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L3I NOI DAU

S phdr trién cua nén cong nehicp noi chung. dac biér la cia neanh ché 1an
mudy, G ién quaot <hidt che vor sie phdt icn ciia dung cuedt. Dung cu cd 6 dnh
Intong rar lon dén nang suar. chdt hione va grd thanh sdan .

Trong nhimg nam gan day nguoi ta sie dung rang ra dung cu cat ¢o kér ¢ du
mai vor nhang mend hop kive mai Ly hode thay the'va thép ¢ié co do chone mon
cuo. s dung dd omai v ki cong nhan tao va cac toai hat mai khde  Uhie 16746
Aot Dot sdn udt dung cu cdr phdl dige 6 e theo haedng 1dp trune héa o mor sé
nha may Fuy sihicn cde nha mdy chivén mon héa (ché tao dung cug khone o6 K
nang ddp g dicoe toan bo nhin cait cria san yual neay cd cde dung cu ocdt tién
clidn, Nivay, han iét cde nha mdy ohd tao may can phdai ohé tao dung cu cho
ricéng minh.

o Vidt Nam, ngamh co kii ¢hé 1ao may dang dioe Dang va nha wiiée guan
tam ddc bict. Theo dinhi lndong phat rién rong twong lai gan thi neanht co i ché
ter may phat ché tao digc S0% nhie can vé thict bi co khi. Dé dat duoe muc tién
do. ching ta phdi guan tam hon nia vé cing pehé ché’ tao duny cu cdt va dung cu
phug - miér trong nhinng xéu 16" quyét dinh chat lieong san phdm.

Dé eop phdan vao ae hién khoa hoe cia naanht ché tao mdy. ching 100 bién
soan cuon S tas dung cu cdt va dung a phi

Cuon sach diioe ding tricge hét cho st vien nganh co i ché tao may khi
thict K¢ quy trinh cong nghd via cony o, dong thai né cing dwoe ding cho cde kY
sty chié tao ndy, AS thudr vien va cong nhan cong rde tai cac nha midv, xi nghiép co
Kii - nhuing ngudi Lién guan e 1ép den ohé'tao san pham co ke, N'én 1ai L nay.,
cac sinh vién hode cdae nha san xudt ¢6 theé hia chon dung et cdgt 161 1 cho pliiong
dn cong nehé cua minh. Neodi ra sdel con diwwe dinee cho cde cdn bé cong rae o
nha my va cde phdn xuong ché o dung cu ki thict ké va ché’tao dung cu dé ddp
ttng phan lon nhu car cia san cuat.

Noi dime cua cuon sach gom cac phan chinh saw day -

I Var licdu dé ehé teao dung i cdt kim logi.

39

Cac loai dung cu cdt kinlogi,

"o

CDane e ple.

N

CQuy trind cong nghé hé'tao mor o”dung cu cdr dién hinh,

'

- Dung cu cdt 16 hop.

Do bien soun lan ddu. cuon sdeh con 6 hmg nieoe diem, ey 160 ra1
cam on va mong nhdn dicoe v kicn dong vop cia doc gid dé lan (46 ban san cuon
sach dvioc hoan thicn hn,

Ciae ¥ kien dong ¢op xin i ve Ban bién tap Nha vt ban Khoa hoe va K$
thuct, 70 Trdan Hiung Pav, Ha Noi hode B mon Cong nghé Chd rao mdy, triudmg
Pai hoe Bdch khoa Ha Noi.

Tdc gid



PHAN I
VAT LIEU DE CHE TAO DUNG CU CAT

CHUONG 1. THEP DUNG CU

Nham vat licu chi yéu d€ ché tao dung cu cat. dung cu do, dé gd
va khuon mau la thép dung cu. Thép dung cu bao gom: thép cacbon, thép
hop kim va thép gio. Ngoai ra. dé ché tao dung cu nguoi (a con dung thép
két cau.

L.1. Yéu cau doi véi thép dung cu

Thép dung cu ¢ yéu cau cao hon so véi thép k&t cau, baoi vi bé
mat dung cu Jam viée véi dng sudt tép xic ldn, bi mai mon vi bi nung
nong. Do do. thép dung cu phai ¢o ohimg tinh chat sau day:

- D0 bén cuo, boi vi trong qud trinh cit, dung cu phii chiu ta
trong ldn.

- D6 citng cao, bai vi qui trinh 2dt chi ¢6 the duoe thue hién khi
do cung cua vat licu dung cu cao hon vae licu gia cong,

- P chong mon cao. bai vi twdi bén cua dung cu phu thuode vio
muc do co sit cua ludi ¢at.

- Tuot bén nhict cao, boi vi trong qua trinh ¢it ¢ hién tuone 1oa
nhict mit mot phan nhiét dd nung néng dung cu, lam giam do cing ban
dau cua ng, do d6 lam giam kha nang cat got cua dung cy.

1.2. Thép cachon

Thép cacbon dung cu ¢6 do cling cao sau khi nhict luyén
(HRC 62 + 64) vir do cing thiap o trang thdi u (HB 187 + 207), do do
ching ¢6 tinh cit got va chiu dp fuc it 16t Nhuoe diém cia thép cacbon
dung cu 1 tuoi bén nhict thap (200 + 250°C).

Thép cacbon dung cu duge dang d¢ ¢hé tao dung cu lam vide vai
toc do ¢t nho (v = (0 = 12 m/phit).

Thép cacbon dung cu duge chia ra hai loat:
- Thép cacbon chit fuong.
- Thép cacbon chat lugng cao.

Mot nhom thép rén day ¢ 8 mae khie nhau. Bang 1.1 [a cic mice
thép cacbon chat [ugng va thinh phin héa hoe cia chiing.



Bang 1.}. Thanh phan héa hoc ciia thép cacbon dung cu

Miic thép _Cachon | Mangag ‘ Silic | _Crom
] Thép cacbon dung cu chit luong cao
Y7A L 0.65:0,74 0.05-030 | 0.15:0.30 0,15
Y8A L 0,75:0.84 0.15:030 | 0,15:0.30 0.15
Y8I'A 0.80+0.90 035060 | 015030 015
Y9A | 0.85:094 0.15+030 1 0.15:0.30 0.15
Y10A 0955104 0.15:030 | 0.15:0.30 0.15
YIIA | 1055104 015+030 1 0152030 0.15
YI12A b15+1.24 0,15+0.30 * 0.15+0.30 0,15
Y13A 125135 0.05:030 | 0,15+0,30 0.15
L Thep cacbon dung cu chat lugng T

Y7 t0.65+0.74 0.20:040 ' 0.15+0.35 0.2

YR 075084 0.20-0.40 0.15+0.35 .20
Y81 I 0.80-0,90 0.35+0.60 0.15+0.35 0,20
Y9 L 0.85:0.94 005:035 | 0.15:0.35 0.20
Y10 0.95+1.04 005035 1 0.15:035 0.20
Yil 105+ 1,14 0.15+0.33 0.15:0.35 0.20
Y12 C 1185124 0.15+0.35 (L.15+0.35 (.20
Y13 . 1.25:135 0.15+0,35 0.15:0.35 0.20

Chir ¢di va 50 trong mic thép cho biét:

Y cho bigt luong cacbon (phan mudi): chi
mangan cao. Chir A ky hi¢u thép chat luong

huynh, phot pho khong Ian.

Y- cacbon. cdc sO sau chi

[ cho biét thép co luong
cao, ¢O nghia 1a luong luu

Tang [wgng cacbon trong thép tam do cing tang nhung dong thai
cing lam tang do gion cta van licu. Vi vay. dé chd tao dung cu chiu va
dap nén chon thép it cacbon (Y7 v Y8). con dé ¢hé tao dung cu ciit va do
can chon thép ¢6 ham Juong cacbon cao (Y10 va Y 12).

Thép cacbon dung cu ¢6 do cing cao sau khi nhiét tuyén va ¢o do
cimg thap sau khi u (bang [.2). nhd dé ma thép cacbon dung cu ¢6 tinh

cit got (0L,

Bang 1.2. Pé cung cua thép cacbon dung cu

i

Sau i u

r

Sau nhic¢t luyen (101 trong nude )

Muc thép | Do ctmy Buong kinh vét 16m kh : o Do clmg
3y | HB | =10 mm vi P=3000KG | ctdotor ol T
Y7va YTA (87 4.4 ! 800 + 820 62
Y5 va YRA 1: TS 14 i 780 < RO0 62
| YSU va Y8I'A | 187 I 780 = 800 62
Y9 vi YOA 192 435 L 760+ TR0 52
Y10 va YI0A | 197 BEX 760780 | 62
YilvaYIIA 207 4.2 760 = 780 l 62
YI2vaYI2A | 207 | 12 760 0780 62
YIDViYIRA | 207 I 760+ 780 1 62
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Cic mic thép Y7, Y7A, Y8, Y8I'A, YO va Y9A ducc dung d¢ che
tao Tudn cua. kéo cat dé cat kim loai va gé, dao d¢ gia cong déng va hop
kim dong.

Céc mac thép Y8A v Y1H0A duge dung dé ch€ o chay dap. ¢di
dap va cde chi tict khic cua khuon mau.

Cic mic thép YIOAL Y1, YITA, Y12 vh YI2A duge dung dé
ch¢ a0 dao khoan dudng kinh nhd. dao doa, tard, ban ren, dao phay
duong Kinh nho va cic toai dung cu do.

Cic mdc thép Y13 vit YI3A duge dung dé ch tao dung cu ¢6 do
cung cao nhir cde loal duc dé cat rinh, cdc loai dia va cédc loai dia.

1.3. Thép hop kim

Thép hop kim duge chia ra hai nhom:

- Nhom thép duoe dung dé ché tao dung cu cit va dung cu do.
- Nham thép duge ditng dé ¢hé tao khuon méiu.

Bang 1.3 14 thinh phan hoéa hoc cua thép hop kim (thép hop kim
cung cu).

Ky hiéu cua mdc thép cho bict: ciic chir 56 diing diao chi luong
cacbon theo phian mudi. Luong cachbon ciing ¢6 thé khong duge ghi trén
mic thép néu phan tram (%) cachon gian bang 1 hodc 16n han 1. Cic chir
cil ding dang sau cdc chd s¢ chi: T - mangan: C - silic; X - crom;
B - vonphram; ® - vanadi: H - niken; M - molipden.

Cic chir 86 ding ding sau cdc chir cdi chi luong trung binh cla
neuyén to tuong ung theo % (vi du: 7X3 ¢6 0.65 + 0,75% cacbon va
3.2 = 3.8% crom). Khi khong ¢6 chif 88 didng ding sau cic chir cdi thi
di¢u doé cd nghia Id Iugng nguyén to ndy xap xi bang 1%. Trong mot s6
treong hop, lugng nguyén (6 hop kim ciing khong duge ghi néu khong 16n
hon 1.8%.

Luong fuu huynbh va photpho trong thép khong duge vugt qud
0.030% (cho moi nguyén 10). Luong niken du trong thép khong hop kim
niken cho phép khong 1on hon 0.35%. Luong dong du trong thép cho
phép khong 16n hon 0,30% .

Thép hop kim so véi thép cacbon ¢d uu diém hon vé do dai vit it
bien dang Khi nhict luyén.

Tinh chat cit got cua thép hop kim (thép hop kim dung cu) va ctia
thép cacbon (thép cacbon dung cu) gan giong nhau, bot vi ching ¢é ol
hén nhict thap (200 + 250°C).



Bang 1.3. Thanh phén héa hoc cia thép hop kim

(theo trong luong)

1\1/11:; Clicbon } Mangan | Sihc Crom E Vaphram | Vanadi Molipden Niken
. Thép dung cho du'n-g cu cat vd dung cu do. o
1) Do tham toi thap
0.63 030 | 015 | 040 013
XD - : + + - = - -
0.73 0.60 | 035 | 0.70 0.30
0.70 015 1 0.5 [ 040 0.15 -
SXd : + + - - - ; - -
080 1 040 | 035 | 0.70 030 !
0.80 030 | 00s T 040 | 015
9Xd> + + T + - -
090 060 ] 035 1 070 1 0.30 ~
1.05 040 [ 015 [ 030
I 1X - - = - - - = -
. 0.70 | 035 | 0.70 ] o
1.2 030 1 015 | 040
13X + - : - - - - _
140 1 060 ] 035 | 070 | o
123 0 01s [ oa5 | 040 T 40 0.15
X5 . = - : i = = - -
3 I 45 040 | 0351 070 5.0 030
, 1.0S O3 [ 020 [ 020 [ 080 0.15
. BI - + : + + - - -
1.20 040 | 035 | 035 1.20 030
0.93 0.5 1 013 020
o + : + - - + - -
LOS 040 | 035 | 1 0.40 ’
— hBbo tham (61 cao o !
1 093 0.15 [ 015 | 1.30 |
X - - : N = - - - -
L onao 040 1 035 | 163 . N
085 030 | 120 1 095
99X : . - . 4 - - - -
095 0.60 | 1.60 | 125 |
) 0.90 0.80 [ 015 | 0.90 1.20
XBI = = i : : . - - -
_LOS  10 [ 035 | 080 1.60
1085 17090 (048 | 05 (.50
- OXBI + + - : = - - - |
L 095 | 120 | 035 | 080 | 080 ]
0.95 0.60 | 065 [ 060 | 0.70 0.03
XBCT™ ! : + = + + + - -
1.05 090 | 1.00 | 110 | 100 | 015 ]
(.85 0.5 [ 045 L 450 0.15
COXSD + = - = - = - -
L[ _too | 040 | 040 | 550 0.30 }




Tiep bang 1.3

hl" “ - - T -
Ih:; Cacbon Mangan l Silic | Crom [V(nphmm ‘ Vanad , Malipden ; Niken
h) Do thin 16 cao S
085 1 045 [ 005 [ 450 [ 0807 T 045
9XSBd - = = s Py - -
B LOO | 040 0.40 5.50 1.20 030 I
(l.75 0.15 0N I 4.00 3.00 0.90 d
SNAB4MD | .. N . N . .
1o 83 I o040 | 040 | 500 | 500 140
. Thq) dunL cho khuom mau
4} Cho thdp bicn dang ¢ trang thii nguoi
0,80 015 1025 [ 140
9X EN ES S l EN - - - : -
1 095 040 | 045 | 1.70 ]
103 045 [ 015 1 550 [T 100 . 040
X6 - - - . - - - -
113 040 (.35 7.00 1.50 0.70 _
2.00 0.15 015 11.50
X12 . . . . . _ ) )
2.20 040 | 035 1 1300 L
' |45 0.15 Gs ] 1100 0.15 040 -
X12M . R ) ) . o
1.65 040 | 035 | 1250 0.30 0.60
. 1.20 005 | 015 [ 1100 0.70
BRI . - R - - - -
[JEN 040 + 035 | 1250 | 0.90 |
b) Cho thep bien dang  trang (hiil nong o
0.30 015 0.15 2.20 7.50 0.20
ANX2BRD . . : = . - ' -
0.40 040 0__4_0 270 1 900 0.50 o ]
0.35 O.15 015 7.00 2.00
JXEB2 o B . _ - - -
- 0.43 040 1 035 | 900 | 300
0.60 G135 015 .20
7X3 . ; _ - _ R - -
L 0,73 040 | 035 [ 380 . .
(.75 0.5 013 \ 20
RX‘ - = = . = - - -
085 | 040 | 035 ! k0, )
050 | 0S0 | 005 | 050 | 0.15 130
SXHM - N : - . . - : i
I 0.80 | 035 | 080 0.30 L&D J
0.50 0.50 0.13 (1.50 0,40 140
SXuB - - ) o . - - =
060 080§ 035 | use | 070 _ 180
0.50 0.30 0.60 1.30 0.40 (.80
SXHCB = _ N . - - - =z [
) 0,60 060§ 090 | 160 | 070 120




Tiép bang 1.3

N _
lhél; Cachon Mangan | Silic | Crom | Vophram | Vanadi Mohpden Niken
-_ by Cho thép bien duang & rang thiti nong ) o ) g
L 050 1200 1 025 T 060 0.13 |
AXIM = D . . - = - :
- _ 0060 | 160, 0.65 | 0,90 0.30 B
| 035 045 - 060 | 400 | 330 0.30 0.40
X538 - H ! - + = - - i< -
| PeM 045 1040 ] 100 | 500 | 420 0.60 0,60
035 0 030 1005 [ 3.00 | 220 1.50 2.00
AXIR2 - 5 s s = - 3 + -
DM 43 030 035 | 370 | 270 | 200 2,50 |
030 015 015 [ 2,00 4.50 0.60 (.60
IX2B5MM : i o : - R = -
040 . 030 . 035 | 300 | 550 1.00 1.00
035, 005 5 080 | 430 1.60 0.60
SAIB2DC : ; - P = o - - -
______ 045 1 040 | 120 | S50 [ 240 1.00
_8) Cho dung cu chin va dap - -
0.35 045 | 120 | 130 :» i
AXC + - - - - - |-
045 040} 160 | 1,60 ]
(.60 015 | 060 | 100
6XC . - - _ - - - -
0.70 040 [ 100 I 130 | - B
: (L35 030 | 0060 T OLOG | 200
CAXR2C . - N - - - - -
044 | 030 | 090 1 1.30 2,50 i
045 045 oS0 1o T 200
SNB2C . - . - . - ;
0.54 040 | 080 130 250 ) )
0.55 005 1 050 0 100 220
6X12C - D - . - ]
L 0,65 040 | 0RO . 130 L 270
, 0.35 090 | 043 1 050 050
!. (\XBI - - = t - = - - -
070 1,20 | 0.35 | 080 | 080 o )

Do ciing cua thép hop kim sau khi 0 va sau khi (61 phai dat muc
duge ghi trong bang 1.4,

Thép hap kim duoe ding rong rii dé ché tao dung cu vi cic trang
bi cong nghd (d6 gd v dung cu phu).

Cac loai thép 7Xd, 8Xd vit 9Xd duge ding dé che tao [udi cua
wron va lum cua dai, che tao kéo dé ¢t ngudi. ché tao cic chily dot va cic
dung cu chiu va dap.
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Cic loai thép XBS, 9XC. XBI'. Bl va XBCT dugc dung d¢ ché tao
cic loal [usi dao tién, dao phay dé gia cong vat liéu cimg véi 16¢ do ¢t
nho: dé che tao cdc loai mii khoan, miii doa, tard, ban ren v cde loai dao
chudt. Dac bict, cdce loai thép XBI™ va 9XC duoc sir dung rit rong rii. boi
Vi chiing ¢6 do tham o1 16t va it bién dang, tuy nhicn céc loai thép niy dé
b1 nd, gay ra hién wong gay 1uoi cat.

Ngoai ra, dung cu tir thép XBI liam viée véi dp lue rieng 16n (dao
khoan, dao chudt), mon nhanh do hinh dang cta lu@i ¢it thay doi nhanh,

Bang 1.4. Pé cing cua thép hap kim dung cu

[hLJ\ sat kKhi o Thép sau H\I o
Midc thép Do cine HE " Pudng Linh v& 13m khi NhIIL_l do°Cy viy Do cun"
. : = DN:I() mm va P=3000hG | moi trvong toi | TIRC |
. . 820 + 840 Diu 3K
xe L Emy 4.0 §00 - 830 Nucc | 5K
e . . 830 = 860 Dau SR
SX w2 A 810 = 830 Nwdc| S8
, ) ) 850 + 880 Dauw | 60
NP £ ) " "j’f 820 : 840 Nude] 60 |
X T 2174479 . 4148 R10+ 830 Dan | 62
DX -1y 39+ 44 | 780+ 810 Nwie| 64
| XBS 385229 C3ee40 (810 820 Nuwde| 65
Bl [ 229-187 4034 L 8O0 + 850 Nudc| 62
| 2779 | A4S (780 820 Nuge| 62
X 229:187 40 : 4.4 840 = 860 Diu | 02
9XC 241197 | 3.9+ 43 840 = 860 Diu | 02
L XBU | 2852207 3840 830 : 850 Dan . 62
OXBI 2411197 3943 R20 = 840 Dan | 62
CUXBCL D 31s196 1 3043 840+ 860 Dau | 62 |
9X 5P 2414193 39:d43 950 = 1000 Dau| 39
9XSB® 241: 195 3.9 £ 43 950 +_1000_Dau| =59
| RX4B@I(PU )| 2855217 38540 1180 Dau 60
C X 2074179 EAEET 820 850 Dau | 62
XOBD [ 208:187 3943 1000 Dau ol
X12X12M 255:207 3x-42 L9sos 1000 Dan | S8
X121 255207 | AR=dD 1050 + 1100 Dag 58 ¢
| IX2BRO G 2532207 3842 | 1075+ 1125 Dag 46
4XRB2 | 255:007 A8 42 1025 1 1075 Day 45
X3 | 229087 10 = 4.4 830 = 880 Dau | 4
8X3 255-207 38+ 4.2 850 = 880 Diu S5
~OSXHM [ 41197 | 3.9 < 4.3 830 + 860 Diu 47
: SXHRB 2852207 38+ 4.2 840 = 8OO Ddu | 56
. SXHCB | 2552207 38+ 4.2 860 = 880 Dau | 56
L SXIM 2414197 39-43 820 + 850 Dau | S0




Tiep bang 1.4

L Thep sau khi i Thép sau khitoi |

Mic thép o Buomg kinh vet 16m khi | Nhiet do"C) va YRNGE

! Pocine 1B 5y 6 hun vi P=3000KG mglilrtlruiﬂ(u o D(H[Lzlgc_
AXSOC | 2291180 10+ 4.5 1030 = 1050 Dag 5

| C hoac hhi

4XSBHOCM <255 /38 1035+ 1065 Dau| S0
AXOBSOM [ 2202180 | 1045 L1060 = 1080 Dau| _ 50

| AX3R22M2 [ 269207 3742 T1090+ 1110 Daw| S0

IXC 072170 12+ 46 880 = 900 Diu 47

OXC T 229-187 40 < 44 840+ 860 Daw | 56 |

_____ SXBIC T 2552207 3842 8002900 Dau | 53

OXBI | 2174179 | 4.0 =435 850 = 900 Dau | 57 |

—axBXC 217:179 SRS 860~ 900 Diw | 53 |

_OXBC 2852229 L3040 860+ 900 Diu i ST J

Tuoi bén cba dung cu dinh hinh phiic tap tr thép XBC thap.

Thép 9XC ngoii do tham toi tdt con ¢d do ben cao khi nung néng.
nd ¢6 khad nang ¢itr duoe do ciing v do chong mon cao ¢ nhiét do 250°C,
Tuy nhien, thép 9XC ¢d tinh gia cong thap (kho gia cong) vi do aiing sau
khi @ cao (HB 228 + 241).

Thép 9XBI™ duge dung d¢ ¢hé tao cic loai dao phay ngén, cic
calip ren. cac khuon dap ngudi ¢6 hinh dang phic tap.

Thép X6B® duge ding dé ché tao dung cu cin ren, ¢de biia cam
tay. cdac chay dap, ¢oi dap v cic dung cu khdce dé tao hinh bang bién
dang ¢ trang thdi nguoi.

Cadc loai thép X12M vt X12d1 bien dang it trong qua trinh nhict
luyén. Chang duoce ding dé ché tao cdc khuon dap ¢é hinh dang phic wap.
cdc bianh rang mau, cde ban ¢in ren va cac khuon kéo day.

Cic loai thép 3X2B&® viy 4X8B2 duoc ding dé ché tao cic khuon
ép chat déo. khuon diic nhom bang phuong phap diic dp luc.

Cic loai thép 7X3 vi 8X3 duoce dung d¢ ché tao ¢ot dap bulong
trén may dap bua nam ngang.

Cic loai thép SXHM. SXHB. SXHCB va 5XI'M duge dung d¢ che
tao ¢dac kKhuon ren ¢é kich thude trung binh va 1on.

Cic loat 1thép IXSB2MC, 4XSB4DCM,  4X2BSOM  va
AX3B2D2M2 duce ding dé ché 1ao cac dung cu tao hinh bang bién dang
néng cic loal hop kim khong @i, cic loai hop kim ¢6 do bén cao v cdc
hop kim kho gia cong khic,
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Cac loai thép 4XC. 6XC. 4XB2C duge ding dé ¢hé tao cic loai
duc khi nén, cdc dao cat nong va cit lanh, cdc chi tiét cua cic ¢di dap
nguoi.

Cic loai thép SXB2C va 6XB2C duoc dung dé ché tao cic ban cin
ren, cac khuon duc ap hue.

Thép 5XBI™ duge dung d¢ ché tao cac loai chiay dot ngudi cdc 16
trén thép tam va cic khuon mau dé dap néng.

Cic loai thép 9XSd, 9X5Bd. 8X4Bd1 va 9X duge dung dé ché
tao cac loai dung cu gia cong go.

Cic nguyen 10 Cr, M. Si duoge them vao thanh phian coa thép ¢
tic dung lam 1ang tinh thim toi. con cic nguyén t8 V. W va Mo ¢6 tic
dung can dd gian nd cua cde hat kim loai khi nung néng va lam ting co
tinh cua vat licu.

1.4. Thép gio.

Thép gi6 Ii doai thép chira trong thanh phan npodi cacbon ra con
¢ cac nguyeén td hap kim nhu vonphram. crom, vanadi. motipden cé kha
nang (40 thanh cacbit bén ving sau nhiét tuyén, Ngoai cdc nguyén 16
cachit ra, trong thanh phin cia mot s6 madce thép gié con ¢ coban.

Cic loai thép gié sau khi toi cai thién ¢6 do cung. do bén. do
chong mon va wol bén nhiét cao, gitr duge tinh cit got g nhiét do
600 + 6350"C. Diéu nay cho phép ting toc do cit cha dao thép gid lén
2 + 4 1an 50 véi duo bing thép cacbon hoic thép hop kim.

Uu diém cht y&u cua thép gié L ¢6 kha nang cat véi t8e do cao
khi gia cong cac loai thép ¢6 do bén v do cimg cao (o, = 100kG/mm* vi
HB 200 + 250).

Bang 1.5 la cdc mic thép gio va thanh phan héa hoe cua ching.

Thép gi6 duge ky hidu bang cdc chit cii vi cac chir so: chir cdi P
¢6 nghia li thép gié (thép co khi nang cat vai oc do cao), con chir s0
ding sau chir cdi P chi lugng vonphram trung binh (%) trong thép. Luong
vanadi trung binh (%) dugc ky hi¢u bing chir s6 dimg sau chir cii ®, con
lurong coban - biang chit s6 dimg sau chir cai K.

Thép gié duge chia ra: thép gid ¢é woi bén nhi¢t trung binh (P18,
P12, P6MS) vi thép gi6 cd tudi bén nhiét cao (P18M2, Plid4, PODS
v...v). D¢ gia cong cic loai thép ket ciu ¢é do cang HB 260 + 280 va cic
loai gang ngudi (a sir dung thép gié c6 tdi bén nhiét trung binh. Khi gia
cong céc loai thép k&t cian ¢ do bén cao cin sir dung cde loai thép gid c6
twoi bén nhict cao.



Bang 1.5. Thanh phdn héa hoc ciia cdc loai thép gié
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Tiep bang 1.5
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Thép gié P18 thuong duge ding dé ché ao céc loai dao tién, dao
khoan, dao phay. dao xoc. dao doa, dao khoét, tard, dao chudt va ban ren.

Thép gio P9 duge dung dé ché tao cic loai dao tién. dao khoan,
dao khoét, 1aro, ban ren va ludi cua, Khong dung thép gié P9 dé ché tao
dao ci rang, dao chuot va dao xoc.

Dung cu duge ché tao bang thép gid P18®d2 ¢ nang sual, tuoi bén
nhi¢t vix dé chong mon cao hon cic dung cu duge ché tao biang thép gid
PY va P18. Dung cu bang thép gié P18®d2 dugc dung dé gia cong thép
khong gi, thép c6 do bén cao, cdc loai hop kim titan vi cdc loai hop kim
chiu ftra. Cic dung cu d6 i cic loai dao tién, dao phay, dao khoan, dao
khoét va dao doa.

Cic loai thép gidé POKS, POKI10, PISKS®D2 va PIOKS®DS duoc
dung d¢ ch¢ tao cic loai dung cu (dao tién, dao phay, dao khoan, dao
khoét va dao xoc) khi gia cong cdc vit liéu ctitng va hop kim chiu laa.,

Thép gi6 P9®S duge dung dé ché tao cic loai dung cu can thiét
cho gia cong tinh, dac biét dé gia cong thép ¢o do cimg trung binh, gia
cong dong, hop kim chiu lira va chat déo. Cic dung cu d6 la cic loai dao
tién. dao phay, dao khoan, dao khoét va dao doa.

Thép gidé Pl4d4 ¢6 do cimg, do chdong mdn va tudi bén nhiét cao
hon cdc loai thép gié P9 va P18. Thép gié P14d4 dudc dung dé ché tao
cic loal dao tién, dao phay, dao khoan, dao khoét va dao chudt.
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Mii ~o hinh didng

Thép gié P6MS ¢6 tinh dan nhi¢t 181, tuy nhién tinh cit got cla
thép POMS thap hon cic loai thép P18 va P12 khi gia cong tinh, con khi
gia cong tho (hi neuge lai, tinh cat got cla thép P6MS cao hon cic loai
thép P18 va P12.

Nhuoe diém coa thép gié P6MS 1a rat nhay cam véi nhiét do (bi
nung nong rit nhanh).

Thép 216 POMSKS ¢6 1udt bén nhiét, do bén v do dai cao hon so
vdi thép gid PEMS. Do da, thép gié POMSKS dugce dung dé gia cong tho.

Trong nhitng nam gan day o tat ca cic nude rén thé gidi cd xu
hudng ting hiim lueng cacbon trong thép gid trung binh 1én 0,25% trong
khi giit ham luong vanadi khong qud 2.8%. Thép gié cé ham luong
cacbon cao cho phép tang 1uoi bén chéng mon.

Bang t.6 la hinh dang, kich thude va pham vi tmg dung cua cac
manh thép gio.

Bang 1.6. Hinh dang, kich thuoc
va pham vi wng dung ciia cdc manh thép gio

. Mi <o | Kich dnede
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Tiép bdang 1.6
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Tiep bang 1.6.
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Tiép bdng 1.6.
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Bing 1.7 (& thinh phan héa hoc coa mot $6 loai thép gi6 cd ham
lwong cacbon cao duge st dung rong 1di & nhiéu nude trén the gidi.
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Bang 1.7. Thanh phdn héa hoc
cua mét s6 loai thép gié théng dung (%)
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Cidc nghien cttu thue nghigm & mot 6 nudc nhu Nga, My Dic,
Thuy Sy va Nhat Ban cho thay lugng vophram hop |y can duge gidam (i
18% xuong 12%.

1.5. Thép ket cau

Dé ché tao dung cu cat. dung cu do, d6 gd va khuon mau ngudi ta
dung cac loat thép cacbon chat lugng trung binh, thép cachon chit tugng
va thép hop kim két cau,

* Thép cacbon chat luong trung binh dugc chia ra ba nhom:
- Nhém A tinh theo tinh chat co khi (co tinh).
- Nhém B tinh theo thanh phin héa hoc.

- Nhém C tinh theo tinh chat co khi kém theo yéu ciu doi v
thanh phan hda hoc.

* Thép cacbon chat lwong dugc chia ra hai nhom:
- Nhém 1 ¢6 ham lu¢ng mangan trung binh.
- Nhém [T ¢6 ham lugng mangan cao.

Thép cacbon chat lugng duoe ditng d¢ ché tao cdc cir cap, cic
dudng va cac loai thudc.,

* Thép hop kim két cau duge chia ra cdc nhém theo thanh phan
héa hoc va tinh chat nhu sau:

- Thép hop kim chat luong.
- Thép hgp kim chat lugng cao A.
- Thép hgp kim chat lurong dac biét cao I11.

Tiy thudc vio nguyén 8 hop kim chit y&u, thép hop kim két cau
duoc chia nhém nhu sau:

- Thép crom: 15X, 15XA; 20X: 30X: 30XPA; 35X; 35XA; 40X;
45X, 50X.

- Thép mangan: 157; 2007; 25T 30T 3517 40T 45T 50T 101°2;
3012, 351°2; 400°2; ST A.
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CHUONG 2. HOP KIM CUNG

2.1. Phan loai hgp kim cing

Thanh phin cua hop kim cing bao gém: cacbit cda kim loai dé
néng chay va kim logi thim cacbon (coban). DE ché tao hop kim ciing
ngudi ta diing cacbit vonphram, titan vi tantan. O mét s6 nude tu ban dé
ché tao hop kim cing ngudi ta diing cacbit niobi va vanadi,

Hop kim ctng ¢6 tinh chat cit got (131 nhG vao do cimg. tudi bén
nhic¢t viv do chong mon cao.

Hop kim cting dwoc dung d¢ ché tao dung cu cat, dung cu do va
khuon mau.

O Nga, ngudi ta ché tao ba nhom hop kim citng khac nhau theo
thinh phan hda hoc.

G nhém thd nhat, hop kim cing dugc ché tao trén co s& cla cacbit
vonphram va coban. Hop kim ciling cua nhém nay ¢4 t€n goi la
vonphram - coban, ching duge ky hiéw biang cic chir BK kem theo chi so
chi him fuong coban (ham [uong theo % ).

O nhom thit hai, hop kim cing dugce ché tao trén co i cia cachit
vonphram, cacbit titan viu coban. Hop kim clng cda nhém nay ¢6 tén goi la
titan - vonphram va duge Ky hiéu bing cic chit TK kém theo cic chir s6.
Chit s6 dimg sau chir T chi ham lugng phan tram cua cacbit (itan, con chir
sO dimg sau chir K- ol ham Tuong phan tram cua coban,

G nhdm thit ba, hop kim ciing duoc ¢hé tao rén co s cla cacbit
vonphram, fitan, tantan vit coban. Hop kim cidng cta nhém nay cd tén goi
b titan - tantan - vonphram vi duoc ky hiéu bang cic chit TTK kém theo
chit 80. Chit s6 ditng sau cac ¢hit TT chi ham lugng phan tram cua cacbit
titan va cacbit tantan, ¢on chir s6 ding sau chit K chi ham luong phan
tram cua cdban.

Bing 2.1. 1a thanh phan héa hoc va tinh chat co ly cva hop kim
cung.

Chat fugng cla hop kim ciing khong chi phu thudc vao thanh phin
hoa hoc ma con phu thude vao ciu trdic cua nd (kich thude hat). Do hat
(kich thuge hat) c6 anh huong ddng ké dén dé bén va do chéng mon cia
hop kim cdng. Khi kich thuGe cia cdc hat clia cdc cacbit vonphram tang
thi do bén cua hop kim cing tang 1én, con do chong mon giam xudng va
nguac lai.
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Bang 2.1. Thanh phan héa hoc

va tinh chdt co ly ciia hop kim cing

- Thinh phin hop chat (4 ) - -
o | E T £ - 2%, N
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Tuy thuoe vio kich thude cha cdc hat cacbit, hop kim cing duoc

phan loai nhu sau:

- Hop kim cing ¢6 do hat nho (kich thude hat cachit khoang

lpum).

- Hop kim cttng ¢6 do hat trung binh (kich thudc hat cachit

khoang | + 2pm).

- Hop kim cing cé do hat I6n (kich thuée hat cacbit khoang

2+ Spm).
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Daéi véi hop kim ciing ¢6 do hat nhé & cudi ky hiéu ngudi ta dat
thém chir M. con déi véi hgp kim cdng ¢6 do hat 16n - dat chir B. Vi du,
hop kim ciing vonphram - coban chita 94% cacbhit vonphram va 6% coban
duge ché tao theo ba loai: loai ¢6 ciu tric hat trung binh (BK6), loai ¢6
ciu trdc hat nho (BK6M) v toai ¢é cau tric hat 6n (BK6B).

To chuc tieu chudn quéc t& ISO lai phan loai hop kim cimg theo
dang phoi, di¢u kién gia cong va vit licu gia cong. Theo ISO, tat ca cdc
loat hop kim citng duge chia ra ba nhém: P, K, va M.

- Nhém hogp kim ctiing P duge dung d¢ gia cong kim loai véi su
hinh thanh phoi diy bang (khi gia cong thép duic, gang déo).

- Nhém hop kim cing K duoc dung dé gia cong kim loai véi su
hinh thanh phoi vun, phot x&p 16p (khi gia cong gang xam, kim loai mauw).

- Nhém hop kim citng M duge dung d€ gia cong vat lico khé gia
cony, thép chiu nhiét vi thép khong gi. gang ¢é do cing cao.

Mbi nhém hop kim citng trén day lai duoc chia ra cic nhém nho.

Cic nhém nho trong moi nhém duge ky hiéu bang hai chir s6
them vao dudi cua nhém chinh. Vi du, nhém hop kim cing P dugce chia ra
cdc nhém nho: PO1, P10, P20, P30, P40 va PSO0.

Chir <& trong nhém nho tang cho biét do bén cua hop kim tang,
con dé cing. do chdng mon va 16e do cat cha nd giam.

Nhom nho PO1 duge diung dé gia cong tinh bing cic phuong phap
tién va doa (ticn trong). Nhém nhd P10 duoge dung dé  tién tinh va phay
tinh, Nhém nhé P20 duge diung dé gia cong tho biang phuong phip cilt
{1itn tuc. Nhém nho P30 dudc dung dé gia cong tho bing phuong phip cat
gidn doan. Nhém nho P40 duge dung dé gia cong thd thép, Nhém nho
P30 duge dung dé eia cong cic chi it 16n.

Bang 2.2 la cide mdc thép hgp kim cdng cta Nga va [SO

Bang 2.2. So sanh cac mac hop kim cua Nga va cua ISO

heo 1SO Theo OCT Ph;.lm- \_’i__l'mg duny
KO BK2: BK?M B _{’SL g cong gang, hop kim mau va v;]ﬁi:}u_f;i-_
K10 BK OM kim
K20 BK6
K30 BK4
K40 BKR
M10 TTIOREA © Cac mice nay dude sir dung chio moi trudng hop
M20 TTIOKSRB <




Tiép bang 2.2

1

1 heo 1SO Theo TOCT Pham vi img dung
PO T30K4
PIO TI5K6
P20 T14K% DE gia cong thép @ va thép sau nhiét luyén
P25 TT20K9
P30 T5KI10
P40 TT7K12: TISKI2B
pso TITKIS

3

2.2. Hinh dang va kich thudce ciia ¢ic manh hop kim citng
Bang 2.3 la hinh dang vit pham vi Gng dung caa hop kim c(ng.

Bang 2.3. Hinh dang va ung dung cua cdc manh hgp kim cung

[ Kvhicu |

Ban v¢

Phanm vi ttng dung

0102

I
T
!

Lom A Loai B

= Dung cho dao tién phii dau cong. dao
o 'l_____l (ién tinh han rong, duo ti¢n rong.
06 ) Dung cho dao tién mit dau, dao ticn
g / trong khi ticn 16 khong thong sudt.
- .
. ! =
07 {'“WJ Dung cho dao tien mat ngodi va dao
/ w a A
Y 1Hén mat diu,
L
09 Dung cho cic loai dao tien tu dong
10 Dimg cho e loai dao tién ngodi diu

thiang va cic loai dao ién trong.
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Tiép bang 2.3

Ky hiéu Ban v¢ Pham vi dng dung
R .. .. :
A Dung cho dao tién ren |
I f
i
! a . N -
i e Ding cho dao tién hinh coc
L NS
N\
- . . o
loar A {oa 8
Dung cho cdc loai miai kKhoan rudt gil
14 Loai vit cie load mii khoan rinh thang.
!
= d N Ly . N -
15 \ / Dung cho dao tién dinh hinh, dao (1¢n
L2 vinh vi duo gia cong rianh dud én
16 Dung cho dao ticn rinh vong.
' I
17 Ding cho mai khoun khn gia cong vat
héu phi kim.
18 Q Dung cho dao tién dinh hinh.

]
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Tiép bang 2.3

| Ky hicu

!

Bin vé

Pham vi ing dung

Diing cho dao phay mat dau

20
Dung cho dao khodt khi gia cong 16
21 @ thong suot.
|
_____ [ Diing cho dao phay dia. dao phay
24 . ngon, dao phay tru,
|
i
I
N o o
Ding cho dao khodt khi gia cong 16 !
25 @ thong suél. l
togA U] Dung cho duo doa cic low
26
P —
Dung cho dao phay goc
3 Q
Ding cho dao tién ranh cia bdnh
32 truyén dong dai.
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Tiep bang 2.3

[ Ky hieu

Bin ¢

Pham vi ung dung

]
.

I
I
Dimg [am mit tam tr¢n mady uén va

34 | nmay miu
; Diing cho dao phay mat diu
35 : -
i
|
| -
’! X
! Ding cho dao phay mat dau vi dao
36 i % . phay ngdn
Loai A Loat B .
— Ding cho muit kKhoan sau
|
\ 1
Dung din hudng cho mii khoan sau
%9 O
_ Dung cho dao ién trong
i g — |
Ding d¢ cuon phoi (1ap ghép véi manh
42 ky hicu 12).

= lid

3
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Tiep bung 2.3

Ky hi¢u Ban v& Pham vi ing dung
i 43 / ) Dung cho dao ticn mat ¢an
Sy R . . N
34 Dung cho dao tién dinh hinh
45 Diing cho dao tién trong khi gia cong
10 thong suot
46 Dupg cho dao uén trong khi gia cong
(6 khong thong sudt
47 E Dung cho dao tién ngoai vi dao tién
it din
]
48 Dung cho dao tien ren hinh thang,
49 Diing cho dao phay mac dau.
i
Loai A Loa: B
Jp— Dung cho duo phay rinh chir T
0 _—
51 ER

Ding cho dao tién rinh




Cic manh hop kim duge ché tao theo hai dang: I - ¢6 rinh bé phoi
(hinh 2.1a) va 11 - mat phang khong cé rinh thoit phoi (hinh 2.1b).

S oI9H
SRR

Hinh 2.1. Cac loai manh hgp kim cirng.

Cic manh hgp kim thuoc dang 11 (hinh 2.1b) duoc dung trong san
xuat hang loat [én v hang Khoi Khi gia cong trén cdc mdy bian tr dong va
cdc may to6 hop. DE thodt phoi day va ¢6 géc trude drong cin tao ra mat
[6m trén bé mat cua manh hgp kim.

D¢ tap cac manh hop kim vao cac dao cit ren, ngudi ta ché tao hai
loai manh hop kim hinh luc lang ¢6 dudng chéo 1dn bing 14 va 16 mm.
Céc manh hgp kim hinh {uc lang dugce ché tao tir hop kim citng T15K6,
TI4K8 va BKS. Kich thude vi gid tri géc trude v dduge thé hicn trong
bang 2.4,

Bang 2.4. Kich thudce va géc ycua cac manh hop kim cung

]

) 4 ’
“ Fa AT " ATV
Fa =8 .

Dang | Dang #
‘YA L
T <l <[ FTes)
a
- ) Kich thudgc (mm) Géc trude
Pham vi ing dung Dang D d h h, .
3 - 5
o I e | a2 | W 2
Ding cho ciic loai dao tién 1 - 30 -
ngodd va tién trong ¢6 gée 3 N 20
¢ =90" ! 18 52 - 45 )
1] -
[ 22 5.5 - 20
- 6.2
1 2 6.5 - 20




Tiép bang 2.4

: T PR o T VTR
: Pham vi (g dung ' Dang k- 1I(uh thuge (mm) i Goe trude
L = _ b h I, v
[ S |3 -] 28
| 14 42 7ol )
Dung cho ci¢ loai dao ¢ gée n - e
- It In ~ E:|| I 4’\5 = 20
a=458".0=60" v =75 18 5.2
1 - 4.0 -
I ] ' N
I 20 6.2 5.5 - 20
1 <5 4.5 - 20
bDing cho ciic loal dao ti¢n ¢6 T 8 2 - 4,0 -
goe ¢ = 60" T R 6 55 - -
O 26 6,2 6.5 - -
N ’ _ - [ 1% 5 5 4.5 - 20
Dung cho cic loar dao tién 1 T - 4.0 -
ngoii ¢6 goe p = 45° [ 77 55 N R
r = 6,2 — —
i [ 26 6.5 - -

2.3. Ung dung hop kim cimg

Khi chon hop kim cing dé sir dung, nha cong nghé¢ khong nhimg
phai dua vao tinh chat coa né ma con phai dua vio tinh chal co ly cua vat
licu gia cong, phuong phip gia cong, do t;L'mg vimg cda hé thong cong
ngh¢ (mdy - dao - chi uét - do gd), yéu cau d6i véi do chinh xdc v do

bong bé mat.

bé gidp cic nha cong nghé khi lap quy trinh cong nghé, bang 2.5
dua ra cac phuong phap gia cong kem theo hop kim cing thich hop.

Bang 2.5. Pham vi ttng dung ciia cac mdac manh hop kim cung

Mic¢ hgp kimy cdng

Pham vi dng dung

Cat bin dinh, ¢it dnb, cat ren. doa 16 (L¢n 18) khi gia cong gung

B]\_‘z viv vt licu phi kim.
s BK3M Tién tinh vii bin tinh gang. gia cong vit lidu cung.
BK4 Tién th(?. phay tha _vz‘l phav At'mh\ khoét. cit (_lL’n khi gia cong gang.
ki1 loai mawu, vit licu phi kim, thép chiu nhiét vi thép khong gr.
BKO6M Gia cong unh vi ban unh hop kim chiu la. thép khong gi. gang,
dong, chitdéo v...v,
Tién 1tho (cat lien tuc), ticn bin tinh va ticn tinh (cit gian doan),
BK6 tién ren. phay bin tinh v phay tinh, ticn 16, khoé( tinh gang, kim
b oal mau v vt licu phi ki,
BKS Tién tho (¢l gian doan), phay (ho. khoan. tien 15, khodt 16, gia
cong cic vt hicu cing v hop kim chju lua.
BKKB Ticn tho thép Yhong ai. hap kim ehiu lra, bio (thép. gia cong thép
- diic.
L T30K4 Tién tinh, cit ren, uén 14,




Tiép bang 2.5

Mic hop kim cing

Pham vi tng dung

Tién (ho va tign bin unh (et lién we). tién tinh (cit gidn doan),

TI5K6 ciitren, phay bdn tinh va phay tinh. tién 15. ) .
. Ti¢n thé (¢it licn tuc), tién ban tinh va Gen Gnh (CAt gidn doan). |
TI4K8 : g
phay tho.
Tién tho (car gidn doan), tign dinh hinh, cat dit, bio tinh, phay
TSKI10 thd (cat gidn doan) 1dt cd cdc loai vat licu thép cacbon va thép
o _ hop him.
| TSK 2B vt Ti¢n tho cic phoi (hép ren, phoi thép dap., phoi l]up diic. bao cic
{ TITK 12 loni vat lida thép cachon, thép hop kim, gia cong cice chi uét (hcp

én cde may nhlul dao v toe dd ¢t nho.

TTIOK8A

Gia cong thd va ban tnh vat licu kho gia cong va hop kim cluu
|Ud

2.4. Hop kim gém

Hop kim gém UM - 332 duace ché tao trén ¢o sd cba Oxit nhom
(A1,0,) v&i phu gia [a oxit kém hodc oxit canxt, 6xit magié hodc Oxil

mangan.

Tinh chat co ly cua hgp kim gom khdc nhiéu so véi hop kim ciing.
cu thé nhu sau: do cing va do chong mon cta hop kim gédm cao hon, ¢on
do dai va gidi han bén uén thap hon (bang 2.6).

Bang 2.6. Bang so sdnh tinh chat co ly

cua hgp kim citng va hop kim gém

Vit licu bo cung HRA Gidi han bén (kG/mm*) Tuoi bén
(thang A) Khi udn Khi nén nhi¢t "C
Hop kim cing BK 86 - 89 100 - 160 333 8O0
Hop kim camg TK 8RS - 91 70-118 300 900
| Hop kim aom 1IM-332 92-93 30-40 300 1200

Uu diém chinh ctia hop kim gém 12 ¢6 thé git duye do ciing &
nhiét do cao trong ving cat. Vi du. & nhiét do 1000°C do cing cua hgp

kim gom 1a HRC61, con d6 citng cua hop kim cimg HRC 28.

Gia cong thép biang dao hop kim gém cho phép giam dd nham bé
mat so vGi trudng hop gia ¢ong thép bang dao hop kim cung, boi vi khi
gia cong  biang dao hop kim gom khong ¢é kha nang hinh thanh hién

tuong leo dao.

Nhur viy, ¢6 thé irng dung hop kim gém dé niang cao nang sudt lao
dong vii hiéu qua kinh t&, dac biét 1a khi gia cong tinh thép, gang, kim
loai méu va hop kim chiu lira.




CHUONG 3. VAT LIEU HAT MAI

Vit licu hat may duge chia ra: vat liéu hat mai ta nhién va vat liéo
hat mai nhan tao. Vat licu hat mai tr nhién bao gdm: kim cuong, korun,
thach anh, granat va cremen. VAt li¢u hat miu nhan tao bao gom: kim
cuong nhan tao, nitrit bo. korun dién trung binh, kérun dién tring, kérun
dién crom va titan. korun nguyén khoi, cacbit silic, cachit bo, oxit crém,
OXil At vA dxit nhom.

3.1. Vat liéu hat mai tv nhién
1. Kin crong.

Kim cuong fa mot {oai khodng san ¢6 thinh phan hdéa hoc gom
cachon vér hop chat oxit sat, oxit silic, oxit titan, Oxit magie, 6xit nhom,
Oxit canxi vii oxit dong.

Hinh 3.1 [a cdc dang tinh thé cua kim cuong,

Hinh 3.1. Tinh thé kim cuong.
a,b) canh phdng sdc: c) canh phdng cun; d) canh bac: e. bdc ranh;
g, h.) hinh thoi: i) canh sdc; k) canh 16i; 1) khéi hop vudng.

Kim cuong tu nhién cé nhimg (inh chat co ly sau day:
- Trong lugng riéng: 3,01 = 3,54 G/mm’
- P9 ciing theo thang Mooca: 10



- Do cing & vi: 10600 kG/mm-

- GiGi han bén uodn: 30 kG/mm’

- Gidi han bén nén: 200 kG/mm’

- Modun dan héi: (7.2 + 9,3).10" kG/mm®
- Nhiét do néng chay: 4000"C

- H¢ 86 ma sat: 0.08 + 0,1

2. Korun.

Korun [a mot loai khodng san ¢é cau tao gom oOxit nhom
(80 =95% AL0,) vd mot s6 hop chat kKhde trong dé ¢6 lién két hda hoc vai
oxit nhom. Korun duge dung chd yéu d¢ ché tao dung cu cho gia cong
tinh.

1 g~

3. Granat.

Granat ¢é thanh phan géom hop chat cila magié, mangan v sat.
Trong thuc &, granat duge diing dé ché tao cac loai gidly rap phuc vu cho
vi¢e gia cong gd, gia comg chit déo, gia cong da va gia cong cao su.

4. Thach anh.

Thanh phan chu yéu cua thach anh la axit silic (9.5 = 18% Si0,).
Thach anh cling duoe diing de ¢hd tao gidy rap nhu granat hoac dd ma
pidy rip dé gia cong g6, da vix cao su.

5. Cremen.

Cremen 1a mot loai khodng san ¢6 thanh phan gom oxit silic, cdc
hat thach anh va c¢dc chat hiru co khic.

3.2, Vat liéu hat mai nhan tao

1. Kim cieomg nhan rao

Kim cuong nhin tao cling ¢6 cau tao nhu kim cuong tu nhién.
Tinh chdt co ly cua hai loai kim cuong nay cling tuong tu nhu nhau.

2. Nitrit bo

Nitrit bo ¢6 thanh phan gém bo, silic va cacbon. Nitrit bo c6 do
cung va cdc tinh chat gan giong nhu kim cuong. Nitrit bo dudgc dung de
ché tao dd mii cho gia cong thép ¢é do cing cao va mai sac dung cu thép
£10.

Gia cong bang dung cu hat mai nitrit bo cho phép nang cao d6
chinh xdc va chit lugng bé mit.



3. Korun dién nrung binh

Korun dién trung binh I3 vat liéu hat mii chia ham luong 16n
korun. Da mai duge ché tao tir korun dién duge dung dé gia cong thép
cacbon chua nhiét luyén va gang hop kim.

4. Korun dién trang
Korun dién traing dugc ché tao tr dat sét bang cdch nung nd trong

{6 dién. Tay thude viio him lugng ALLQ,, korun dién tring duoe ché tao
thanh hai loai:

- YA9 chita 98.5% Al,0, va khoang 0,15% Fe,0,.
- YA8 chita 96.5% Al.0, va khoiang 0,5% Fe,0,.

Tir cie loai korun dién tring ngudi ta ché tao dung cu dé gia cong
thép cacbon, thép gié trude va sau nhiét luyén.

S.Korun dién crom

Korun dién crom duoge ché tao tir dat sét bang cach nung trong 1o
di¢n co pha thém quang crom.

Tur korun dién tring ngudi ta ché 1ao dung cu dé gia cong cdc loai
thép cacbon va (hép kél ciu bang cdc phuong phdp mai tron trong va mai
tron ngoai.

0. Korun dién titan

Korun dién titan duoc ché tao tir dat sét bing cdch nung trong 1o

dién ¢S pha thém quang titan. Korun dién titan chita khoang 979% Al,0, va
khoang 2% Ti0,.

Tir korun dién titan ngudi ta ché tao dung cu dé gia cong céc loai
thép cacbon, thép két cau trude va sau nhiét luyén,

7. Korun nguvén khoi

Korun nguyén khoi 1a mot trong cic loai korun dién chia 97%
AlLLO, (0xit nham). Korun dién ¢é do bén rat cao.

Tir korun nguyén khdi ngudi ta ché tao dung cu dé gia cong thép
da qua nhiét tuyén, gia cong hop kim chiu [ura va cic loai hop kim khac.

8. Cuchir silic

Cacbit silic 1a hén két hda hoc coa silic va cacbon. Cachit silic ¢é
do cing va doé gion cao hon korun dién.

T cacbit silic ngudi ta ché tao dung cu dé gia cong gang, kim

loai mau, kinh, chat déo, da va cao su, dong thdi dé mai sic dung cu hogp
kim cing.
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9. cachit ho

Cacbit bo la tién ket héa hoc cua bo va cacbon (phan Gng héa hoc
clia axit bo va than coc trong 10 dién).

Tir cachit bo ngudi ta ché tao dung cu dé nghién bé mar dung cu
hop kim cing. d¢ mii cdc chan kinh dong hé va dé khoan va nghién cac 0
chan caa thi€t bi do ludng.

10. Ovit crom
i Oxit créom 1a vat lieu dang bot ¢6 mau tir tring cho dén xanh den.
Oxit crém duoc ché tao tir hgp chat cha crom, cali va luu huynh.

Dung cu ché tao tir 6xit crom duoc diing dé nghién chi tiét thép
cachon, chi tiet kim loai mau va cdc loai kinh sili cat.

1. Oxit st

Oxit sdt 12 mot loai bot hat ahd ¢6 thanh phan cha yéu 1a oxit sat.
Dung cu ché tao tir oxit sat duge diing dé danh béng cac chi tiét thép. chi
i€t kim loai mau va cic loai Kinh.

12. Oxit nhom

Oxit nhom 12 mot loai var liéu hat mai duge dung dé ché tao bot

nghién. Ding bot nghién nay c6 thé nghién va ddnh béng bé mat nhiéu
loar vat lieu khac nhau.

3.3. Dac tinh co ban cuoa vat liéu hat mai
I Hinh dang har.

Hat mai dugce goi cho phan nho ¢d kich thude theo tiét dién cit
ngang khong vuot qua Sum. Hinh dang cua hat mai duoc dac trung bing
ty 1¢ wong quan gitta chiéu dai /, chiéu cao /1 va bé rong b. Cac hat mai
¢6 ba thong s6 (/.1 va b) gin bing nhau duoc goi 13 céc mii dang nhiét
hoac cdc hat mai binh thuong, cdc hat mai nhu vy c¢6 do bén cao nhat,

Cic hat mai ¢6 dinh duoc vé tron véi bin kinh tir 3 + 30 um. Géc
dinh cua cdc hat mai dang koérun dién dao dong trong pham vi 40 + 145°,
trong d6 s6 lugng hat mai c6 géc nhon (géc nhd hon 90°) chiém khoang
25 + 30%, ¢on cdc hat mai c6 gée 1dn hon 90" - khoang 70 + 75%.

Cic hat mai kim cuong ¢6 géc dinh va bdn kinh nho. Vi du, hat
mai kim cuong ACI2 ¢6 bdn kinh r = 2,2 um, con géc dinh khoang 57°.
Khi cit bang dung cu kim cuong, nhiét d6 va bién dang cia chi tiét giam.

2. D6 hat.

o hat 1a do 16n dac trung bang kich thuée hat. D6 hat dugce chia

a5



ra cac nhém va cac s6 hiéu sau day:
- D6 hat 16n: 200, 165 , 125, 100, 80, 63, 50, 40, 32, 25, 20, 16.
- Do hat trung binh: 12, 10, 8, 6, 5, 4. 3.
- Do hat nho: M63, M50, M40, M28, M20, M 14, M10, M7, M5.

S6 hiéu va d6 16n cia hat mii duge thé hién trong bang 3.1.

Bang 8.1. S6 hiéu va dé lon cia hat mai

SG hicu hyt man l Po lon cuas hat mai S5 hicu hat mai D6 1an caa hat mﬁi—[

(pm) ] e o (um)

200 2500 - 2000 M63 63 -30

160 2000 - 1600 M5S0 50 -40

125 1600 - 1250 M40 40 -28

100 1250 - 1000 M28 28 - 20

80 1000 - 800 M20 20- 14

63 800 - 63D M4 (4-10

50 630 - €00 MIO 10-7

40 S00 - 400 M7 7-5

32 400-3 5 M5 5-3

25 315 -250

20 250 - 160

16 200 - 160

12 160 - 125

10 125 - 100

b 100 - &0

6 80-063

S 63 - 50

4 S0 -40

3 40 -28

3. Do ciing

Vat liéu hat mai can phai ¢é d6 cing cao hon vat hi¢u gia cong.
Néu do cung cha vat lieu hat mai bang hodc gin bang do cing cua vat
licu gia cong thi qud trinh cit viin ¢6 thé thuc hién duge nhung nang suat
cit khong cao. Hat mai ¢6 d6 cimg thap dugc dung dé nghién hoic dinh
bong.

C6 nhiéu phuong phap dé xdc dinh d¢ ciing cda hat mai. Mot
rrong nhitmg phuong phap d6 1a dung mdy do do cing IMMT - 3 d¢é tic
dong 1eén va licu hat mai mili kim cuong c6 gée dinh 136°. Téi trong tac
dong 1a 20 + 200kG. Do cing duge xdc dinh theo phuong phdp nay 'a do

ctmb t¢ vi. Cic hat mai khdc nhau ¢é do cung khac nhau. Dum day 1a mét
& vi du vé loai hat mai vi do cling tuong dng:

- Kim cuong tu nhién ¢é do cting (& vi 10.060 kG/mm’.

- Kim cuong nhan tao ¢é do cing & vi 10.100 kG/mm”.
36




- Nitrit bo ¢6 do ciang t& vi 10.100 kG/mm”,

- Cacbit bo ¢6 do cing & vi 3700 + 4300 kG/mm-.

- Cacbit silic ¢6 dd cing t€ vi 2800 + 3500 kG/mm”.

- Korun nguyeén khoi ¢6 do ciing & vi 2100 + 2300 kG/mm®.
- Korun dién trang ¢6 do cimg (& vi 2300 + 2400 kG/mm".

- Korun dién trung binh ¢6 do cimg t& vi 2000 + 2200 kG/mm”.

37



PHAN 11
CAC LOAI DUNG CU CAT
CHUONG 4. CAC LOAI DAO TIEN
Nhém dao tién bao goém céc loat dao sau day:
- Dao tién,
- Dao doa trén mdy tién (dao tién trong).

- Dao bao.
- Dao xoc.

4.1. Dao tién
Hinh 4.1 1a cdc toai dao tién thong dung. Ching duoc chia ra:

- Thy thudc vao dang gia céng (hinh 4.1a): 1. dao tién ngoai;
2. dao tién mat dau; 3. dao tién rinh va dao tién cat dit; 4. dao tién trong
(dao doa trén may tién); 5. dao tién ranh; 6. dao ti¢én vat mép: 7. dao ti¢n
ban kinh; 8. dao tién dinh hinh.

a)

Hinh 4.1, Cdc logi dao tién
38



- Tuy thudc vao phuong phdp ga dat (hinh 4.1b): 9. dao tién ti¢p
tuyén: 10. dao tién hudng kinh.

- Tuy thudc vio hudng chay dao (hinh 4.1c): 11. dao tién trii;
12. dao tién phai.

- Tuy thuoc vao két ciu cia dau dao (hinh 4.1d): 13. dao tién diu
thing; 14. dao tién ddu cong thudng; 15. dao tién d4u cong vudt; 16. dao
tién diu thing vuot.

Phan quan trong cua dao la phan cat (ddu dao). Hinh dang va cic
géc cua phan cit xic dinh thong s6 hinh hoc cia dao (hinh 4.2).

Hinh 4.2. Théng s6 hinh hoc ctia dao tién
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Phan cit cha dao (hinh 4.2a) ¢6 cdu tao gdm ludi cat chinh 1, edi
cat phu 2, mit sau phu 3, dinh dao 4, mat sau chinh 5 va mat trudc 6.

Dao tién c6 cde gée sau day (hinh 4.2b): y - gbc uude; a - goc
sau; o, - goc sau phu: @ - goéc nghiéng chinh; ¢, - géc nghiéng phu;
8 - glc cit; B - gdc sac; € - géc mai dao (géc dinh dao); A - géc nghiéng
cua ludi cat chinh.

Dao tién duge ché 1ao theo cic phuong phap sau day:

- Dao tién 1ién khoi.

- Dao tien han,

- Dao tién lap ghép.

4.2. Chon dao tién

Khi chon dao tién can chi y dén nhitng y&u (3 co bin sau day:

1. Loal dao rién phu thuoce vao mdy gia cong, ddc tinh gia cong,
char litong bé mdt va dang san xua.

Vi du. trong diéu ki¢n san xuit hang khoi su dung dao tién
chuyén dung cho phép dat hi¢u qua kinh & cao nbat, con trong san xuat
hang loat v san xuit don chiée thi sir dung dao tién chuyén diing chi cho
phép trong nhimg truomg hap dac biét khi hinh dang cua bé mat gia cong
khong cho phép gia cong bang cic dao tiéu chuan.

2. Kich thitée dao ién phu thuoe vao kich thiege cria dai ga dao,
kich thuode cuu trie gd dao va ¢ong sudt cia mady.

Khi tién (rong kich thude cuu dao tién phuy thude vao dutng kinh
va chiéu sau 16 gia cong. Khi gia cong mat tron ngodi ngudi ta thuong sir
dung cic loai dao tién 1ién khoi duge kep chat wrén cac dai ga dao chuyén
dung.

3. Plutong phdp kep chat dao tién phy thuée vao hinh dang bé
ndt gia cong. chat hiong gia cong va dang sdn xunat.

Vi du, dao diing cho gia cong tinh cin phai duge kep chat trén dai
gd dao cho phép diéu chinh chinh xdc kich thudc gia cong. Trong san
xudt hang loat nho va don chifc bang mot duo ¢ thé gia cong ricu hé
mat khdc nhau, cho nén phai chon dao sao cho it phii diéu chinh nhat.

4, Vat licu cria dao tién phy thuoe vao vat lidu gia cong, trang
that bé mat va ché’do cdt.
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4.3. Dao tién ngoai (bang 4.1 + 4.13),

Bang 4.1. Dao tién loai ddu thding co6 géc ¢ = 60°, phdi va trdi

Pham vi ing dung: d& ticn thong thudmg vi tién viit mép

1

Sor do ga dat:

Kich thudce (mm)

. o Dao gan marnh
Dao gan manh thép gié hap Kim ciing.
Ket citu Tict Tiét m
dien 1y b w9 | Lo
B | H B|H | 1
i 100 100
{0 | 16 125 S 17110 16 175 5.5 6
Dao gdn manh thep gio 125 125
2 , 2 i
; 12020 50| 7 (2012120 (5| 75 | 7
125 L2A
o~ L 16| 1501 7 117 164 50| 9 9
SN 16 125 16 150
L 2o 25| 150 | 9 | 26 2502001 9 | 9
200
a0 gan manh hop kim cung 50 20 }%3 9 | 21 20 20 ii:) 12 12
Loar! = = “ -
150 150
— S 5
:X i 30| 00 | 12 3 30 | a0 | 12| 12
i 150 150
- [75% L \ 251200 | 12 | 27 251200 | 14 | 13
i o 25 250 25 250
& Q ; {50 150
o 40| 200 | 14 [ 42 40 | 200 | 14 | 14
- 45% Lo i { 250 250
L 200 200
3 Q(k Jf 30 | 0] 300 [ M]3 )30 [H0] 300 | 185 ] 18
457 45 | 300 | 16 | 47 451 300 | (8.5 18
200 / 200 | 5
20| 350 | 16 ] 42 40 | 300 | i3 23
40 400 40 400 _
60 | 500 | 22| 62 60 | o | 28 | 23
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Bang 4.2. Dao tién ngoai ddu thing cé géc p= 60°,
phdi va trai

Pham viimg dung: d¢ 1ign théng thudmg va tien cic truc dai

Sor do

ea dat:

S

Kich thude {mm)

Dao gin minh thép gié Dao gan manh hgp kim cting
Két cdu Tiét Tiét m
dién L ol h dién L Loai
B|H B(H ! 1
100 100 ,
1016 ] 155 | S [ 17[10|16] 5¢ | 45 |45
)
Dao gin manh thep gid 12 ] 20 {%3 7 21 12 | 20 }ga 6 6
NN $ (25 125
L } l : 650l 7|17 161 5| 65|65
) s i ! 16 125 16 150
AN ® 250150 9 | 26 251 200 | 7 7
vl t 200
(25 125
DSO g.‘bll manh hﬂp Kim Cl/ng 2() 20 l 50 9 2 l 20 2() l 5(] () 9
Loar) 150 (50 T
ﬁ : 1 30| g0 [ 123 30 | o |9 9
. i 150 150
s L i 251200 | 12| 27 250200 | 11 | 11
! . | 25 250 25 250
o @ -
; Q)\ 150 (50
0L 60" 30 | 200 | 14} 42 41200 11 | 1
"\/( Lo Il } 250 250
i 200 200
L \ [T 30|30 300 | 14132 30| 30| 300 | 15 | 15
"o ? 45 [ 300 [ (6 [ 47 151300 | (5 [ 15
200 200
tt() 00 | 16142 40 | S | 18| 18
40 300 30 300
B 60 | o | 22| 62 60 | o0 | 22 | 18




Bang 4.3. Dao tién ngoai dau cong co gée @ = 45°, phdi va trai

Pham vi img dung: dé tién ngodi. tien mit ddu vi vit mép

So dé e dat:

.
.)l‘
L

Kich thuée (mm)

Dao gin ménh thép gid

Dao géin méanh hop kim cing

K&t citu — —
Tict Tiét
dicn L [m|n [ g0 L | m a
B | H B|H
1016|152 |6 [17)10]16] |53 | 6 | 8
Dao gin manh thep g0 | ;5 " 7‘5
Pﬁr——j 121200 (5o | 7 (2012720 (55| 7 |10
1 i 125 125
“N 1 1 6} 501 9|7 16 | 15| 9 12
@ 16 125 16 (50
— T 25| 150 | 9 | 26 25200 9 | (4
TaeTE 200
125 | 5| 5 125
2020 450 [ 2] 20|29 50| 12| M
150 150
Dao g3n manh hop kim cung 30 200 12 ] 3] 30 200 12 18
- . 150 150
( f 25| 200 | 15| 27 250200 13 | 20
25 250 25 250
T L 150 [S0
40 | 200 | 13| 42 40200 | (13 | 22
L‘f 250 250
200 200
303300832300 30| |
15[ 300 | 18 | 47 51300 14 | 25
200 200
30| 300 | 23|92 40| 350 | 15 ] 30
40 400
40 60 :'88 23| 62 60 | 5o | 20 | 30
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Bang 4.4. Dao tién ngoai dau cong ¢6 goéc ¢ = 60°, phdi va trdi

Pham vi g dung: dé tién ngoai. tién mat dau véi chiéu sau cit 16m

Sodo gd dat:

Kich thuée (imm)

Dao gén minh hgp kim cdng

K¢t cau
Tic1 dién
L m a
B H
100
10 16 (25 6 8
125
12 20 150 7 10
(25
16 150 9 12
16 150
25 200 9 14
20 125 12 14
Dao gan maph hogy kioy cung 20 - : :‘(: -
Ii 30 200 12 18
| 150
. L 25 200 13 20
e i 25 250
= 150
' 10 200 13 22
250
200
30 30 200 14 25
a5 300 14 25
200
5 30
40 300 [ (
40 400
3(
60 500 16 30
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Bang 4.5. Dao tién ngoai va tién mdt ddu phadi va trdi

Pham vi img dung: d& (ién ngoai. tién mal dau va tién truc bac.,

Sordo pad dat:

Kich thudc (mm)

Dao gan minh thép 16
Dang A Dang B
K&t eal -
el Tiét Tiét
dién L m h diéﬂ L m h
B|H B|H
100 100 T
0316 | 5 | 4 [ 17110 [16] 55| 4 17
125 (25
120200 5l S|2feef2o] 5 S 21
125 125 | .
16 | 150 _17 6| 59| 3 17
i6 125 | 6 (6 125
25 | 150 26 251150 ) 6 | 26
200 gan manh H1.=,p g L - 200 2(]0
Dang A 125 (25
I T 202 150 2o |20 450 & | 2]
. I 10 | 1301 &y, 30| DO g g
’b.‘-,\ ! { 1200 - “1) 200 )
5_‘ | © (25 125
z ! 25 | 200 27 25200 7 | 27
25 250 | 10 25 250
Dang B (50 1350
T Bl 10 | 200 42 40200 9 | 42
TCI 3 250 250
18] L 150 150
- ) 9/ b
> = 30 | 30| 200 32 30500 | 9 | W
£ 1 00 | (2 30 300
45 | 150 45 | 150
200 47 200 | 12 | 47
300 300
200 200
40| 350 42 40 | 30 | 12 | 42
40 400 | 15 40 400
60 | o0 62 60 | son | 1S | 62
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Tiép bdng 4.5

Kich thuée (mm)
K&t cdu Dao gin manh hop kim cing
Tiét dién
B H L m
[4¢]
10 16 125 4
125
12 20 150 S
125
| 16 150 s
16 150
25 200 6
125
20 20 150 6
Dao gan manh hop kim cung 150
’ 30 200 7
X 128
! 25 200 7
o t 25 250
“ ! 150
@ 40 200 9
: | 50
30 200 9
30 300
150
45 200 12
300
200
40 300
40 400 12
60 500

Bang 4.6. Cdc loai dao tién ngodi miii nhon, kich thudc (mm)

Pham vi ing dung: dé tién tinh véi luong chay dao nho

Sor dé gd ddr: dao tién tinh ngoii

—
f
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Tiép hdng 4.6

Tiét dién

Két cau L
B H
1O 16 100; 125
12 20 125: 150
| 16 16 125; (50
I
Nm - y 25 125; 150; 200
L/\ , 20 20 125; 150
%;9 “; 30 150; 200
25 25 150; 200; 250
40 1 50; 200; 250

Pham vittng dung: dé tién mat diu, tién truc bac v tien mat ddu c6 1 tam.

Sor dé g ddr: dao Lién tinh mat ddu phai va trdi

Tiet dién

K&t can L
B H
10 16 100; 125
{2 20 125; 150
16 125; 150
! 16
F 7T o 25 125: 150: 200
t
L t 20 125; 150
45}
@ { 20 30 150; 200
25 150: 200: 250
5
2 40 150; 200; 250
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Bang 4.7. Dao tién tinh bdn rong kich thudée, mm

—

Pham viimg dung: dé tién tinh véi luong chay dao 1on

Sor dés ga ddi:

%___.___

Tiét dién
Két cau B H L t a h
100
10 16 1S 1O 17
125
125
12 20 {5 12 21
150
125
16 20 16 17
150
16 150
25 20 16 26
200
) 25 25 20 21
n X 2 2
s F | : (50
G : N 20 150
T 7 2 3
'F_l E‘ 30 200 25 20 3
150
200
25 30 25 27
250
150
25
200
40 30 25 42
250
200
30 300 40 30 32
30
45 300 40 30 47
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Bang 4.8. Dao tién mat dédu, phdi va trdi

Pham vitimg dung: d¢ tién mal diu vi tién mat bich bing an dao ngang.,

Ser do gd dat:

| 1

Kich thude (mm)
Kot ok Dao gan minh thép pié Dao giin manh hgp kim ciing,
cledu e [ w| T |
di¢n m dién mo| "
B | H B[ H
100 100
(0| 16 4017|1016 5
125 125 ¢ 7
125 125
b
12 | 20 150 S 12112120 150 4 9
125 125
‘i)ao gan manh thep qio 16 150 (7 16 150 %
> 1 55
el o]
L —1 25 . 26 25 200 13
'_m_‘ ey, 200
"‘*‘f—tf = { 2
1597 € 20 125 2 20 125 13
20 150 20 150 6
30 1308 31 30 150 15
200 200
150 150
25 ) 200 27 25 | 200 15
Dao gan ovant hop kem cting 25 250 10 25 250 7
ang J 150 150
i 40 | 200 42 40 | 200 18
/ 4 250 250
@ 30 200 12 | 32 30 200 9 18
i 30 300 30 300
45 | 300 47 45 | 300 20
7
40 200 42 40 200 20
300 15 300 16
40 400 i 10 400
0 62 60 23
6 500 500
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Bang 4.9. Cdc logi dao tién ranh, kich thuée, mm

Pham vi img dung: d& uén rianh thodt ren

Ser dd gd dar: dao tién rinh phai va wii

~
—5

Tiét dién

Ké&t cau L a
B] H
. 10| 16 | 100; 125 1:2:3
N 12 | 20 | 125,150 23456
, 7 16 | 16 | 125,150 23 4: 5 6
1 25 | 150: 200 u
s}
T 201 20 | 125;150; | 3:4:5:6;8: 10
30 150: 200; u
Pham vi g dung: dé tien rinh
| Sor des ed das:
i i
Két cdu Tict dign L a
B| H ’
t 10 ] 16 | 100; 125 2:3:4
S i / X
7 (2] 20 | 125,150 45,6
. 5: 150
i 1o e [ 61125080 | g 10 12
3 ?’ 25 | 1502200
1 20 20 [ 125150 | +5:6:8, 10012
| 30 | 150: 200;
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Tiép bang 4.9.

Pham vi g ding: dé ién rinh rang

1

Sor do gd dér: dao tién ranh rong

]

L. |
—r
I Tiét dién ‘
Ké&t cau R q L a
; 10| 16 100: 125 6: 8; 10
< 12 20 125; 150 6:8:10; 12; 14
. T 16 16 125: 150
Y 25 150; 200 | 6:8:10; 12; 14;
‘“‘ o 15:16; 18; 20
l’ 20 20 125: 150,
L 30 150; 200:

Bang 4.10. Cdc loai dao tién ngoai co ludi ban kinh,
kich thudc, mm

Phani vi ting dung: dé tén ranh ¢6 bdn kinh

Str do ga ddt: dao ¢6 ludn bin kinh 18]

i

=
1
Kél cdu ;‘“ ';“ L R
10 16 100:; (25 0.5: 0.8:
L 1,0:1,5; 2.0: 2.5
J] T
L ' 121 20 | 125150 34
I
ale. o 16| 25 | 150200 4:5.6
[}
20| 30 | 150:200; 8; 10
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Tiép bang 4.10.

Pham vi g dung: dé ticn bin kinh

Sordo gd dat: dao 6 1udi bin Kinh 16m phai va trdi

—\
e Tiét dién
Két ciu B H L. R
l (0] 16 | 100; 125 2,0:2.5
\E I. 12 20 | 125,150 3:4:5
L
- ! 16| 25 150: 200 6.7: 8: 10
A ©
L ' 20| 30 | 150; 200 12: 12.5: 14

Bang 4.11, Dao tién vat mép, kich thudc, mm

Pham vi img dung: &€ 1ién vat mép

S dé gd ddr. dao tién vat mép mot phia phai va trai

|

i

(1t

Kél ciu

Tiét dién

B H ?
10| 16 100
= ': 12| 20 125 30" va 45°
L : l6 | 25 150
NN T 20 30 150
i




Tiép bang 4.11.

Pham vi img dung: d€ tién vit mép

Sor do ga ddi: dao tién viit mép hai phia phai va tréi

!

o Tidt dién
K&t ciu B v L ®
i 1of 16 100
T
¢ [ 12 | 20 125
™~
[ t 0 n
| :n 16 | 25 150 307 vie 43
o t
¢ 20| 30 150

Bang 4.12. Cdc loai dao tién dinh hinh, kich thuoc, mm

v \ M, .
Loai Ket e Pham vi S dé ea dat
dao ung dung

D¢ tién
mat dinh
g)lﬁz hinh
t h,’—
hinh I ang
lane phuong
(&-_ & phip an
ta dao
ngang va
d¢ cat
dut
B¢ tién

_ mit dinh
oo hinh
hin bang
€ phuon
. g phdp an
uyen dao

ngang - —
"Ghi chd: kich thudc cta dao phy thudc vio bé mit gia cong.
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Bang 4.13. Dao tién cdt ditt phdi va trdi

Pham i g dung: dé ¢t di.

Sv do gd dér:

Kich thuGe (mm)

o Dao gan manh thép gié
K¢t cau

Tiét dign

B H L 1 a
100

10 16 16 3
125
125

12 20 20 4
150
125

030 gan manh thep gio

@ 1 150
¥ 16 25 25 5

- L [ ) 175

[} [ad)

' 1 _ 150
20 30 30 6

200

200
25 40 40 8

250

30 45 250 45 10
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Tiép bdng 4.13

Kich thude (mm)

Dao gan méanh hop kim ciing

o Dang A Dang B
K¢t cau
Tiet | d
dién
L 1 a L Loai
B | H | I
100 100
10|16 12| 3 12 20 3
(25 125
100
125
12 | 20 16 | 4 125 16 25 4
Dao gdn manh hop kim cung 150
Dang A 150
o '
x
} 125
. 150
-y R} 16 | 25 201 5 150 20 35 6]
{ | : - 175
R 7 200
Dang B ]
- 150
= ! 150
\ i 20 | 30 25| 6 175 25 45 6
200
I : | 200
<] = b 175
] 200 8
25 1 40 35| 8 200 35 50
250 10
3000
200
30145 250 | 40 | 10 300 40 75 (2
400
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4.4. Dao tién trong. (bang 4.14 + 4.19)
Béang 4.14. Dao tién 16 théng suét c6 géc = 45°

Pham vi g dung: d¢ tién 16 thong sudt hoge tién vit mép.

S do ga dar:
Gk

77

LJ1

Kich thudc (mm) Duimg
Két cau Duo gan méanh thép gi6 kinh 14
Tiét dién gia cong
B 4 L i d h m (Inm)
- - - - - - - 30
16 | 16 1501 60 lfah 171 & 40
Dao gan manh thép gro l 200 | 80
NSIER T (S0T 60
el iy ' 20120 1200| 8¢ | 20 | 2L | 10 50
45° K
5"/ A ¥ 250|125
200 | 80
25 | 25 |250| 125|125 126 | 12 65
300|150
Kich thude (mm) Dudng
Ket cao Dao gan manh hop kim ciing kinh &
Tict dién gia cong
B H L |1 d | h | m (mm)
12112 125 40 121101 6 30
150 | 60
Dao gan manh hop kim cung 5
|16 16 1301601 461 15 5 40
T 200 80
)
150 | 60
T 20120 (200 80 [ 20| 17 ] 10 50
QO
¢ 2501125
200] 80
25 | 25 1250(125] 25 | 21 |12.5 65
300|150
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Bang 4.15. Dao tién lé théng suét c6 géc @ = 60°

Phum vi tmg dung: dé tién 16 thang sudt va tién vat mép.

Sor do ¢a ddu:

/////

///

//

Kich thude (mm) Dudng
K&t can Dao gin manh thép gié kinh 16
Tiét dién Ll i | n gia cong
B | H ‘ m (mm)
- - - - - - 30
5
16|16 1501 60 16117 8 40
Dao gan manh thep gio 200| 80
_ |
HHJ) < T 150 60
(T ¢ _: 201 20 ]2001 80 | 20 | 21 | 1O 50
6“@\ 1 ? 250125
o7 200 80
25 | 25 |250|125)25 [ 26| 12 65
| 300|150 ‘
Kich thude (mm) buong
o Dao gan minh hop kim cimg kinh 16
Ketedu Tic¢t dién [ | ( h gia cong
B | H ' ¢ m (mm)
3
12 12 [25] 40 12110 & 30
150 | 60
Dao gan manh hop kem cung 16 | 16 150| 60 16 (3 ] 40
.w T 200 80
N i 150 60
——f et
L 20 [ 20 |200| 80 ;201 17 ) 10 50
{ 2501125
BN~
30| 200 80
7
25 | 25 12501125 25 | 21 |12.5 65
300|150
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Bang 4.16. Dao tién 16 thong suét

Phani vi img dung: dé ti¢n 15 khang thong su6t va tién 16 bac

Ser o gd déit:

T
it 7
7 N,
7 7 //,' ]
g 7
// e
Kich thudge (mm) Buong
K&t eiu _Paogz‘m manh thép gio ’f"“hA]O
Tiét dién Ll dln gia cong
B | H m {mm)
- -] - - - - - 30
5
16 | 16 1501 60 16 17| 4 40
200| 80
Oao gan manh thep gio I 150] 60
SR T T 20 | 20 [200] 80 | 20 | 21 | 5 50
P S— T
S — 250125
) ca
;;__Q*_ { ° 200 80
N 25|25 [250(125[25)26 | 6 65
300|150
Kich thude (mm) Du‘dng
K&t edu D’clif) an manh hop kim cung lf.lnl? o
Tiét dién Ll a |k gid cong
B | H m (mm)
2] 12 1251 40 2)10]| 6 30
150| 60
. Dao gin manh hop kim eung 16| 16 150| 60 161131 & 40
ﬁj’ : ! - 200 R0
< ‘Ti -
) pp— ¥ 150 60
5T L R 20 | 20 [200( 80 | 20 | 17 | 10 50
- 250 [ 125
200| 80
25 |1 25 (25012525 | 21 |125 63
300|150
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Bang 4.17. Dao tién tinh 16

Pham vi tmg dung: dé 1ién tinh (8 thdng suot va 16 khéng théng sust.

Sor do gd ddi:

)

——
77

Kich thudc (mm)
Két cau Tiét dién
B H d L 1
{ J : £0 16 10 125 60
R -
- \ , 12 20 12 150 0
L ¢
—1 )
@ 1 T 16 25 16 175 100
¥ 20 30 20 200 120

Logi dae: Dao tién rinh trong 16

Pham vi ttng dung: dé tién viinh thodt ren trang 16

G 7z

Kich thuéc (mm)
Ké1 ciu Tiét dién .
B H d L ] a
)
s | T 10 16 0] 125 60 2;3
I B
{ ! 12 20 12 150 80 | 2:3; 46
A ) o
G0 t 16 25 i6 175 100 2;3:4:6
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Tiép bang 4.17

Lodi dao: Dao tién riinh trong i6 (dao phai).

Phan vi g dung. dé tién rinh vudng pée trong 16.

Sor do pd ddt:

7

A
Kich thudc (mm)
Ket cau Tigt dien
B H d L 1 a
1 | 0 16| 10 | 125 | 60 2:3
§|J b
2 b 45
iy - 12 |20 12 | 150 ] 80| 34
L
(Y7 3 16 |25] 16 | 175 | 100 5:6:8: 10
Y +
Ll 20 30| 20 | 225 | 125|6:8:10; 12

Bang 4.18. Cdc loai dao tién ranh trong

Loai dao: Dao tién ranh trong ¢6 ban kinh.

Pham vising dyng: dé Lién ranh trong 15 (riinh ¢ bin kinh).

Sordo pa ddt;

AN,

1

Z

. Kich thude (mm)
K&t cau ——
Tiét dien d L ( R
B |H
_'] ' 10 [ 16| 10 | 125 | 60 1, 1,8
o I
y _ | 12 {20] 12 | 150 | 80 [.5:2
L
7 : 16 [25| 16 | 175 | 1001.52:2,5;3
l @
i 20 130] 20 | 225 | 12§ 35
R
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Tiép bdng 4.18

Logi dao: Dao tién 15 va xén mat ddu sau cua 18.

Pham vi img dyng: 9 xén mit diu sau cia 16 mi khang cin gd lai chi tiét.

So do gd ddn:

J’//// A
il
o Kich thudc (mm)
Két cau Tiet die
181 dién d L | m
B H
10 16 10 125 60 8
|
Ez i T 12 120 12 150 80 10
hy
-—/—“ I 16 | 25 16 175 100 (2
{
(L @ 20 |30 20 | 225 | 125 15
£ f
25 140 | 25 250 150 20
Bang 4.19. Cdc logi dao tién trong
Logi duo: Dao tién ranh chir T trong 16. B ]
Pham viing dung: d€ vén cic rinh chir T trong 16.
So do gd dat:
V%
La|>
Kich thude (mm)
Két cau A Tiét dién L m 0 A
B H
10 | 10 16 125 4 5 5
t 2 5
Tl - | 2 2] 20 | 150 ¢l ¢
1 14 65 | 65 6
L * 18 16| 25 175 8 9 8
i : 2 (20030 [225] 9 [ 12 10
—_ -~ [~
5
' ? B los] a0 250 | B2
4 35 15 19 16
| A. Kich thudc danh nghiz cua ranh. B




Tiép bdang 4.19

Loar dao: Duo tién 16 tam.

Phani vi timg dung: dé dé khoét 18 tim sau khi khoun va dé sira 15 tam.

Ser dov pd diit:

AN

720

Zy
7 /\/120“

O
NN
\\\.\\

PN Pudng kinh duo khoan h o
Két ci !
&l cau Ta D
2 4 3
e ! 4 6 5 30°
7 = B3
120 6 8 vit lon hdn 7
e o ! 2 4 4
S &
} 4 6 6 60°
6 g§valdn hon | 8

4.5. Dao tién 16 ban tu dong (bang 4.20 + 4.22)
Bang 4.20. Cdc loai dao tién ban tu déng ddu thing

Louai dao: Dao tién bin tu dong ddu thang phai va trai véi goc ¢ = 90”.

Pham vi tmg dung: d¢ tién cidc bé mat 1rdn xoay vit tién vdt mép.
Két cau Kich thudce (mm)
Tidt dién m
=45" | ¢ =60" .
B H L :El:z()” ‘E\=200 @ iﬁOi‘
hoac hoac ¢=35
@,=45" | ¢,=35"
. . 12 | 20 | 125 7 3 3
\ I' 16 | 25 | 125 8 7 3
: i 150 8 7 3
s $ 20 | 125 10 9 4
:E_ %/ 5 20 | 30 | 150 | 10 9 4
- 175 10 9 4
25 | 125 12 iy 5
150 12 il S
25 | 40 | 175 12 11 5
200 12 11 5
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Tiép bdng 4.20

| Loai dao: Dao tién bin ty dong ddu thang phai va trii ¢6 géc ¢ = 90°.

Pham vi timg dyng: d¢ tien cic bé mat tron xoay.

Két cau Kich thudc (mm)
Tigt dicn
B H L o)
12 20 125
125
. 16 25 150
20 125 10°
- t 20 3 v
-—P‘ ! - 30 ::72 35()
| o ‘
25 125
) 150
25
40 {75
200

Bang 4.21. Cdc loai dao tién mdt ddu ban tu déng

Logi dao: Dao tién mit dau ban ty dong phii va trii.

Pham vi itng dung: 36 ticn mat ddu v tién truc bac,

| Két cau Kich thude (min)
Tiét dién L
B H
12 20 125
125
jt 6 23 150
, ! 20 125
Ao’ " 20 150
f‘ Kl -
| 2 30 175
25 125
150
20
40 175
200
Loai dao: Dao tién mit ddu bdn ty dong phai v trdi d€ gia cong 6 chong tam.
Pham vi img dung: &€ ticn mat diu va tién truc bic.
K&t cau Kich thudc (mm)
Tict dien ) -
B H
2 20 125 S
T (25
\ ¥ (6 25 50 6
73 { 20 (25
iy | 20 20 150 7
{ < ) 175
& ! 125
. 23 150 7
"
L
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Bang 4.22. Cdc loai dao tién ban tu déng phai va trdi

Lodi dao. Dao tién mit dauw ban ty ddng phii va tris.

Phan vi img dung: dé tién mat diu va ién truc bac.

K&t cdu Kich thude (rmun)
Tiét dién
L m
B H
12 20 125 2.5
16 25 125
3
1 150
B} 20 125
o6" /
} t | 20 30 150 3
\ [4a}
£l =100 f 175
25 125
25 150
3
40 175
200~_*

Loy dao: Dao tién vat mép bin (r dong phai va trii

Phant viing dung. @€ tien vt mép

Két cau Kich thuéc (imm)
Tiét dién L . o
B H
_ . 12 20 125 i
E \ 3 125
(2 25 1
| { A £SO
7]
150 s oAl
o 1 30 |— > 30, 45 va 160
175
16 175
40 2
200
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4.6. Dao tién 16 ldp trén truc doa. (bang 4.23 + 4.25)

Bang 4.23. Cdc loai dao tién 16 ga vuéng goc trén truc doa

Loai dao: Dao ticn 16 gd vudng g6¢ trén true dod

Phapt vi 1ing dung: d¢ tién 16 thong sudt trén may doa ngang, mdy khoan, may tién

dingv...v.
Ser i gdi o )
G/
0777 7.
45°
I
| Két cau Kich thudc {(mm)
Tict dien 0
T ’ B H m
x
W ! 8 8 25: 30; 40 5
L ge L 10 10| 30; 40: 50 6
§J ///’ & 12 12 | 50:60;70 8
| . Q-
muﬂ/ 16 16 70; 80; 90 8
= 20 20 80; 100 1

Lodai dao Dao tién 16 bac gii vudng gée teén truc doa

Phami vi g dung: dé tién 16 Khong thong sudt trén may doa ngang, may khoan,
may tién dungv...v.

Serdo ga dar:

90"
-
L Két ¢cau Kich thude (mm)
Tiét dién .
B A
- g 8 25; 30; 40
0 i 10 10 30; 40; 50
t
- 12 12 50: 60: 70
v 7 16 16 70: 80: 90
20 20 R0 100




Bang 4.24. Dao tién 16 gd nghiéng trén truc doa
moét gic ¢ = 45°

Pham viimg dyng. 08 tien 16 thong sudt trén miy doa ngang, mdy khoan. maiy 1ié¢n

dimgv...v,
Sodo gd det:
Ké&t cau Kich thude (mm)
Dang A Tiét dién m
{
. T B H L Dang
SN
7T S
J \
2
- 55°
8 8 25:30:40 | S 6.5
(0 (0 | 30:40:50 | 6 8
Dang B 12 12 | 50:60:70 | 7 9
= 16 16 | 70;80;90 | 9 10
1
L 20 20 80: 100 | 12 | 14
@ 4
by - Iy
L 550
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Bang 4.25. Dao tién 16 ga nghiéng trén truc doa mét goc

ditng va cic loal mady khac

Phani vi tng dung: dé tién 18 thong sudt trén mdy doa ngang, may khoan, may tién

Ser do g dit:

Két cau Kich thuée (mm)
Dang A Tiét dién L m
ﬁ T B H Dang
L B
%W—’_‘(
T 3
»y 8 & | 2530:40 5
10 10 30: 30: 50 6
Dang 8 12 t2 50; 60, 70 8
T
T
t 16 16 70; 80: 90 g
- 15°
P
' = 20 20 | 80:100 13
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4.7. Dao tién dung trén may rovonve (bang 4.26 + 4.39)
Bang 4.26. Cac logi dao tién dung trén mady rovonve

Phant viimg dung: ¢ tién 16 thong sudt

Serdo g dat:
K&t ciu Kich thirde {mm)
t
g = S T U I PR
1 L 25 30 30 40
L
Loai dao: Dao tién 16 bac.
Phamy vi img dung: 8¢ then 1 bac va 16 khong thong suét
S do gd dat:
7' 7 / 7 ,7
//// /
Két ciu Kich thude (mm)
)
e
- d 6 7 8 10
_* L 25 30 30 40
L L
e~
_ —— _
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Tiép hang 4.26

Loai dao: Dao tién 16 phai va trdi gé vuong géc trén truc duo.

Pham vi ting dyng: ¢ 1ién mat tru ngoii vi viil mép.
Sor do ga dat:
[ [
i+ =
T
|+
K¢t cdu Kich thudc (mm)
Tict dién m |
0 =45" | ¢ =60" [ =75"
Dao thep g i B H L | =35 |p=35"|¢,=20"
ﬂ = 8 8 | 50 4 3 2
}
- L o | 10 ] 60 S 4 3
u,/\ )
12 12 70 6 N] 3
L/ «
} J 7 ! 16 16 80 8 6 4
20 20 | 100 10 8 S
25 25 | 125 12 10 6

Bang 4.27. Cdc loai dao tién ding trén mady rovonve

Loai dao: Daotién 16 phai vi trai dang (ién mdy ravonve

Phant vi the dune: dé Gién mat tru ngodi vh vit mép.

S do gd dar: {(xem bang 4.26)

K¢t cau Kich thude (mm)
ao gan manh hgp kim cing 5
Tict di¢n m -
Do gan manh hap kim ::(/ng‘l ® :4541 ‘ ® :6“(1 ‘ I =75r1\
J\ B H L | ¢,=235" | p,=35" |p=20
= ! ‘ g8 | 8 | 50 4 3 2
i ! 01w | e | s 4 3
LA/ S e ‘
. = i 12 12 70 6 5 3
& /
o {6 16 80 8 6 4
20 20 100 10 8 5
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Tiep hang 427

Loai dao: Dao tién hinh chit nhdt ddng trén mdy rovonve.

Pham vi img dung: &€ tien npoli trén miy rovonve.

S da g dat:

Két cau

Kich thudc (mm)

1

Tict dién L m |
B H jp ]
{2 50
30: 45; 60
14 (4 60

Lodi dao: Dao tién Hinh tru dung trén miy ravonve.

Pham vi ing dung: dé tign try bac trén mdy rovonve,

Sar e pd dar.:

LI

—

N

I
w

” \ Ve - —

L

Két cau

Kich thude (mm)

“5@“ ' 2;)

d L "
60: 90 30; 45
75120 60; 75
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Bang 4.28. Dao tién phdi va trdi véi ¢ =90°
dung trén mdy rovonve

Pham vi g dung: de tién ngodi khi gd vudng goc vai truc dao.

Sardo d ddr:

Fa 3
b
)
A
_L:-—_—'.‘_A—V_
K&t can Kich thuée (imm)
Daa thep g Dao thép gid
| Tiél dicn L
T B H
7 8 8 50
- I 10 10 60
! 12 12 70
S 16 16 80
T 20 20 100
25 25 120
Dao gin manh hop kim cimg
Dac gan mank hop kim cung Tiét dién L
: B | H
i 8 8 50
L 10 10 60
. 12 | 12 70
b 16 16 R0
20 20 100

Bang 4.29. Dao tién truc bdc dung trén may rovonve

Pham vi g dunyg: d& ticn ngodi khi gd_dao nghiéng.

Sor o ga dar:

K&t cau Kich thude (mm)
Tiét dién
B H L
8 8 50
t 10 10 60
4 12 1 12 70
e 16 (6 80
el 20 | 20 90




Tiep bang 4.29

Phum vi ting dung: dé tién ngodi va mat dau trén mdy ravonve ¢ truc dao ngang

So do pa dat:

(. ///

S —

K&t cau

Kich thuée (mm)

Tié1 dicn

B | H L

I
: I 12 | 12 50
3 14 | 14 60

Loui duo: Dao tién tiép tuyén phai va trdi dung trén mdy ravonve

Phawy vi ting dung: &€ tien mat bac ngoai coa chi tét

So do gd det:

e

K&t cau

Kich thude (mm)

H

Tiét dién

B H L
8 8 50
10 10 60
12 12 70
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Bang 4.30. Dao tién mdt dau dung trén mdy rovonve

Pham vi ttng dung: dé 1ién mat diu cha 16 ¢6 chidu siu nho rén may rovonve,

Serdo ga diut:

v

Ké& cau

Kich thudge (nim)

1

¢
( 15 90 45. 60
g E [ 20 120 45 60
— \.-/
Loai duo: Dao ién 16 ¢6 gie ¢ = 60" dung trén mdy rovonve.
Phan viaing ding: a€ tien 16 thong sudt v vt mép.
| Serdo v dir ST _ -
I Két cau Kich thude (imm)
Tiet dign o
B u i m P,
| 6 6 25:30; 40 2
T 8 & 25:30: 40 3
= L { .
X i 10 o | 204050 | 35 | 1
<\ A hoac
2 2 30: 6070 | 4.5 :
< ¥ I 1 0; 60. K
(6 16 70: 80, 90 6 40
20 20 802 100 7
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Bang 4.31. Cdc loai dao tién trong ding trén mdy rovonve

Pham vi iig dung: 8¢ 1én 16 (hong sudt va vil mép.

Sordo ga dai:

|
|
I‘——-
' K&t cau Kich thude (mm)
T Thet
i - m
; dicn
1
! L 0 =15 Lp =307 =45
~7 ! B ! H —_7gu — AN Y
I ¢,=75" jp,=30"| p,=5!
t
s 6| 6 [25:30:40| 35 | 35| 3
T / i 8 | & |25 3040 5 S 4
N/ i (0] 10 ]30:40:50 ] 6 6 5
v 12| 12150:60,70 | ® g8 | 6
L6 | 16 | 70; 80; 90 ] 10 8
201 201 RG; VIO 12 12 10
Logi dao: Dao tién trong ¢6 goc ¢ = 90" dung trén mdy trén mady rovonve.
Phane ve iing dung dé 1ién 16 hic
| Serddo Qi (7(,7-1: ) -
i ] Ket ciu Kich thude (mm) |
Tict dién |
B H L
R
i
i; 1 V) 6 25: 30,40
| L R g 25, 30: 40
T Lo 10 a0; 40 50
. Y 12 (2 50: 602 70
0 : (6 (6 700 R0: 90
20 v 20 80: 110
L ) )
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Bang 4.82. Cdc logi dao tién 16 va ranh
dung trén mdy rovonve

Lodi duo: dao tsén 16 thong sudl

Pham vt ting drng: 36 tién 15 thong suét trén may trén miy rovonve ¢6 truc quay nam
ngang.

Sodo gd dar:

;(/ Eaa % 1
7

gj(lu_ } - i
‘

T
V. 777
K&t ciu Kich thude (mm)
d L |
e O G B R
T . 2
90 55
.» 7
{ 100 50
. L10 60
6? -— i n 13 120 70
> 130 80

Loyl dao: Dao tién 16 khéng thong suét

Pham vi wmg ding: dé tien 156 khang thong sudt v tién mit diu ren may trén may
rovonve ¢6 truc quay nam ngang.

Sordo o dds:

o
Ket cau Kich thude (mm)
i L |
130 RO
20 150 50
170 100




Tiép bdng 4.32

Lot dao: Dao tién rinh tho:dt ren

Phant vi jmg dung. A€ tién rinh ngoii thodt ren trén mdy trén may rovonve ¢é truc quay

nam ngang.

S do ga ddi:

L7

l

e =)
i -
Lol b
I+ 7
T Kot cau Kich thude (mm) 7
Tiét dién
i : L a
T B H
L [
- ! 8 R 50 1;1.5;2
L= T ) L0 60 £.5:2: 3
{ ! 12 12 70 1.5:2:3:4

Bang 4.33. Cdc loai dao tién ranh va vdt mép

dung trén mady rovonve

Lodi dao: Dao tién ranh thoit ren

ngang.

Sordo ed dat-

Pham vi ting dyng: ¢¢ tién rinh ngodi thodt ren trén midy rovonve ¢6 truc quay nam

Keét cau Kich thude (mm)
d L ] a
! , T 10 90 50 10152
i 15 130 80 1.5, 2:3
7 S 20 170 110 1.5,2:3: 4
a
1
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Tiép bing 4.33

Loai daeo: dao tién rinh.

Pham vi g dyng: dé tién ranh ngodi trén mdy rovonve ¢6 truc quay nim ngang.

So do ga dat:

Két cau Kich thute (min)
Tict dien | ,
B H 4
; 12 12 S0 2:3.:4:.5:6.8

T m

t4 14 60 3:4:5,6:8; 10

Loai duo: dao tién vt mép phal vi trdi ¢6 péc ¢ = 45",

Pham vi ting dung: d¢ tien vit mép

Sordo i dt;

I+ —
op:=p)
R
K&l cau Kich thudc (imm)
Tict dien . i
B H "
i ( \ & 8 8 50

L 10 10 60
12 12 70

e 20 20 100
) 25 25 125

4

~B.

N

o

o0

&
PO — — —
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Bang 4.34. Cdc loai dao tién vdt mép dung trén mdy rovonve

Loai dao: dao tién viat mép hai phia,

Phany vi img dung. dé vit mép khi tién rinh cho nguyén cong cit dit tiép theo,

Ser dos g dén:

B
Két ciu Kich thude (mm)
Tiét dién

B | H L m ¢’

0.8

8 8 50 12

; 1.2

D < 0 0 | 60 | 25
~ L 16 80 22 45
S : 12 | v
= 12 | 0 | 22 30

> J 12 12

20 100 2.2

2,2

16 25 125 | 33

Logr dao: dao tign vit mép mot phia.

Phant vi img dung: 3¢ ticn va viit mép trén mdy rovonve ¢6 truc quay nim ngang.

Surdo ga dar:

Y4

-
L

T2

Két ciu

Kich thuae (imm)

o

d L
L5 90
20 120
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Bang 4.35. Cdc loai dao tién vdt mép dung trén mdy rovonve

—
Loai dao: dao tién vt mép hai phia.

Phani vi imy dyng: d€ vat mép khi tién rinh cha nguyén cong cit dift GEp theo trén may
rovanve.

Ser do ¢ ddi:

e THE
1
[+ P77
K&t ciu Kich thude (mm)
Tict dien , )
B H L d (p
\ x
T {2 {2 50 34;5 ) 60:90
L
(s3]
7 (4 14 60 2:3.4 | 60;90

Loai dao! dao tién vat mép hai phia.

Phant vi tng dung: d& vt mép khi lien rinh cho nguyén cong cit di tiep theo trén mdy
rovonve.

Ser der ot dde:

\j VA
W
==
Két ciu Kich thuac (mm)
Tiét dién ) o
B H L at (p
- :
T i 12 12 50 2:3.4 | 60;90
LT :
sl L
4 14 14 60 2:3:4 | 60:90
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Tiép bdng 4.35.

Lodi dao: dao tién viat mép 16.
Phem vi img dung: dé vit mép 16.
S dé ga dat:
{
i
Két cau Kich thudc (mm)
Tiét dién
B i H L (p()
———— ¢
Tﬁ h 6 6 25: 30; 40 0: 15
{ 8 R 25:30; 40
e . 10 10 30: 40: 50
/ R 12 12 50: 60:; 70 vit 30
A 16 16 70; 80: 90
20 20 80; 110

Bang 4.86. Cac loai dao tién vdt mép tron diung trén may rovonve.

Loui dao: dao 1ién vat mép tron mot phia. phii vi trét

Pham vi tiny dung: &€ vat mép .

S do ga dgr:

K&t cau Kich thudge (mm)
b
) D [~ D d I (P=45“ (P=3(]"

4.5 4 2.5

5 4.5 3

3 2 .

LY 32 3 6 5.5 35
= 6 6 4
\ 4 s 5
4 55 5.5

68 42 4 6 6

45 7 7
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Tiép bdng 4.36.

Loai duo: dao tién viit mép ron hai phia.

|

Phani vi tng diung: dé vit mép khi tién rinh cho nguyén cong cit dift tiép theo.

Sodo ga déut.

Ké1 ciu Kich thudc (mm)

D d B b hl (p“

| 6 0,8
6.5 1.2 45
52 32 10 8 1.7 Vil
10 2.2 30

10 2.7

8 1,7
10 Sy 45
68 42 8.5 12 va
2,7 30

12 10 15

Bang 4.37. Cdc logi dao tién géc lugn ding trén may rovonve

Loai duo: dao tién goc lugn.

Pham vi g dung: &8 uén tinh va tien bin kinh rén may rovonve ¢6 truc quay nam

ngang.

Sor do @i ddr:

1+= ]
I+I
K&t cdu Kich thudc (imm)
H H, L
— RS
12 12 50 2:3:4;,5:6
L
@ X 14 14 60 3:4:5,6;8
/R
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Tiép bdng 4.37

Loai dao; dao tién gée luon,

Pham vi ting dung: d€ ticn tinh vi tién bdn kinh (rén mdy rovonve ¢é true quay ndm

Ngang.

Sordé ga dat:

L
i —_—— —=qF
‘EE‘;C_‘_%_—_;
/1/
K&t cau Kich thude (imm)
H H, L R
T
/ {2 12 50 2.3:4:5,6
vl < (4 (4 60 | 3i4:5:6:8
/a
Loai dao: dao lién goc luon.
Pham vi img dung: 8¢ uén bdn kinh ¢ mat diu chi tiét,
Sorde pad dar:
s
by
v
Két ¢au Kich thuge (mm)
(w . H H, L R
A .
12 (2 50 2:3:4;5.6

60

”/
|
— H’
=
=

3:4;5,6;8
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Bang 4.38. Cdc loai dao tién dung trén may rovonve,

kich thude, mm

Loai dao: dao tién bin kinh ¢6 et cét 15m.

Pham vi img dung: &€ tién hin kinh trén mdy rovonve ¢6 truc quay nam ngang.

Ser o g diit:

18-

|

| _ K&t ciu Kich thudc (mm)
H H, 1 R
lt 12 {2 50 2:3:4:5.6
—— ]
T L4 (4 60 | 3:4;5:6:8
Loui dao. dao tién rinh co Két cau tedn,
Pham vi ting dunge: dé icén rinh ngoai.
Serdo g dat:
|
i Két ciu ] ] Kich thudc (mm)
D d ] h
6 .5
52 32 6 2
8 2.5
8 3
—
7 2
6% 42 9 | 25
B G 3
| | 4



Bang 4.39. Cdc loai dao cdt dizt diing trén mdy rovonve

Lodi dao: dao cat dint cé két ciu tron.

Pham vi g dung: dé ciat din

Sor dé va ddt:

-Ez-.__._._
]
|
I
K¢t ciu Kich thuée (mm)
D d I b
6.5 1.5
52 32 7 2
9 2.5
I 3
9 2
68 42 13 25
(4 3
15 4
Lodi dao: dao cat ddt phii v tré
Phantviime dune: d¢ it dit
Sor do pa dar:
AR
U=
{‘ —
[ é I P
[ A
Keét cau Kich thude (mm)
B H L Iy | it
s 4 1.0
3 12 90 11.2 6 1.5
- - 8 2,0
) 1o 2.5
{ 10 3.0
t
5 N M °3 10 20
/ t 4 t8 110 17 10 25
12 3.0
15 4.0
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4.8. Dao bao (bing 4.40 + 4.46)

Bang 4.40. Dao bao ddu cong

Loai duo: Dao bio ddu cong phai va trdi ¢6 goc ¢ = 45"

Pham viting dung: 8¢ bao tho mat phing.

Két ciu Kich thudc (mm)

Tict dien m*

B H | { I

Dao gan manh theo go

I " 10 16 | 150 | 45 N] 5.5 6

— { —|

12 20 | 200 | S5 7 7.5 7

16 25 [ 250 | 65 9 9 9

i}

s

20 30 53001 80 | 12| 11,5 12

25 40 | 350 | 100 | 14 14 14

Dao gan manh hop ki cunyg

Loa!
30 45 | 400 | 120 | 16 | 18.S (8
|
1y 40 | 60 | 500 | 150 | 22| 23 | 23
|
[$4]
i
=<, Lo it b
%—&\ | o *1: Dao gian manh thép gié.
oo ! *11: Dao gan manh hop kim cing. loai 1.

* [1[: Dao gan mianh hgp kim cimg, loai 11.




Bang 4.41. Cdc loai dao bao

Loai duo: dao bao ddu thing phai va trdi ¢6 géc ¢ = 45°

Phant vi ting dyng: &€ bao thd mit phang.

K&t cau Kich thude (mm)
Tiét dién L m
=77 ' | Loai
\ | v B H [ I
- o | 16 150 5.5 6
7
VA ! 12 | 20| 200 | 75
o i 16 | 25 | 250 9 9
e ‘ 20 | 30 | 300 | (13 12
N 25 | 40 | 350 14 14
) } 30 | 45 | 400 (8.5 18
40 60 500 23 23
Loai duo: Dao bao dau cong.
| Pham viting dung: d¢ bio tinh mat phang.
| Két cau Kich thudc (mm)
B H L | I, a
; {
I S— T 16 25 250 | 65 20 16
¥ 20 | 30 | 300 80 | 25 20
/ 25 40 | 350 | 100 30 25
' { 30 45 1 400 | 120 35 30
_ ’; 40 | 60 | 500 | 150 | 45 40
Bang 4.42. Cdc loai dao bao tinh
Loai duo: Dao bao tinh rong bin
Phani vi time dung: d€ bio tinh mit phang,
Keét ciu Kich thude (mm)
Tict dicn [ | R
B H )
i
i 16 25 250 20 | 14
== L , 20 30 300 25 18
a <« 25 40 350 30 22
f 30 45 400 35 25
{ 40 60 500 45 35
i




Tiép bang 4.42

Loai dao: Dao bao tinh ddu cong hai phia.

Pham vi tmg dung: dé bio tinh mit phang va vit mép.

Két cau

Kich thude (mm)

l;l‘lél diénH L )

12 20 200 55
16 25 250 65
20 30 300 80
25 40 350 100
30 45 400 120
40 60 500 150

Bang 4.43. Dao bao ddau cong phdi va trdi

Pham vi tmg dung: dé bao (xén) mat dau khi chay dao theo phuong thang difng.

Két cau

Kich thude (mm)

Dao gan minh thép gids

Dao gan manh hop kim cing

— ———-—1 "
1 3
. ]
£ i
flf -

L
|
I

e

-l a8~

Tict dien L | n

B H

10 16 150 45 3

12 20 200 55 4

16 25 250 65 5

20 30 300 80 6

25 40 350 100 7

10 45 400 120 8

30 60 500 150 | 10
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Bang 4.44. Cdc loai dao bao

Loyl dav. dao bio xén mat dau phit va trii.

Pham viimg dung: &€ bao (xén) mat diu khi chay dao theo phuong thing ding.

Két cau Kich thude (mm)
BTié’t di@r;i L m
10 16 150 S
L 12 20 200 6
. ' 16 25 250 R
ilf-‘ 20 30 300 10O
} 25 40 350 125
30 45 400 15
a0 60 500 20

Loai duo: dao bio ¢dnh va ¢t duat.

Phant vi tmg dung: A€ bio riinh vaucit dat.

Dao gin munh thép gié (mm)
Tict dign L l 1 a m
B H
12 20 | 200 | 55 25 5 4
Dao gdin monfs thew g6

— _[J_.] 16 25 | 250 | 65 30 5 4
B 20 | 30 [ 300] 80 [30| 6 | 5

25 40 | 350 | 100 | 40 8 6

i, 10 8

! 10 g
30 45 100 | 120 | 45 12 10

15 13

40 60 | 500 | 150 | 60 | 15 13
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Bang 4.45. Cdc loai dao bao

Lodi dao: dao bao ranh va cit dut.

Pham vi ing dung: d¢ bao ranh va cit di,

Két ciu Kich thudc (mm)
| Dao gan minh hop kim cimg (nm)
Dao gan manh hop kem cung —|[:;le( dlé;; L | 1, a m
{
~— { 12 20 | 200 | 55 | 25| & 4
I 1 16 25 | 250 | 65 | 30| 5 4
Ky N 20 30 1300 ) 80 | 30 ) 6 5
8 6
25 40 350 | 100 | 40 Lo ]
K { 0| 8
T e 30 | 45 | 400 | 120 | 45 | 12 10
B i L 16 14
16 14
40 | 60 | 500 | (50 | 60 | 20 I8
25 22
Lodi duo: Dao bio rdnh dudi én phai va trdi.
Pham vi ing dung: dé bao rinh duoi én.
Tiél dién
B H L m
— | :
7 T 16 25 228 iS5
i J o 20 30 275 20
) A K 25 |40 350 25
30 45 400 3s
|
Bang 4.46. Dao bao ranh
Loui duo: Duao bio ranh duoi én phal vitrii.
Pham vi ting dimg: d¢ bao rinh dusi én.
Két cau Kich thuée (mm)
B H L a m
16 25 225 2 I8
“ | IL 16 25 | 225 3 18
JA
/ﬂ ; o] 20 | 30 | 215 | 3 20
&
: 5 - -
“.»h 20 30 278 4 20
25 40 350 5 30

&9




Tiép bdang 4-46

Loai duo: dao bio riinh ban mdy phai va trii.

Pham vi img dyng: d¢ bdo rinh chir T 4 ban miy.

Kich
Két ciu thude B H L a m
ranh
10 12 20 175 +4
m t 12 6 | S
1] - 14 16 25 | 225 6.5
L ¢ (8 8
‘f 22 | 20 | 30 [275] 10 | 9
28 25 40 350 12 I
s 36 30 45 400 16 15
4.9. Dao xoc (bang 4.47 + 4.49).
Bang 4.47. Cdc loai dao xoc
Loui duo: Gao xoc¢ hai phia ¢6 goc ¢ = 45"
Phanr vi g dung: o€ gia cong thé mit ngoai vau mat trong.
Két cau Kich thude (mm)
Tict dicn
B T L l m 1
12 20 | 250 | 35 11 1,5
M)
z 16 25 | 300 | 40 14 1.5
: {
Tt / \ 20 30 | 350 | 45 17 2.0
< ] i 25 | 40 | 450 | S5 20 2.0
S 30 | 45 | SO0 | 60 24 3.0
40 60 | 600 | 70 30 3.0
Loai dao: dao xoc ranh then.
Phani vi ting dung: dé xoc rinh then vi cdc rinh thong thudng khic,
| Tict dien .
rf/: ‘ sTh L a[d] v [ L]Lin
{i- R e tﬁh 16 | 16 {300 8:10 | 14 80 00 30 24
‘- H 20 | 20 {350 |10;12] 18 [120:15¢ 45 | 30| 30
%':D;]:l: 25| 25 [450|14:16] 23| 150 | 50| 40| 37
Tl 4 T
30 | 30 |500|18:20( 28| 200 | 70| 50| 45
30 | 40 |600| 20 38| 250 90 | 65| 60
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Béang 4.48 .. Cdc loai dao xoc

Loai dao: dao xac rinh.

Pham vi ting dung: d€ tién rinh va cit do.

Tiét dién
B Y L a n ] L om
12 20| 250 [0 8 60| 30| 5
! ! 16 (257 300 | 12 | 10 | 80 35| 6
L[
e N 20 {30 350 |1416] 1003 | 100 45| 7
25 [40| 400 18 t5 [ 130] 50| 9
30 {45 500 20 17 150 557 11
40 |60| 600 |24:28| 20.24| 180| 55| 13
Logi dao: dao xoc tinh,
Pham vi tmg dung: d& gia cong tinh mat ngoai va mit trong.
Tiét dhén L Tiét dign L
B H B H
- H o= B |~ —
12 20 | 200 25 40 350
~dJ
: L6 25 | 250 30 45 400
.L H
20 30 | 300 40 60 500

9)




Bang 4.49 . Cdc loai dao xoc

Loai duo: dao xoc 16 hinh chi¥ nhat.,

Pham vi ting dung: d€ xoc 18 hinh chir nhs.

Ti¢t dién

B H L 2
10 6 120 5:6
12 20 150 8; 10
16 25 200 12: 14
20 30 250 16; 18
25 40 300 20; 25
30 45 400 25: 30
40 60 500 30; 40
Loat dao: dao xoc bin kinh
Phan vi img dunge: &€ xoc ranh ban kinh.
Tiét dicn
-] H - -~ B |- i
B H L R
Lo 16 150 3.4
12 20 200 5.6
16 25 250 7.5
Hew A 20 30 300 9: 10
Loai dao: Dao xoc¢ ¢6 tiét dién tron
Pham u' g dung: & xoc 16 hinh teu vit bé midt cong.
- Ti¢t dién
: L d
Hog- ‘ B [ H
—k ‘ 65 3
] -
80 4
! 10 - 90 5
12 - 100 6
]I L6 16 200 810
'| 20 250 12: 15
' 1 20
: : 30 300 18; 20
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4.10. Dung cu khoan 16 tam (bang 4.50 + 4.53),

Dung cu khoan 16 tam bao gém dao khoan va dao khoét.

Bang 4.50 . Dung cu khoan 16 téam

S hicu

Loai

Két cau

Pham vi Gng dung

I

1V

Dé khoan 15 tam ¢6
dudmg kinh
d=05+15mm.

Hé khoan 18 tam ¢6
duong Kinh
d=05+6mm
(loai b).

V1

D¢ khoan (6 tam ¢6
duong kinh
d=05+-6mm
(loat ¢).

VII

Pé khoan 18 tam ¢6
duong kinh
d=8=<12mm

Ja

Pé khoan 18 tam ¢6
dudng kinh
d=1.5+6mm
(loai a).

3b

m

Pé khoan 18 (dm c6
dudng kinh
d=15+6mm
(loai b).




Bang 4.51 . Dung cu khoan 16 tam

Két ciu
So | Loai L |
higu | dao 4] L -
- A -
Kich thude (inm)
d L ] d L | d L l
1 Dao 05 25 8 2 30 12 5 45 22
Kkhoan 0,7 25 8 2,5 RN 14 6 50 25
l 25 (0 3 35 16 8 60 30
1,5 30 10 40 20 12 70 40
Vidu: ky hiéu dao khoan ¢é duimg kinh 0,7 mm: Dao khoan 0,7.
K&t ciu
Sa Loai
hiéu | dao
. A
{
—l ) —
L
Kich thudc (mm)
d D L L d D L {
| 4 40 .5 3 10 35 4
1l o 15 6 42 2 4 12 65 5
s 40 2 7 50 3 5 15 75 6.5
oAl 25 8 55 38 6 18 8S 8
Vidu: ky hi¢u dao khoun cé dudng kinh 2.5 mm: Dao khoan 2.5.
Bang 4.52 . Dung cu khoan 16 tam
K¢t cau
AN
\
S6 Loai gz ¢a . E - -
. 3
héu | dao - 0 |
—l i b Y
L
Kich thude (mm)
d D, D, L ) d D, D, L |
1 S 2.5 40 1,5 3 12 1.5 65 3
Ml bae | B3] 7 | 3 | 45| 2] 4 [ 15]10] 65| 5
khoan 2 8 5 50 3 S 18 | 12,5 75 6.5
25 {0 6 58 3.5 4 22 15 85 8

Vidu: ky hiéu dao khoan ¢6 duong kinh 2.5 mm: Dao khoan 2.5.

94




Tiép bing 4.52

gﬁiéu

Loai daa K&l cilu
v Dao & D, =8 L=50
khott /
Két cdu N
So hiéu| Loai j//\ | =
dao @W’ %\— o — —
L |
Kich thudc (mm)
d D, L ] d | D, L L
v Dao 0.5 2 35 L.5 2.5 R 50 5.5
Khodt 0,7 3 35 . 3 10 50 7
( 4 35 3 4 12 55 8
1.5 6 40 45 5 {3 65 9
2 7 45 5 6 18 70 1.5
L Vidu: ky hicu dao khoét ¢é dudng kinh 2 mm: Dao khodét 2
Bang 4.53 . Dung cu khoan 16 tam
K¢t cau
: Sy
AA\ '
L 3% s
So Loai x’%@' = - N
& l 7 Q /
hi¢u dao ’ <f T -
L
L
Kich thute (imm)
d D] b ] L | d [ D, | D] L l
0.5 2 t 35 0.7 2.5 10 6 50 4
VI D 0.7 <4 2 35 S 3 12 1.5 50 5
kh"‘i |5 ] 25| 3 | 2 4 15 |10 | 55 | 6
CUlgs | 7| 4 |40 |25 5 | 18 [ 125] 65 | 75
2 8 S 45 3 6 22 15 70 )
Vidu: Ky hidu dao khoét ¢ dudng kinh 2 mm: Dao khoét 2.
Loai | Loai dao K¢ét edu
Kich thude (mm)
D[ ad ] L [1]1
Vil Dao 22 18 | 135 ] 40| 24
khoét 32 | 22 | 150 | 45 | 20
Vi du: ky hiéu dao khoét ¢6
dudng kinh 22 mm: Dao
Khoét 22.
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4.11. Dao khoan

Dao khoan ta dung cu dugce ding chi yéu dé gia cong 16 trén vat
lieu dac véi hai chuyén dong:

- Chuyén dong quay clia dao hodc cba chi tiét gia cong.
- Chuyén dong tinh tién doc theo truc cia dao.

Hinh 4.3 [a cau tao va cdc géc cha dao khoan.

Prianam vige A

—t | /
. ; < N 1
: T ) \ S
g Ph3n hinh iro . SN
o
“Phan cdt Nodng " Duty utdi doo

Cap the

Gde cdr

. Marmyoe
/D < Doo kboan ach ghat Dag khoan xodn ra
N »
\ = MA! M @Tj o
2 N 2y
/ A ™ L sau '
Lud cAl sav

Goce ngmdng
eua fuor et Ludr xo4n

fino qiray

phal Do quay

'\ . Goc nghiéng cua
\ s 2"

. v Wa ¢3! Irvoc

~ Lui cht ngang

Hinh 4.3. Céu tao va cdc théng sé hinh hoc cua dao khoan.

Khi chon dao khoan cin chi y dén nhitng yéu 15 sau day:

1. Loai dao khoan phu thudc vao dac tinh gia céng, vi tri cha 16
gia cong, vat liéu chi tiét va dang san xuat. Trong sdn xuat hang khéi nén
chon dao khoan chuyén dling vi dao khoan 16 hgp dé gia cong cac 16 bac
trong mot bude (khong cin dung nhiéu dao khoan ¢6 két cau khiac nhau).

96



Trong san xuat hang loat nho va san xuat don chiéc nén chon dao khoan
ticu chuan dé ha gia thanh gia cong.

2. Kich thude cia dao khoan phu thuoc vao dudmg kinh va chiéu
sau cua 16 gia cong. vat liéu cha chi tiét va do chinh xdc gia cong. Lé ¢6
duong kinh 16n hon 30 mm nén dugc khoan bing hai dao khoan: dao
khoan thir nhit cé dudng kinh 15 mm va dao khoan thit hai ¢6 dudng kinh
yéu cau (30 mm).

Chiéu dat coa 16 gia cong ciing anh hudng dén viéc tua chon
chiéu dai cia dao khoan. Khi khoan bing dao khoan rudt ga thi chiéu dai
cua 1& gia cong duge xdc dinh bang chiéu dai phin lam viéc cua dao
khoan.

Khi gia cong bang cic loai dao khoan khéc, chiéu dai cua 16 gia
cong duge xdc dinh béng tong chiéu dai cila dao va can dao, tuy nhién
can phai tinh dén chiéu dai kep dao khoan, kich thude chiéu dai cua bac
dan (néu co).

Do chinh xdc cua 16 gia cong ¢d anh hudng dén viée lua chon
dudng kinh dao khoan, boi vi phai xdc dinh lrong du cho nguyén cong
1iép theo.

3. Phuong phdp kep dao khoan phu thudc vao két cdu cia dao,
chiéu dai [ gia cong va cic yé&u 16 khic.,

4. Vat liéu dao khoan phu thudc vao vat liéu gia cong va ché do
cat.

4.11.1. Dao khoan ruot ga kich thuée nho c6 duoi tru lon
(bang 4.54).

Bang 4.54. Dao khoan ruét ga kich thude nho co duéi tru lon,
kich thudéc, mm

B T
& T RS
= 1 I8
e e ——
L |
D Ngin Diii

Di - I
Chl’g;'l Ddy phu L L l“ mn L L lU min
0.100 -
0,105 ) 14 1.6 1.2 - - -
0.110 -
O0.115 -
0.120 | 0.125 14 .6 1.2 . ) )
0,130 0,135
0,140 0,145
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7iép bdng 4.54

D Ngan Dai
c[;?nyh D:ly phu L | l“ min L l It\ mm
0.150 0.155
0.160 0.165
0170 | 0,175 (6 2,0 1.6 . ; _
0,180 0,185
0,190 0.195
0,200 0.205
0.210 - 2.5 2,0 - - -
0.220 0.230
0,240 -
0,250 - 18
0.260 0,270 3,0 2.5 25 8.0 6,0
0,280 0,290
0,300 0.310
0,320 0,330
0,340 0,350
0.360 0,370 20 4,0 3.0 28 10 8.0
0.380 0.390
0,400 0,410
0.420 0.430
- 0.440
0,450 0,460
- 0,470 22 5.0 4,0 32 12 10
0,480 0.490
0,500 0510
0,520 0.530
0,550 0,540
- 0,560
0,580 -
0,600 0.615 22 6.0 5.0 32 16 i2
- 0.630
0.650 0.670
0,700 0,725
0.750 0,780
0.800 0.825
0,850 0.875 25 8,0 6,0 36 20 16
0,900 0.925
0,950 0.975
1,000 -
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4.11.2. Dao khoan rudt ga c6 duéi tru (loai ngdn) (bang 4.55)

Pham vi tmg dung:

- Dao khoan ¢6 dudng kinh < 12mm dugc dung 1rén cic mdy
thong thudng.

- Dao khoan c6 dudng kinh > 12mm dugc ding trén cdc may tu
doéng hang nang.




Bang 4.55. Dao khoan rugt g c6 duéi tru (loai ngdn),

kich thudc, mm

a L L,
025 175 4,1
030 20 6 A 52 28 PP 82 50
0,35 1.9 44
00 2 8 20 55 30 i 85 52
0.45 . 4.7
e 2,05 * 5
0.50 25 8 .0 S 88 55
2.15 49
5 s ' N
0.5 28 10 > 60 2 50 90 55 J
0,60 2,25 5.1
0.65 30 1o 23 52
] 53 95 60
o7 32 2 | 24 54
0.7: 25 55 _
080 2.6
‘ 35 15 | 265 | SEI RY
0.85 5.8
‘ 100 65
0.95 2.7 5.9
2K 6,0
L0 10 18
1,1 2.9
L_l A5 3.0 68 38 6.2
6.3 105 68
| 3%. 15 . 6.4 S
55 42 20 32 70 4 65
33
1.3 34 6.6
s 45 20 P ) 42 67
16 6.8 10 70
3.7 45 6.9
1.4 3.8 s 7,0
1.5 48 25 7
1.6 - 7.2
1.7 10 80 48 7.3 L1s 75
‘ 7.4
7.5 ]




Tiép bang 4.55

[~

L, d L I, d L 1,
76 (29
7.7 13.0 o
78 120 80 132 1o (85 115
7.9 133 00
8.0 35 1 160 100 ‘
8.1 13.7 20.3
8.2 13.8 20.4
83 125 85 14.0 20.6 200 120
8.4 143 20.7
8.5 14.4 20.8
.6 (43 20.9 ﬁ
8.7 14.6 21.0
8.8 14.7 160 (00 22
8.9 (4.8 215
; o)
g“l) 130 90 14.9 2 i g
X 21.8
3% 15,0 219
o 15.1 220
(;g '5,2 223
> 5.3 5%
?;‘(7) L34 %237)
9.8 135 95 L3S 228
9 15.6 520
\ 15.7 20
—or 158 AN
102 16.0 236
10.3 16.2 217
l ‘:t 1(3‘3 24 0
lg's 16,4 170 05 | 2401
10,7 16,6 24.6
10.8 16,8 248 | 200 | 120
v 16,9 25.0
0 17.0 25.3
> 7,1 256
0a 7.2 26,0
o 17.2 26,4
l 1-4 17.3 26’4
L I’S ]7.4 26‘6
106 145 90 175 26.6
L 1‘7 17.6 27:0
* 27.8
18,0 %g.g
2.1 8.4 28.1
12,3 18.8 28,3
(2.4 160 100 | 189 | 18s s | 286
12.5 19.0 28.8
12,7 \ 29.0
12,8 19.1
‘ 1.2 29,2
193 29.6
30.0




4.11.3. Dao khoan ruét ga cé duoi tru va phan lam viéc ngdn

Bang 4.56. Dao khoan ruét ga c6 duéi tru va phén
lam viéc ngdn, kich thudc, mm

L/
-1
.
d L [ d L ), d L L,
] 30 10 37 7.9 65 40
i1 3.8 50 25 8
1.15 35 [0 39 81
1.2 1.0 8.2
1,25 4,1 8.3 42
1.3 4.2 28 8.4
1.35 12 44 35 8.5
1.4 45 8.6
1.5 4.7 8.7
1.6 40 4.8 30 8,8 70
1.7 4.9 8.9
1.75 15 5 9 45
1.8 5.1 9.1
1,9 5.2 9.2
2 5.3 32 9.3
2.08 54 9.4
2,1 3.5 9.5
215 5.7
22 5.8 9.6
2.25 5.9 9,7
2.3 45 18 6 9.8 75
2.4 6.2 99
25 6.3 60 10
2.6 6.4 K 10.1
2.65 6.5 10,2 48
2.7 6,6 10,3
6.7 10.4
6.8 10,5
28 ' S 85
7 - 6.9 10,6
2;) 20 - 10,7
305 50 7. 10,8
33 - 7.2 10,9
: = 7.3 li
3,3 I 38 |
34 75 11,2
3.5 50 25 1.3
1.6 (1.4
11,5 100
7.6 11,7 50
7.7 65 40 1.8
7.8 12
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4.11.4. Dao khoan rugt ga co duéi tru (loqi dai)

Bang 4.57. Dao khoan ruét ga ¢6 duéi tru (logi dai),
kich thuoe, mm

=
Il B
- 1
d L L d L IL d L| l“ 1
2.0 52 (0.5
2.1 95 S0 53 145 10.7 180 120
22 55 : 11,0
2.3 100 55 5.8 (L5
24 " 185 (25
6.0 .
25 6.2 150 | 12,0 190 125
2.6 105 60 6.3 25
2.7 x 127 195 130
28 6.7 (3.0
2.9 I 65 6.8
10 v 70 155 105 13.2
o ' 13.5
- 7.2 200 30
315 73 13y | 200
3.2 - 14.0
13 115 70
3.4 14.3
7.5 14.5 200 140
— 7.7 (5.0
3(‘ 7.8 (60 s
B 120 75 8.0 15.3
37 8.2 15,5 (
3 ' 5. 215 140
3.8 g3 156
39 8.5 16.0
40 125 80 8.7 165 101 4¢3 | 20 145
42 130 85 8.8 16.5
4.5 135 9.0 170 (15 16.6
4.8 9.4 170 225 150
[
2&.) 140 90 03 175
20 9.7
. 5
o 175 it
10.0 19.6
17.6 10.3 20,0 245 165
50 | 235 | 1ss ’
, 18.5
18.6 240 160
L 19.0




4.11.5. Dao khoan ruét ga duéi tru xodn trdi dung cho cdc may

tudong

Bang 4.58. Dao khoan rugt ga dudi tru dung cho
cdac mady tu déng, kich thude, mm

L
J_ (.
R e m—
{
d L I d L Iy d L 1
(.1 42 7.4
12 43 75
(35 60 30 4.4 7.6 75 15
1.6 45 70 40 77
1.75 4.6 7.8
20 47 7.9
2.08 48 8.0
2. 49 8.1
2,15 5.0 8.2
2.2 | s1 | 8.3
2.25 5.2 8.4
23 65 3 [ s3] 8.5
24 5.4 8.6
2.5 55 8.7
2.6 5.6 8.8
2,65 5.7 8.9
27 5.4 9.0 .
1% 5.9 0.1 R0 50
29 6.0 | 9,2
30 6.2 9.3
315 6.3 9.4
3.2 6.4 74 a5 9,5
33 6.5 9.6
1.4 6.6 9.7
KR 70 40 6.7 9,8
3.6 6.8 9.9
3.7 6.9 10.0
38 70 | (0,1
3.9 71 (0,2
4.0 72 10.3
4.1 73 10,4
10.5
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Tiép bang 4.58

d L 1, d L I, d L I,
10.6 15.0 19.5
10,7 15,1 19.6 90 55
10.8 15,2 19.7 |
10.9 15.3 20,0
{10 15.4 20,3
1.2 15.5 20.4
1.3 15.6 20.6
1.4 15,7 20.7
(1.5 15.8 20.8
1.6 16,0 20.9
1.7 16.2 21.0
118 16.3 202
119 80 S0 16.4 21,5
12.0 16.5 20.6
12,1 16,6 217
(2.3 16.8 21.8
(2.4 17.9 219
12.5 17.0 22,0
12.6 (7.1 223
(2,7 (7.2 90 BN 22.6 100 60
(2.8 (7.3 22,7
12.9 17.4 2.8
13.0 17.5 22,9
13, 17.6 23.0
13.3 17,7 23.5
(3.5 17.9 23.6
13.7 18.0 23,7
13.8 18,3 24,0
14,0 RS 55 (8,4 24.1
143 18.5 243
f4.4 16.6 24.6
14.5 18.8 24.7
14,6 (8.9 24.8
14.7 (9.0 25,0
14.8 19.1

| 149 19.3

4.11.6. Dao khoan ruot ga duoi con (loai ngdn), (bang 4.59).

Bang 4.59. Dao khoan ruét ga duéi con (loai ngdn),
kich thuoe, mm

L

1 {
PSS

=
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Tiép bdng 4.59

Con Con
‘ . b mooc d L lo mooc

6.0 10,7

62 0.8 (50 70
6.3 10,9

6,4 135 55 11.0

6.5 11,2

6.6 1.3

6.7 1.4

6.8 11,5 155 75
6.9 1.6

7.0 11,7

7.1 118

7.2 119

7.3 12.0

7.4 12.1

7.5 2.3

7,6 . 2.4

7.7 140 60 12.5

7.8 (2,6 {60 80 1
79 12,7

8.0 12,8

8.1 12,9

8.2 13.0

8.3 13.2

8.4 13.3

8.5 ( 135

8.6 13,7

8,7 13.8

8.8 14,0 170 RS
89 143

9.0 (4.4

9.1 (4,5

9.2 145 65 14.6

03 14,7

9.4 14.8

9.5 14.9

9.6 15,0 175 90
9.7 (5,1

9.8 15,2

5.9 15.3

10,0 15.4

101 15.5

0.2 15,6

(0,3 150 70 15.7 2
10.4 (58 190 95
10.5 15.9

10.6 16.0
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Tiép bdng 4.59

Cén Con
d L by mooc d L Iy moac

16,2 226

16,3 22,7

16,4 22.8 210 115 2
16,5 190 95 229

16,6 230

16.8 23,5

16,9 23,6

17,0 23.7

17.1 24.0

17.2 24,1 240 120
17.3 243

17.4 24,6

17.5 24.7

17.6 248

17.7 195 100 25,0

179 25.3 245 125
18.0 25,6

18.3 26.0

18.4 26.1

18.5 26.4 250 130
16,6 26,6

188 26.9

18.9 2 27.0

19,0 27.6

19,1 27,7 255 135 3
19,2 278

19.3 200 105 279

19,5 28.0

19.6 28.1

19,7 28.3 260 140
20.0 28,6

20.3 28.8

204 29,0

20.6 292 265 145
20,7 29,6

20.8 205 110 30,0

20,9 30.5

21,0 30.7

21.2 30.8

21.5 31.0 270 150
21.6 31.3

21.7 31,4

21.8 3.5

21,9 31,6

22,0 32,0

223 210 1S 1.5 275 1S5
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Tiép bang 4.59

d L by [r?(?:c - d L Iy co
mooc
32.6 415
32,7 41,6 320 170
33,0 41.7
334 42,0
335 4272
336 42,5
33,7 427 325 175
34,0 430
34.4 310 160 433
345 435
34,6 44,0
35.0 434
352 44,5
33,5 44.6 4
35,6 14.7
35,7 44.8
35.8 45,0 330 180
359 45,1
36,0 45,5
36.5 3 45,6
36.6 45,7
36.8 46,0
370 46,2
373 46,4
37,5 315 165 26.5
37.6 470
38,0 47.5
38.5 48,0
38,6 48,6 335 185
38,7 48.7
38.9 49,0
39,0 495
39.2 196
39,5 457 370 190
30,6 50.0
397 320 170 51.0
39,8 52,0 375 195 5
40,0 53.0
40,5
41.0 :28 380 200
41.4 T
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4.11.7. Dao khoan ruot ga duoi con (loai trung binh),
(bang 4.60).

Bang 4.60. Dao khoan ruét ga duéi cén (loai trung binh),

kich thude, mm

I le
RS e
; e
d L L, Con‘ d L L Con
MOoC mooc
6.0 9.6 175 93
6.2 9.7
6.3 98
6.4 160 78 09
6.5 10.0
6.6 10.1 180 98
6.7 10,2
6,8 10.3
6.9 10,4
7.0 10,5
7.1 10,6
7.2 10,7
7.3 10,8
7.4 165 83 (0,9
7.5 1.0
7.6 112
77 (1.3
7.8 \ 1.4 185 103
7.9 11.5
8.0 117
8,1 1.8
8.2 11.9
8.3 12.0
8.4 170 88 12,1
8.5 12.3
8.6 2.4
8.7 12,5
8.8 12,7 190 108
8.9 12.8
9.0 129
9.1 13.0
9.2 175 93 [3.2
9.3 13.3 i
94 13,5
95 (3.7 195 113
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Tiép bdng 4.60

Con Coin
d L by [ mooc d L ly mooe
13.8 (95 113 19,2
14,0 19.3
4.3 (9.5 240 145
14,4 19.6
14.5 200 118 10.7
14,6 20.0
14.7 203
148 ! 20,4
14,9 20,6 245 150
15.0 20.7
15,1 20.8
15.2 ‘ , 20,9
153 205 123 2.0
15,4 212
15.5 21.5 5
15.6 21.6 250 155
15.7 21.7
15.8 21.8
(6.0 21,9
16.2 20
16.3 225 (30 223
(6.4 22.6
16.5 22.7
16.6 22.8 255 160
16.8 229
(6,9 23.0
17.0 23,5
17.1 236
17.2 23.7
17.3 5 24,0
17.4 230 [35 24,1
17.5 24.3 290 170
(7.6 24.6
17,7 24,7
17.9 248
18.0 25.0
18.3 25.3 295 175 3
18.4 25.6
(8.5 235 140 26.0
16.6 26.1
18.8 26.4 300 180
18.9 26,6
26.9
19.0 27.0
19.1 240 i45 27.6 305 (85
27.7
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Tiép bdng 4.60

Con Co

27 305 185 ;22

28,0 38,6 375 225
28.1 38,7

28.3 310 (90 389

28.6 39,0

28.8 39,2

29,0 39.5

292 39.6

29.6 39.7

30,0 320 200 3 39.8 380 230
30,5 400

307 40.5

30.8 41,0

31,0 414 4
3t3 415

314 41,6

315 325 205 417

31,6 42.0

32,0 422

32.5 424

32,6 42,5 385 235
327 4.7

33.0 43,0

i34 | 433

335 435

33,7 44,5

34,0 44.6 390 240
344 447

345 4 448

34.6 . 45,0

350 45,1

35.2 45.5

335 45,6

35.6 45.7 395 245
35,7 46.0

358 46.2

35.9 370 220 46,4

36,0 46,5

36,5 47,0

36.6 47.5

36.8 476

370 48,0 400 250
73 48,6

375 375 228 48.7

37.6 49.0

[o




Tiép bdng 4.60

- 1
d L L Con g L ly Con
mooc maoc
49.5 58.0
49.6 60,0
497 440 255 62.0 460 275
50.0 65,0
51,0 68,0
52,0 5 70,0
53,0 72,0 535 285 5
54.0 450 265 75.0
550 78.0
56,0 80.0
570
4.11.8. Dao khoan rugt ga duoi con (loai dai), (bang 4.61).
Bang 4.61. Dao khoan ruét ga duéi cén (loai dai), mm
Con Coén
d L lo mooc d L lo mooc
6.0 8.5
6.2 8.6 250 165
6.3 8.7
6.5 230 145 8.8
6.6 89
6,7 9.0
6,8 9.1
6,9 9,2 260 165
7.0 9.3
7.1 94
7.2 ( 9.5
7.3 9.6 \
7.4 9.7
7.5 9.8
7.6 250 165 99
7.7 10,0
7.8 10,1
7.9 10.2
8.0 10,3 260 175
8.1 104
8.2 10.5
8.3 10,6
8.4 10,7
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Tiép bdng 4.61

Con Con
d L ko mooc d L ko mooc
10,8 16.4
10,9 16.5
(1,0 16,6
11.2 16.8
113 260 175 16,9
11.4 17.0
(1,5 (7.1 290 195
11,7 (7.2
10.8 17.3
11.9 17.4
12,0 17.5
12.1 17.6
12,3 17,7
124 17.9
12,5 18.0
12,7 18.3
12.8 18.4
129 270 185 18.5
13.0 18.6
13.2 18.8
13.3 18,9 320 215
13.5 19.0
13,7 19.1
13.8 ] ! 19,2
14.0 193
14.3 19.5
14,4 19.6
14.5 19,7
14.6 20.0
14,7 20.3
148 280 195 204
149 20,6
(5.0 20,7
15.1 20.8
15.2 20.9 340 235
15.3 2t.0
154 212
15,5 21.5
15.6 21.6
15,7 21,7
158 218
16,0 290 105 2 21,9
16,2 22.0
16,3
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Tiép bdng 4.61

d L L Con‘ d L L, C(‘m.
nmooc¢ MO
223 26.1
22.6 26.4
22.7 26.6
228 340 235 2 26,9
nY 27.0 380 250
23,0 27.6
235 27.7
236 27.8
237 279
240 | 28.0 3
241 28,1
243 283
24.6 360 240 3 28.6
247 288 | 410 275
24.8 29.0
25,0 292
253 20.6
25.6
26,0 380 250 30.0

4.11.9. Dao khoan ruét ga cé dudi con tang cuomg, (bing 4.62)

Bang 4.62. Dao khoan ruét ga co duéi cén tang cudng, mm

|

d L L, Con mooe d L Iy Con mooc
2.0 R 360 | 210 ,
(2.5 205 Lo 38 40 | 225 4
13.0 39
13.5 210 HS 2 40 415 230
: jg 205 120 j;

s 370 33 43 4200 | 235

(9 265 (35 Y 25 | 240 5
20 270 | 150 15 430 | 245

21 275 155 3 6 430 | 245

22 280 160 47

23 285 165 38 435 250

27 335 185 S8

28 340 190 60 25 275

29 345 (95 3 02 6
30 350 | 200 65 3301 280

3 355 | 205
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4.11.10. Dao khoan duoi tru gdn mdnh hop kim cimg cé rdnh
nghiéng, (bang 4.63)

Bang 4.63. Dao khoan duéi tru gin mdnh hop kim cing
c6 ranh nghiéng, kich thuée, mm

L

[ B pad |

N SSe

L. L

d d, Loai dai | 1.oai ngan L d d Loai dai | Loai ngan L

25 23 64 6.1
2.6 2.4 6.5 6.2
2,65 2.5 6.6 6,3
27 2.5 6,7 6.4 100 60 6.5
28 2.6 6.8 6.5
2.9 2.7 4.5 6.9 6.6
3.0 238 1.0 6.7
3,45 3,0 7.1 6.8
32 3.0 65 40 7.2 6.9
33 Al 7.3 7.0
34 32 74 7.1
35 33 1.5 7.2 7.0
3.6 34 7.6 7.3
a7 3.5 7.7 7.4
38 3.6 7.8 1,5
39 3.7 7.9 7.6
4.0 38 5.0 8.0 7.7
4.1 39 8.1 78 130 &0
4.2 4,0 8,2 7.9
14 4.2 8.3 8.0
4,5 4.3 8.4 8.1
4.7 4.5 8.5 8.2 8.0
4.8 4.6 535 8.6 8.3
4.9 4,7 8.7 8.4
5,0 4.8 8.8 8.5
5.1 49 10D 60 8.9 8.6
5.2 5.0 9.0 8.7
53 5,1 9.1 8.8
54 52 9.2 8.9
5.8 5.3 9.3 9.0
5.7 5.5 6.0 94 9.1 9.0
58 5.6 9.5 9.2
59 5.7 9.6 93
6,0 5.8 9.7 9.4
6.2 5.9 98 9.5
6.3 6,0 99 9,6
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Tiép bdng 4.63

L L L
d d, Loai Loai L d d, Loai Loai L
diii ngin _ dai ngan
0.0 9.7 120 g0 9.0 103 10,0
10.1 9.8 ) 104 10.1 130 80 10,0
L 102 | 99 | MO p 80 1001 s 1 02

va bang 4.65 loai IT)

4.11.11. Dao khoan gan manh hop kim cirng, (bang 4.64 loat |

Bang 4.64. Loai I: Puéi try, kich thude, mm

I L N d L I,
7.9
50 8.0 90 53
5.1 75 40 83
5.2 8.4
5.3 Y
5.5 8.9
5.8 80 45 90 95 56
6.0 9.1
6.4 9.2
6.5 9.7
6.6 10.0
6.7 10,1
6.8 85 50 (0.4 (00 60
6.9 (0.5
7.0 10.6
741 10,8
72 T o 65
7.6 b7
7.7 90 33 1.8 115 70
78 12.0

Bang 4.65. Loai IT: Puéi c¢on, kich thudge, mm
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Tiép bang 4.65

d L 1, con d L 1 con
Dai | Ngan | Dai |Nuan| mooc Dai | Ngin | Diai | Npan | mooc
6 16.4
6.5 16,6 | 225 | 180 | 130 | 80
6,6 | 160 120 78 35 16,8
6.7 17
6,8 17,1 | 230 | 185 | 135 | 8%
6.9 1173 2
7.0 17,6
7.1 I8
7.2 183 | 235 | (90 | (40 | 90
7.5 18.6
76 | 165 | 125 | 83 | 40 188
7.7 E
7.8 19,1 2658 220 145 95
7.9 10.3
K 190.6
83 ) 20 3
84 [ 170 | 130 | 88 | 45 20.3
8.8 204 | 270 | 225 | 150 | 100
8.9 | 20,6
9.1 20.7
92 | 175 | 140 | 98 | 54 20,8
9.7 21 | 275 [ 225 | 155 | 100
0.0 71,6
(0,1 217 [ 275 | 225 | 155 | 100
104 | 180 | 140 | 98 | 55 218
10.5 I 21,9
10.6 22
10.8 223 (280 | 230 | 160 | 105
11 22,6
1171185 | 145 | (03 | 60 23 | 285 | 230 | 165 | 105
1.8 23,5 .
12,0 236
12,3 23.7
124205 | 165 | 110 | 63 24 1290 235 | 170 | 108
12.7 24.6
12.8 24,7
13.0 24 8
13.3 25
(3.5/210 | 170 | 115 | o8 2 253 1295 | 235 | 175 | 112
13,7 25.6
13,8 26
= 26 | 300 | 240 | 180 | 142
(4,3 27 [305 ] 145 [185 [ (12
145215 | 175 120 | 71 27.6
;14,7 278 [ 335 | 269 | 185 | 112
14,8 279
4
15 28 .
150|220 | 180 | 125 | 76 28,3 | 340 | 265 190 | 118
15.3 29
156 | 225 | 180 | 130 | 80 292 | 345 | 265 | 195 | 118
46 195 ) 180 | 130 | 80 29,6
| 16,3 l ) 30 [350 [ 270 | 200 | 122
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4.11.12. Dao khoan c6 chiéu dai lon, (bing 4.66)

Bang 4.66. Dao khoan c6 chiéu dai lon

2

Logi duo: dao khoan ruot ga dai duoi try. |
Pham viimg ding HE hoan 18 saw hoac 16 cdach xa ma ddu cia chi tict. Khi khoan ¢
ding bac dan hudng.
Kot ean Kich thude (mm)
. d L
4 +6 200: 250; 300: 400; 500
! |
o X : o B :
NSNS 11 6.5+ 10 | 250; 300; 400; 500
|
Ché han
10,5 12 300: 400: 500
Loai dao: dao khoan rudt gi dai duoi con.
Pheon viting dung: DE Koan 18 sau hoac 16 edch xa mat daw coa chi tict. Khi khoan ¢é !
dang bac dan huding.
L | Con
d — :
L, Mmoo
01 300 300 500 600
15.q] D34S 334574345 S35 |
S8 350 450 sso 650
1| 2705 3T 4TS TSNS |2
- —n
2271 400 500 600 700
s 302740275027 602 3
33 3
400 300 600 700
ak|l 277737774977 577 4
i 450 600 750
185 3277477627 4
- e ___.__; —— -
T 500 650 800 |
L s 3445 4945 645 S
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4.11.13. Cac loai dao khoan khdc, (bang 4.67)
Bang 4.67. Cac loai dao khoan khac

M.oal ddetor: dao Khoan ha ludn.

| Pham vi une dimg Khoan 16 ¢o dudng Kinh v chidu divn khdce phau khi khonu 6 dao
| Khoun ruot g, dong thai de Khoan vad licu sieu ciimg.

—

Kot cau

Kich thuée (mm)

Duong kinb d (nim)

1 vai dao- dao khoan | bap o ohdp

P ham i wng dung: BE khoan lo co (1ernu kil v chicu dai khie nha khi kKhang ¢o dao
khoan tuon gi ddng thoy d¢ Khoan v lien siéu cung.

v
o

I’Iu_un Y] ung (lemg. l\hom lu

hLu e l(nn dang G,

l\l(.h lhmk (mm)

A
' N

i Lot das dao Khoan dedi cun__rj@_h_lh_;_i_ug

[ R S
V Pham v 1 di (/uu" khn:m lo en vat heén deova vt

K&t e

_g.__._

Imu Ld( Io i dang Lim, |

I\ld\ therée (mm) '

—_— ol Sl P -

{)U'O']lg kmh d (mnn

b -25

Lmu zlun “dao khoan d: ll\L Neng.

Ketcau

l’/mm yoomgdung de Mioun Io sdu co (In(mu kmll nho

Kich thude tmm)
Duon" kinh d (mmy

—_———




Logi duo: dao khoan dang xéng lap ghép.

Tiép bang 4.67

Pham vi ting dung: d¢ khoan 18 sau ¢6 duimg kinh nho.

K&t cin -

Kich thude (mm)

Buong kinh d (mm)

— G

Louai dauo: dao hhoan dang mai

Pham vi img dung: DE Khoan 16 siu ¢ dudmg Kinh 16n

Kich thude (mm)

K&t cau

Duang kinh d Gnm)

i

2+25

Loat dao: dao Khoan vong mai

Phaot vi ting dung: dé Khoan 16 vong (dé lai 181 cia phon)

Kich thuoe (mm)

Két cau

Puong kinh d (mm)

P — '1

> 60

Loai duo: dao khoan rudt gi ¢ chuor 4 canh.

Pham vi img dung: A€ khoan 1ay.

K¢t ciu -

Kich thudc (nim)

4.12. DAO KHOET

9.5 + 40

Dao khoét [4 dung cu dung dé gia cong 16 sau khi khoan hoic gia
cong mat diau. Khi khoét ¢6 hai chuyén dong sau day:

- Chuyén dong quay tron do dao khoét hodc chi tiét thue hi¢n.

- Chuyén dong tinh tién thudng do dao khoét thuc hién.

Hinh 4.4 ta cdc phin vic cic géc cua dao khodt.
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Phan lam vige Pubi

——n

Phén truc Ngong
Phéan cét
Gdc trude
i Gtic/szic
g ’
o=} X
\ \

Goccdt ' Gér sau

Ludi c3t
Luée sau
Mat sau
Mal truce

Ranh M3t sau

Lbi

Lung rg;)g

Hinh 4.4. Két céu va cde géc ctia dao khoét.

Khi chon dao khoét can chii y dén cic y€u 16 sau day:

[. Loai dao khoét phu thuae vao dac tinh gia cong, vi tri cua 16 gia
cong, vt licu pia cong va dang san xuit.

Trong san xudt hang khoi nén chon dao khoét chuyén dang hoac
dao khoét bac dé gia cong cac bé mat trong mot bude (khong phai thay
dao). Con trong san xuat hang loat nho va don chiéc nén chon dao khoét
van niang ¢é kha nang diéu chinh hoidc dao khoét ¢6 lap cdc manh thép
€i6 hoidc hgp kim ciing thay thé.

2. Kich thude cia dao khoét phu thudc vao duong kinh vi chiéu

dai coa 16 gia cong, vat lieu gia cong vi do chinh xdc yéu cau.

3. Phuong phdp kep chiit dao khoét phu thude vao ket ¢iu va chiéu
dai cta nd, dong thoi cling phu thuoc vio mdy ma trén dé thye hién qui
trinh cat bang dao khodét.

4. Vat licu dao khodt phu thude vao vat licu gia cong va ché do cat.
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4.12.1. Dao khoét chuoi lien va lap ghép, (bang 4.68)

Bang 4.68. Dao khoét chuéi lién va ldip ghép

Logi dao: dao Khodt rudt giv dudi tru d¢ gia cong 16 théng sudt,

Pham vi g dyng: D& gia cong 16 thong sudt sau khi khoan.

Két ciu

Kich thudc (mm)

Duing kinh d (mn)

S

d<10

Logi dao: dao khoét rudt gi duoi tru dé gia cong 16 khong théng sudl.

Pham vi gmg dunge: DS gla cong 16 khong thong sudt sau khi khoan.

Két cau

Kich thuée (mnn)

Butmg kinh d (mm)

LN “\‘43=| d<10
Logl dac: dao Khodt rudt ga duéi con dé gia cong 16 thong suot.
Pham vi tmg ding. BE gia cong 16 thong sudt trude khi doa,
. Ngiin | Diti Con !
Kétcdu D L. | 1. .[ 1 m()UCJ
10 130 [ 38 | 160 7 7% [
It 140 58 160 78 |
12 150 68 170 88« |
13 150 63 170 88
14 150 68 170 88 t
15 150 68 180 98 1
16 . 170 75 200 105 2
17 170 75 200 105 2
L IR 7 180 ¢« &S 240 LIS 2
! i 19 | 190 ; 95 | 210 | 115 2
ij . | 201 (90 | 95 | 210 | 115 2
SISO —= (2 w0 | es | 220 125 ] 2
Tb A — 22 1 200 105 220 125 2
con mooe 23 | 200 | 105 | 230 | 135 2
24 | 230 1o 1 250 130 3
25 230 Lo 260 140 3
26, 240 120 | 260 140 3
27 | 240 120 | 260 140 3
28 | 2580 130 | 270 150 3
30 | 250 130 | 2R0 160 3
) 32 250 130 290 170 3
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Tiep bang 4.68

Low dao: dao khoct duodi con d€ gia edng 16 khong thong sudl.

Pham viing dung: A6 gia cong 1S khong thong sudt.

KéEL cau

Kich thudc (mm)

Xem dao khoét ruot ga dudi con
:%iiiigiiiiigiﬂiii = —=

1 (K¢t ciu 3)

Logi dacr: dao khott chuos lién v lap ghép co gan manh hgp kim cing.

Phem viting dung: 46 gia cong 16 sau khi khoan.

: Lowi {
K&t ciu Ngan bili - Con
i D - mooc
L I L |
14 | 160 | 68 | 190 | 88 p)
15 | 160 | 68 | 200 | 98 2
(6 | 170 | 75 | 200 | 108 2
17 | 170 | 75 | 200 | 105 2
18 | 180 | 85 | 210 1 115 2
19 | 210 | 95 | 230 | 115 3
20007 2100 95 | 230 | 113 3
AL 201 95 | 240 | 125 3
22 | 220 | 105 | 240 | 125 7 3
23 230 | 105 | 250 | 130 % 3
L 24 | 230 | (10 | 250 | 135 3
l 25 | 230 | (10 | 260 | 130 3
26| 240 | 120 U 260 | 140 3
27 | 230 | 120 | 260 | 140 3
28 1 270 | 130 | 290 | 150 4
bso 1270 | 130 | 300 o160 | 4
200270 | 130 | 310§ (70 4
34| 280 1 140 | 320 | (8O 4
3! 280 | 140 | 330 | 190 ¢ 4
36 | 280 | (40 | 340 | 100 4
38 | 290 | tS0 | 350 | 210 4
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Tiép bang 4.68

Logi dao: dao hhogt chuoi lidn valap phép ¢6 gin manh hap kim cing,

Pham vi g duing: D8 g cong 1 suu khi kKhoan.

o Loai I, kich thude, mm
K&t can ) i a b T
B 37 10 3 |3 6
35 45 16 5 7
36 45 {6 S 7
38 45 L6 5 7
) 40 45 16 5 7
Loai IT ¢tap ghép) 42 45 19 5 7
So rang 7= 4. do ¢on 1:30 44 50 19 6 R.S
45 S0 19 6 8.5
(o i gl ap ghap! 46 SO ] L) 6 X. ;
- & -y EREN e .
ip—— /f\ 52 55 22 7 9.5
. N 55 S5 22 7 9.5
1 15%:|v_— = U {(I\Qgr 38 60 27 8 10,5
e R L&\ v 60 60 27 8 10.5
R e B N 62 60 27 R 10.5
~te - 65 60 27 8 10,5
68 60 27 8 10,5
70 60 27 .S 10,5
72 65 32 10 12
75 65 32 10 12
78 63 32 10 12
B ) ) 80 68 32 10 12
| Loui dao: duo khoét rang chap. ]
Pham vitng dung: dé pia cong sau Khi dice hoac siu Khi khoun,
Kot oi Kich (thude, mm
cteau D L d b C
40 +5 16 N 7
12 45 16 5 7
44 50 19 6 8.5
45 50 19 6 8.5
46 50 19 6 8.5
47 S0 19 6 8.5
4% 50 10 6 85
50 55 22 7 9,5
52 55 22 7 9.5
55 35 22 7 9.5
58 60 27 8 10.5
60 60 27 8 10.5
62 60 27 8 10.5
65 60 27 8 1.5
68 60 27 8 10,5
70 60 27 8 10,5
Y ) 65 32 Lo 12
75 65 32 Lo 12
78 65 32 10 12
80 65 32 10 12
82 65 32 10 12




Tiép bang 4.68

Logi dao: dao khodt rang chip (ticp)

Pham vi ting dung: & gia cong 18 sau khi diic hode sau khi khoan,

K&t civu. kich thude, mm D L d b t
85 70 40 (2 13
88 770 40 12 13
9() 70 40 12 (3
Xem trang 123 92 70 40 12 13
95 70 40 12 13
98 70 40 12 13
(G0 70 40 2 13

| Logi dav: dao khoét ring chip diéu chinh

Pham vi g dung: d¢_ gin cong 18 sau khi dic hodc sau khi khoan.

K¢t cau D r _J L
60 - 70 28 42
70 - 80 32 53
80 - 90 38 55
90 - 100 42 53
10D - 125 50 57
125-175 60 59

4.12.2. Dao khoét dai, (bang 4.69)

Bang 4.69. Dao khoét dai

Lot dao: dao Kot dai rudt pd

Pham viung dung khod 10 sdw hoae 14 nam xa nml dau cua chi et

K& ciau

a | L.

Con mooc

b L

i
-

12-15 275 - 575
16-22 325-625
24-32 375-675

Lowr dao duo Xhoct dii «um manh hop him urm.

Pham viimg duuu d¢ 16 sau hodae 16 nam xa mit diu caa chi tiet.

K&t cau d [ L Con moog
1 ' L 22-25 | 325-623 2
. Zallh | . E 26-32 | 375-675 3
— B 3530 | 375-675 1




4.12.3. Dao khoét doa dang bkoc, (bang 4.70)
Bang 4.70. Dao khoét doa dang bloc

Loui duo: bloc khoét doa hai ludi.

Pham viting dong: d& ién tinh vitbidn tinh 16.

K&t ciau Kich thude (mm)

D =50+ 260

Lodi dao: bloc khoét doa bon Lrdi.

Pham vi img dung: &€ tién tinh vi bin tinh 16 nang sudt cao hon doa hai luii.

K&t ciu Kich thudc (mm)
d 240
Loai dao: dloc kKhoét dou rang chap.
Pham vi g duny: dé ticn bdn tinh 16 thong sudt.
Keét ¢itu Kich thuGe (mm)
SE——
e YIS
d >75
T -
L>=1-7
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4.12.4. Dao khoét doa con va dao khoét phu mat, (bing 4.71)

Bang 4.71. Dao khoét cén va dao khoét phu mit

Fodai dao. dao khoc¢t con duoi tru.

Pham vitmg ding: dé viitmdép hoic khoét mid hén

Két eiu

Kich thuée (mm)

d=8+ 28§
o = 60: 90 vi 1207

Loai duo dao khoét con dudi con.

Pham vi g dung: d& vit mép hodc khodl miyt bén

Két ¢an

Kich thnrde (mm)

d=15;22:32
a =90 vi 120"

Loyl duo- dao khoét phit mat duoi try.

Pligam vi tmg dung: d€ khoét mit try v mat diu khi lap bulong.

Két can

I

Kich thude (mm)

D=1+17
d=22+1]

Lout doo: dao Khoét pha ms dudi con.

Phum vi g dung: ¢¢ khodt mat tru v mit dau khi lip buléng.

K¢t ciu

Kich thude (mm)

B — =

D=6+17
d=35=+11
Con maoc N" | - N"2

Lodi duc: dao khodt pha mit ¢o chudi thay doi.

Pham vi tng dung: & khodt mit try va mat dau khi Jap bulong.

K&t cau

Kich thude (mmy

D=10-+60
d=8+32
Con mooc N° 1 - N4
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Tiép bang 4.71

Loai dao: dao khoét phi mae 6 chuoi quay.

Pham vi tig dung: 0¢ khodr mat try vit mat ddu khi (ap bulong.

K&t citu Kich thude (mm)

N D=1+ 35
e d=5=+ 14
Con mooe N1 -N"3

Laai deo: duo kKhodt phi mat ¢é chudi quay dan huing

Pham veing dung: d¢ khodt mdt tru v mac ddu khi lap hulong.

K&t cau Kich thuée (mm)

Lon moce D=3K=+60

/

Ir = ] _ d=12+20 g
@ = | Com mooe NU3 - NY 4 |

4.13. DAO DOA , (bang 4.71)

Dao doa la dung cu duge dung d¢ gia cong lan cudi nhim nang
cao do chinh xdc va do bong be mat. Khi doa can ¢6 hai chuyén dong sau
day:

- Chuyén dong quay do dao hodc chi ti¢t thuce hién.

- Chuyén ddng tinh tién cling do dao hodc chi tiét thue hién.

Hinh 4.5 1a Két ¢du vi cide goce cua dao doa.

Khi chon dao doa can chi y dén nhirg yéu to sau day:

I. Loai dao doa phu thuoc vio dac tinh gia cong. dac tinh cua 16
(16 thong sudt, Id Khong thong sudt, 10 gian doan v...v), vi tri coa 10 gia
cong, vat licu gia cong va dang sin xuat.

Vi du. khi doa tay nén chon dao doa ¢é phan vuong & chuoi dé ga
tay quay, khi doa 16 gidin doan (c6 ranh then) nén ding dao doa ¢6 rinh
x0an vit.

Trong san xuat hiing khoi nén chon dao doa ¢6 do citng vimg cao
v dao doa chuyén dung. Trong sin xuat hiing loat ¢in chon dao doa di¢u
chinh, dao doa ring chap va cic dao doa van nang.



Phan fam wiéc ngéng  Chudr dao

Phan cit { Sy -
\ o
Phan hiéu chinh 3 5
Goc ¢on cua "Z,‘ ~. Phan V(fon_t)
phan cat —,—! , (7~ >
Goc nghiéng &7 Z =
cua phaneat — T\\Q;\" :
Coén —
ddn ong Phan tru
Mal hat fiing

L6 ¢t sau

Mal sau
Ludt 23t ehinh

Mat trifoc

2 .

Buoc goc

Plian cat

- .(_;O_C_ Sau

Goc ¢dl
—_—
xl Goc sdc

— T ]
) 2 /"\/-]-

T VAN

Goe sjc/ -~V Goe ¢t

Hinh 4.5. Két cdu va cde goc ctia dao doa.

2. Kich thude cia dao doa phy thude vio dudng kinh va chiéu dai

cua 16 gia cong va do chinh xic yéu ciu,

3. Phuong phdp k¢p dao doa phu thude vao két cau cua dao, chiéu

dai 16 gia cong, loai mdy va trang thai coa mdy.

4. Vat liéu dao doa phu thuoc cha y&u vao vat liéu gia cong. Khi
gia cong v liéu cimg nén chon dao doa gan manh hop kim cing.
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Hinh 4.6 1 cdc dao doa xodn phai va xoén trai.

Goc nghiéng cua ranh xodn

Hinh 4.6. Dao doa xodn phai a) va dao doa xoén trdi b).

B
1
——

4.13.1. Dao doa tay duéi tru (bang 4.72).

Bang 4.72. Dao doa tay duéi tru

Loai duo: dao doa tay dudi try.
Pham vi ime dung: dé doa 16 bang tay.
Két citu Kich thude (mm)
d 1 ¢ 1 a d L | a
3 ]O 10 24 R 200 {05 18
35 80 H) 2.7 23 220 N 18
4 90 45 3 24 220 S 1%
4.5 9 45 34 25 220 VIS 20
5 100 50 3.8 26 240 125 20
6 LOO 30 49 27 240 125 22
7 o 55 S5 28 240 128 22
] 10 35 6.2 30 260 140 4
9 120 60 7 32 260 140 24
10 120 60 8
H 140 75 9 RE 300 140 26
12 140 75 9 35 300 155 29
13 140 75 ¢ 36 300 155 29
14 160 85 bl 38 300 155 29
15 160 RS {2 10 320 170 2
L6 160 85 12 42 320 170 32
t7 180 95 13 14 360 190 35
18 180 95 14.5 45 360 190 35
19 180 95 [4.5 46 360 190 35
20 200 105 16 48 360 190 39
i 200 105 16 50 360 190 39
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Tiép bang 4.72

Logi dao: dao doa tay duot tru rdnh xoin.

Pham vi timg dung: d¢ doa 16 gidn doan bing tay.

Keét eau

Kich thude (mm)_

d=8+=50
1 =60+ 190
L =110+ 370

Loui doo: dao doa lay duéi tru bar dau.

Pham vi tmg dung: ¢ doa 16 &hi Lip true (16 dong cho lap ghép vdi true).

K&t ¢cau

Kich thudge (mm)

D L l a D L l a
6 | 100 {35 597 | 25 [220] 90 | 24.97
7 6,97 26 N5 ¢
100 2597
¥ 797 1 (27) 26.97
9 : 897 28 27.97
125 '
10 997 1 30 2997
31,97
I 1097 | *2 270/ 110 o
12 (1,97 | 33 e
140 | 60 1207
13 2 14 31.07
t4 13.97 | 35 34.97
{5 1497 | 36 |300]125) 35,97
160 | 70
L6 1597 | 38 3797
17 40 3997
16.97 335|140
(8 1797 | 42 4197
180 | 75
19 18,97
/ (
20 007 14 13,97
45 44,97
21 20,97
200 | 85 46 4597
22 2197 370|150
a8 47.97
23 22,97 ,
220 | 90 20 49.97
24 2397
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4.13.2. Dao doa mdy duéi tru (bang 4.73)

Bang 4.73. Dao doa mdy dudi tru

Loyi dao: dao doa kich thude nho ¢6 dudi tru 1dn.

Phasi vi 1oig dung: d¢ doa Io (ry ¢6 dudng kinh < fmm.

Két ciu Kich thudc (mm)
D )
Diy | Day L z
‘_c«hfnh phu
010 -
011
0.12 '8 3
D.:(‘.ﬂ;\: Kty D < QA mm 0‘ t4
= 0.16
0.18 20 N
0.20 -
0.22 " )
0.25 o ¢
Duonq kil D 2015 mm AA 0.28 ' ]
032
@ @ 0.36 25 8
0.40
0.45
0.50 9
0.55 - 0,28
0.60 0.65 12
0.70 -
0.80 0,75
0.90 0.85 32 16
L0 | 095 | L
Logt duo: dao doa mdy hién kKhoi. ]
Pham vi imyg dung: 3¢ doa 16 try
Két el
j _I Lo I co auos tru J N
\raQ —— N ——— {I%
S—— . -
l — L
L
Kich thude (mm)
- Loai ]
8] ; L ] I d 1 d
Ngan D : :
3 45 65 12 22 3 23
35 50 75 14 22 35 3
4 S0 75 14 22 4 15
4.5 50 80 16 22 45 4
5 55 &5 16 22 S 4
6 55 Os 18 25 6 5
7 55 95 18 25 7 55
8 60 100 20 25 8 6.5
L9 60 100) 20 30 9 L 7
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Tiép bang 4.73

Loal dao: dao doa may lién khei.

Phani viaimg dung: 0 doa 16 vy

K¢t cau

Loar ll cé dumi con

e e

Con moée

~4

. ]

L L
Kich thude (mm)
Loai 11
; -
L .
D - { d Con mooe
Ngin D
' o
10 105 140 22 8 |
11 105 140 22 8 1
12 115 , {50 25 9 ]
13 115 150 25 10 |
14 125 16{) 25 {0 l
15 125 160 25 1 1
16 135 170 25 12 2
17 135 170 25 13 2
1% 140 175 28 14 2
19 130 190 28 15 2
20 140 100 28 16 2
21 140 190 28 17 2
22 150 200 28 17 2
23 150 200 28 17 2
24 178 220 28 19 3
25 (75 225 30 20 3
26 185 230 30 20 3
27 188 230 30 21 3
2% 190 240 30 22 3
30 190 240 30 23 3
32 190 240) 30 23 3
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Tiép bang 4.73

Loai duo: dao doa mdy,

Pham vi ting ding. d¢ doa 16 1y,

K&t cau

Kich thude {mm)

Loa s I (1Ap gheo)

D6 cén 1 30

Ghi ehi: .

- Gia cong vilt licu gion (¢ = 5",

- G cong vat licu déo (p = 15",

RSO s /[
f R
1 |
, "R D/
|,|\"\J\ _J
\ Ay

Loaj 11

D 1. l d b, t
25 | 40 | 30 | 13 4 6
26 10 30 13 4 6
28 1 40 | 30 13 4 6
0 | 40 | 30 13 k| 6
32 | 40 | 30 13 3 6
340 40 | 30 (3 4 6
35 | 45 | 30 16 5 7
36 | 45 | 30 16 5 ,
38 | 45 | 30 (6 5 7
4 | 45 | 30 (6 5 7
32 | 45 | 30 19 6 8.5
44 | 45 | 20 19 6 8.5
45 | 50 | 30 19 6 8.5
16 | 50 1 30 19 6 8.3
48 | 50 | 30 19 6 8.5
50 | 50 | 30 | 22 7 9.5
52 | 50 | 30 | 2 7 9.5
55 ;50 | 30 | 22 7 9.5
S8 55 | 32 27 8 10,3
60 | 55 | 32 | 27 8 1105
62 | 55 32 | 27 8 | 105
65 | 55 2 ] 27 g8 | 105
68 | 60 | 32 | 27 8 | 105
70 | 60 | 32 | 27 8 | 105
7200 60 | 32 | 32 10 12
75 | 60 | 32 | 32 10 12
78 | 65 | 32 | 32 10 12
80 | 65 | 32 | 32 10 12
_ I




Tiép bang 4.73.

| Loai dao: dao doa rang chip dudi con
Pham vitmge dung: dé doa )b tru
q Ket ciw
- (
Cbn mooc
(N
L
I } Kich thuse mm)
D L | = d~ Con mooe
s 15
26 | 230 3
! 27 28
C TR ) |
L 230 3
: 32 16
| 34 250 32 ;: 3
275 % ]
35 250 ! 3
275 4
36 250 | I
275 I S
7 250 3
275 38 4
38 ] 250 22 3
275 L 4
40 250 3
275 4
Loai dao: dao doa rang chip Hip ghép. ~
Pham vi g dune: @& doa 16 try
Két cau

Pdcon 1 30




Tiép bdng 4.73.

Kich thude (mm)

d

Ngin

Dai

10
42
14

16

45

30

70

40 N

45
46
17

1Y

50

30

80

45 6

8.5

48
50
52
55

19

A0

30

80

45 6

RS

58
60
62
68

38}
28]

55

50

50 7

9.5

68
70
72
75

27

G0

90

§5 8

10.5

78
80
82
85
88
90

95

60 10

92
95
98
100

40

70

36

95

60 12

Loai dao: daa doa lap ghép diu chinh,

Pham viimg dung: d¢ doa cdc 16 reu «en chi 1i¢t dang hop.

K&t cau

Kich thude (mm)

D d

60-70 28
70 - 80 32
80 -90 38
90 - 100 42
100 - 125 50
125 - 175 60

50
55
63
63
65
69

35




Tiép bang 4.73.

Lodi dao: dso doa ¢6 rang lap ghép bing vit

Pham vi img dung: d¢ doa cic 16 (hong suét.

K¢t eau

Kich thudc (mm)

D =50+ [50

Loai dao: dao doa dinh hudng ¢é duol con,

Pham vi ing dung.: d¢ doa 16 ¢6 dd ddng tam cao.

K&t ciau

Kich thude {mm)

D d Con mooc

G- 15 | 250 - 550
16-22 | 300 - 600

24-32 | 350 - 650

19

Lol duo. dao toa may dan hdn duor con,

Pham vinime dung: && doa 16 ¢6 dd chinh xic cao.

Két cau

Kich thudce (nim)

D=10=32
Conmooc N'1 =3

Lodi dao: dao doa rang xvidn.

Phant vi ting dung.: d¢ doa 16 diing cho dinl tdn trén

cac vat licu tam.

K&t cau

Kich thudce (mm)

D=8+ 38




Tiep bang 4.73.

1 . 7 - . P
{ Lodi duo: dao doa gan manh hop kim cing.

{ Pham viang dung: d¢ doa 16 tru .

Kétcau

Loar/
Dang A - dao doa co ih < 8 mm

~{=1 \
Ve — ] =75’
F_b_"[ L } e~ [u T i
Dang 8 - dac doa c6 b 2 8 mm
i__r__,
Q s - e — g = — | ® 4%'\
| e ! T
7 - , L, —
B Kich thude (mm)
P 3 Loai [
D iy low d d, I
6 95 L6 5 25
7 95 7 5.5 25
R 100 18 8 6.5 25
9 100 9 7 30
Loqai duo: dao doa miy gan manh hUb Kim cing. 3

Pham viwne diung: dé doa 16 ru .

_ ) Kétciu |
Lo !t
Cén mode .
8 o
Gocy =45
- Kich thude (mm) B .
i Con , Con
D L II\‘III (I ]“__0_0C / D L II\IN‘ d InOUL\
: !
S ot S N I O N YT YOS S5 SO I A I S
o8 8 b 5 bosgg |22 | 17| 2 6
(21150 | 18 | 9 | SR R Byl B 7 = p
30150 | 18 | 10 ! 4 ; oy 2 )
L 24 1 220 | 2 19 3 6
I reo s o b s s | 22 20| 32 | 6
3170 7 18 ) T 2 4 56 1 330 | 2% |20 |3 6
16 | 170 | 22 |12 | 2 | 6 b 30| 53 | s | 3 3 a
17| 170 %;} 13 % 6 58 i;t() 5(\ 22 ? 6
33 et s | e f30 | 24| 20 | 23] 3 6
= y ¢ )
20190 2 le | 2 e e 3 6




Tiép bdng 4.73.

| Loai duo: dao doa mdy gdn manh hgp kim cing.

Pham viving dung: dé doa 1o (ry .

K&( ¢au

Loar !

ro—

"

O —+
i
i
|

b
—
g

Goc ¢ =45

Kich thude (mm)

.l Loai [TI

| D d L L My, I, t /
34 13 40 35 2 4 6 6
is 16 45 a5 2.5 5 7 8
36 16 45 35 25 5 7 8
3R 16 43 a5 25 5 7 8
40 16 45 35 25 5 7 8
32 19 50 is 3 6 8.5 10
44 19 50 35 3 6 8.5 10
35 19 S0 35 3 6 8.5 10
46 19 i 30 35 3 6 8.5 10
48 19 50 35 ! 3 O %.5 10
50 22 . S5 Rh 3 7 9,5 10

: i

Low dao: dao doa mdy gan minh hop kim cdng.

Phaniyiimg dung: d¢ doa 16 tru

K¢t cau
/ ~ -—f
t‘:‘ Al
[t 1 Al
S WESY
5.1 = ! ‘: )
~ "t - H
_ - .‘.‘:.'-[,’: -
_.—.._F_”_n“,
L
R Kich thude (mm)
D L | d h| t . Z:mn
|52 SO 30 22 7 98 6




Tiép bang 4.73.

~Kich thude (mm)

_ Lout 111 .
D L I d b, 1 7o
RN S50 30 22 7 9.5 6
S8 55 RR) 27 8 10.5 6
60 55 32 27 8 10.5 6
62 S5 32 27 8 10.5 6
65 55 32 27 8 10.5 6
68 60 32 27 8 10.5 6
70 60 32 27 8 10.5 6
72 60 32 32 10 12 6
75 60 32 2 10 12 6
78 65 13 32 10 12 6
R0) 65 32 32 10 12 6
82 65 2 32 10 12 6
8S 65 32 a2 12 13 8
3] 63 32 a2 12 13 &
90 65 32 32 12 13 b
92 70 36 36 12 13 R
95 70 36 'r 36 12 13 . 8
9% 70 36 | 36 12 13 ; &
100 70 36 ! 36 2 13 | 8
- —1 e—
4.13.3. Dao doa tiy dong, (bang 4.74)
Bang 4.74. dao doa tuy déng
Logi dao- dao doa Lty dong kKhong thay déi Kich thue
Pham vi img dyng: d8 doa 16 Khi gia cong biing true pd cing.
K¢t ciu . —[ Kich thude (on1)
] — D> 16
L | |
Lowt duo: dao doa tuy dong thay ddi Kich thude.
Pham vi g dung: & doa 16 khi gia cong bang true gi ciing.
K¢ét can ) Kich thudge (mm)
S
N T D =25+ 50
) %®
—— el o




Tiep bang 4.74.

Lodr dao dao doa iy dong diea clunh,

Phanecrimg dureg . dE doaclo Khe giccong bang Lo Laeuny. 4I
o ) Ketcat S i ) ~ Kich -ll-\ir{mv‘_l(n@):_ ]
B T BT
SR | A |
T R D =40 + 50 :
| L | |
i :---‘-74—[--‘: --F!.i ot
b e LT b |
S.13.4. Dao doa con, (biang 4.75 vt £.75).
Bang 4.75. Dao doa c¢on
| Fogtdue daodoacon. T
i Pham i dore de vaccony o Ligp el orn ,
L ot cat S
.
| T 'l -
P —l ST __5] . ’
- s _)-
| -
i : S .
i o . o Kivh oo dramy S
; D 1 { ; a D 1. ! l il
06 w0 w3 o o s Ty
(X S A S A Y 07 L 240 203 Y
! 1 27 a0 T Then T 12
R Pt o0 3 27 290 250 12
S ST T - In s T el e
s o 027 SN 5 ) 1S ]
: A ON 15 Al g I 270 ARN ! I .
' SN 63 " 263 320 IS
RN s g AR R 0 | 22
L Lo 7 TR O T < Y AR
\ 3 Y 63 43¢ i 295 235 248
. oo ) oS 43 203 115 24
e T s s 5.3 W as s [
‘ b4 200 1 8.8 I 41s 345 32
8 R ST 7 T T 3600 h 275 1T 00
| s L e 7 L 40 toass | g
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Tiép bang 4.75.

Loai dao: dao doa 16 ¢on mooc.

Pham vi g ding: d& gia cong 16 con mooc.

Két cau

o
/
__ Kich thude (mm)
Con mooc 0 | 2 3 4 \] 6
D 9.045 12,065 17,781 23826 31,269 44401 65.350
L 95 | 100 125 150 180 230 310
a {62 8 i 16 (8 o260 ] 38
Logi dao: dao doa 16 con he mél.
Pham viting dimg dé gia cong 15 ¢on hé mét.
o K&t cau L
Kich thude (mm)
Con he mét N"4 N‘6 N"80 N“100 N*120 NU140
D 4 6 R0 100 120 140
L 50 65 340 385 425 465
i 3 3.8 4.4 5.5 6.8 7.6
Loai duo: dao doa 3d ¢6 dd con 1:30.
Pham vi g ding: 8¢ gia cong 16 ¢6 4o con 1:30.
K¢t cau
- —— L ———-I——o—
{ )
e )
. Kich thude (mm)
D 13 L6 19 22 27 32 40 S0
L 120 130 150 170 i8S 200 225 243
a 9 11 12 {i] 18 18 2 26
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Bang 4.76. Duo doa 16 dé cdt ren con, kich thude, mm

Lowui dao: dao doa 1o dé cat ren con,

Phanividing dung: &8 gia ¢ong 16 cho nguyén cong ¢at ren cdn ¢ goéc prophin 60°

K&t ¢iu

(o ¢on 1L hose

qoc nghieng 1717 24

Con monc
=t RS,

AN
|
|
Lo E
T 13 C 1 Con
A L ! I 4 L, Td P oue
1/16 100 20 10 6.289 - - | ’ 0
1/8 110 22 I £.766 12 8.567 l I
/4 () 28 15 11.314 16 11446 | t
I 130 30 {6 14.797 IR 14951 | 2
1/2 135 35 21 18.321 22 18.632 1.5 2
34 160 38 21 23.666 24 24010 1.5 3
| 170 45 26 20,694 a8 30,293 2 3
1.1/4 200 48 27 IRA51 30 IRO54 ! 2 1
112 200 50 27 44,520 32 44,847 2 4
2 230 S2 28 56,558 RN 56,659 2 5

AL kich thude ren hé Anhe
B. dao ren 16 de cat ren ¢6 goe prophin 607
C. duo dou d¢ ciat ren ong.

4.14. Dao phay

Dao phay 12 dung cu nhi¢u ludi duge ding dé gia cong cac loai bé

mit khdc nhau. Khi phay cin c¢é hai chuyén dong sau:

- Chuyén dong gquay do dao phay thuc hign.

- Chuyén dong tinh tién. chuyén dong quay hodc ci hai chuyén

dong phaoi hop thudmg do chi tiét thue hién.

Hinh 4.7 1a két ciu ctia dao phay.

Khi chon dao phay cén chii y dén nhitng y&u (6 sau:

I. Loai dao phay phu thudc vao dac tinh gia cong. vi tri va hinh
dang cia bé mit gia cong, kich thudc bé mat gia cong, do chinh xdc gia

cong. vat liéu gia cong va cide yéu to khdc.
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Vi du. khi phay tho hodc khi chat lrong b¢ mat khon;_, c6 yéu cau
cao thi nén chon dao phay ¢4 rang 16n dé¢ tang chiéu sau cat. Neauagce lai

kht phay tinh thi nén chon dao phay

c6 rang nho dé dat chat lugng ycu

cau. Khi phay b¢ mat rong nén str dung dao phay tru hoac dao phay mat

dau riang chip (cdc rang (,hdp ¢S thé
kim cing).

Rang chap

R.m a(z)

Ranh then

mat g
s - -
A
- e 77 N PN
Fhan 1am vigc Nging ™ Duis

/B2 16ng mal siu

L
i
L -Chgu coo ey
i
1

Rany nhon
~

™ Buoe goc (grita hat g
CAcudy barang ké nhan)
Ranh xndn pha
R’fmh hang

—
Ranh xodn ;;HJ

duge chd tao tir thép gié hoac hop

t.ung dao

Mai sau

Luda et
~~- A hyor.

Ranh

Ring hot lung

Gia trr hot I(n/-:g;

Ranh o cac huong xha: nhau

WE

Ranh xonn o

\Lf] J

Hinh 4.7. K&t cdu ctia dao phay.

2. Kich thude cua dao phay phu thudce viao kich thude cia bé mat
gia cong va chiéu siu phay. Vi du, cing mot bé mit ¢d thé duoc gia cong
bing dao phay dia hoic dao phay ngén. Khi gia cong bing dao phay dia
thi kich thude cia dao phay duge chon twong tng vdi bé rong cua bé mat
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gia cong, con khi gia cong bang dao phay ngén thi khi chon kich thudc
cba dao phay can chi y dén khoang céch tir bé mat gia cong dén truc ga
va chiéu cao cha co cau kep chat, néu chi tigt duge kep chat tir trén

Xuong.

3. Vat hiéu cua dao phay phu thuoe vio vat licu gia cong, ché d¢
cat vicac yeéu to khac. Khi gia cong gang va thép nén ditng dao phay thép
gi6 hoac dao phay hgp kim cing. con khi gia cong kim loai mau nén

chon dao phay tir thép dung cu.

4.14.1. Dao phay try, (bang 4.77).

Bang 4.77. Dao phay tru

Loai dao: dao phay .

Pham vi wne cdhing: dao phay loar b ding ¢& phay tinh var chicu sau phay < 3 mm. Dao

T
\

phay loai 1 I dimg d&¢ phay bin tinh.

K&t cin

T Kich thuae (mm)

p | i | a4 T 7z T o T L ] d 7
i Load | - rang nho ]
40 63
(40) 50 16 10 RO
63 I 100 32 1o
i 50 o 125 |
50 63 2 12 80
80O (16 100 10 18
50 135
63 63 27 (4 160
g0
100
Loai il - riing Ién
50 63
(50) 63 22 6 80 80
80 100 32 10
50 125
63 63 27 b RO
R0 100
100 100 125 40 12
160
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Tiép bang 4.77.

Loai dae. dao phay try rang chap.

i
I
1
|

Phany vi tomg dung: d& phay tho van ¢hicu san phay Ién.. Dao phay loai cho phép dat
: NANE SUAl gia cong cao nhd cd rang an . . _
{ _ ) ) - Kétau . _ ]
Loai A

r3

ol s

T

Loa A, _kich thude (mm)

D T a7 D L o | TZ
] 60 60
’) g
LB s 2z o D75 10
: 0 o | o |ose
90 75 32 ] 125 .
L 100 _ _11s0
60 60
75 (o 75 (2
o | oo 40 (50 100 60 | |
125
,
125 8 o | 10

Loai dao: dao phay tnu riing chip.

Pirgan vi g dung: oF phay tho vai chidu sau phay lan,

K&t cau

Loai B

;-‘Lozlli B

Kich thirde (mm)

B Loaﬂli B

N . S6 dao trong khoi Yip ghép
L L b d z Phai Trii Tong

75 I ! 2

75 {125 15 27 6 2 1 k)

150 2 2 4

5 T 1 [ 2

112.5 2 | 3

90 150 375 32 8 2 2 4

(87.5 L 3 2 5




Tiep bdng 4.77.

| _ S0 dao trong khéi fap phép

b L Ly* d % Phai Trii Tong |
100 t | 2
150 - 2 ] 3
110 200 S0 40 8 2 ) 4
250 3 2 S
100 | { 2
150 2 | 3
130 200 S0 S0 8 2 2 +4
250 3 2 S
300 3 3 6
;
150 2 [ 3
200 - 2 2 4
150 250 S50 60 10 3 2 5
300 3 3 6
150 2 ] 3
200 2 2 4
175 250 50 60 10 3 5 M
300 3 3 6
200 2 2 4
200 250 S0 60 12 3 2 5
300 3 3 6
* L. chiéu dai cia méi dao trong khoi kip ghép.
Loat duo: dao phay teu ring xodn hop kim cung |
Phant vt timg dung: d¢ phay (ho véi chiu sau phay tom.
| ~ Kt cau i Kich thuée (mm)
D d L I Z
43 S50
62 27 75 K0 8
100 105
45 50
80 32 70 75 8
100 105
45 50
100 40 75 80 HY
1) 105
70 75
R o0 | es | 12
[ ]

(46



Tiép bdng 4.77.
Loai duo: dao phay cat diit (Iudi cura vong) va dao phay rinh (gia cong then hoa)
Phant vi dng dyng: d¢ ¢t it cic chi i€t ohd va &€ phay ranh hodc rinh then hoa.

K&t ¢cau Kich thudce (mm)
Loai [
v/
D | d | B gFaind
[ | 36 18
60 | 16 | 1.5 ] 30 18
, 2 | 30 18
Loai | 25 | 30 I8

Duo phay cit diit

1 16 18
151 36 18

750 202 |3 | I8

25| 30 | I8

3|30 ! 8

(5| 50 1 24

. 2 | 50| 24

, , HO | 27 | 25| 40 | 20
LN 30040 | 20

M rfé 35 40 20
o 2 60 30
- 2.5 60 30

150 | 32 3 50 24
35| 50 24

4 50 24
3

3 60 30
200 | 32 | 35| 60 30
4 50 24

S 50 24
—
Loyi dao: dao phay cit dit (Judi cua tron) vi dao phay riinh (gia cong then hoa)

Phom vi i diog: &8 phay riank hoic rinh then hoa.

| Két cau Kich thude (mm)
Loai |
Z
D d B Kidu [} kicu {1
02 | (08 T2
03 | 108 60
Loa 11 04 90 60
, iy e 40 13 05 | 90 50
Duao phay rinh 08 30 30
0.8 72 40
10| 72 40
T, 0510201 72
06 | 108 72
. . 0OR | 108 60
% 60 16 Lo | 90 60
S 121 9 | 60
1.5 90 50
4 20 | 72 50
.07 [0R 72
12 1 108 60)
1,5 | 108 60
75 22 20 | 90 60
25| 12 60
30| 72 50
i 40 72 50
5,()J - 50
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Tiép bang 4.77.

H R _ —
Loai dao: dao phay rinh dang dia.
Pham viting dung: dé phay rinh ¢6 chi¢u sau nho,
Két ciu Kich thude (mm)
D B d | d, | 7,
[ [Sﬁua 500 34:5:6 |16 [25 ] 14
o yid
= &\ 1 63 5:6:8 22 |35 16
Y '
t‘& I_‘
R0 8:;10,12 |27 | 40 18
/ \
- 4 100 [10:12: (4 (6] 32 | 45 20
!
| |
Loai duo. dao phay ranh hét lung,
Phant vi g dung: d¢ phay rinh.
Két ciu Kich (thude (imm)
- T
D B d 14| z
| B l S0 4:5:6 6254 12
5 1 <4
5.6:(7); 2|35 4
_L=( 1 62 | Si6:(78 |2 |
RO | (T):8:10:12; | 27 | 40 14
P X
100 [ 1021201416 | 32 | 45 16
Loat dao. dao phay dia ba mat.
'i Phan vi ting cdung: d€ phay ranh.
i K&t ¢iu Kich thuge (mm)
'; D B d ] a | z
[
50 5.6 6| 25 4
63 [6:8:10:12 | 22| 35 16
| 80 |8; 10;12: 14} 27 | 40 18
‘ 100 V10:12:0416 | 32 45 | 20
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Tiép bang 4.77.

Loal dao: dao phay ba mat rang chap thép gi6.
| Pham vi dine dung: d¢ phay cde rfinh ¢6 chidu siu khic nhau.
Két cau Kich thude (inm)
D B d Z
BO [ 12:014):16:(18):20:(22):25| 27 10-12
(00 | 14182228 27 10-12
125 | 12:16:20:25:32 12 10-16
160 | 14:18:22:28:36 40 16-20
200 1(12):16:20:25:32:40 S0 16-24
250 5 18:22:28:36:45 50 20-30
315 120:28:32:40:50 S0 22-30
Day kich thrc phu
180 T12.16:20:25:32 40T 16220
_ 224 1 14:18:02:28:36 S0 | 18-24
| Lowr dao._dao phu); ba mat rang chap hop kim cung.
Phany i ting dymyg: dé phay rianh vi cic mit phing ¢d kich thude nho |
K¢t ciu Kich thude (mm)
D B [ d
7_’_’_';5: 90 | 10:12;14:16:18:20:22:24:26 | 32
JTO 1101214 16:18:20:22:24:26 | 40
130 1214 16:18:20022:24:260 | 40
50| 12:14:16:18:20:2222426; 1 50
175 | 12: 10 16:18:20:22:24:26; ‘ 50
L_L 200 14:16:18:20:22:23:.26:30 I 60
225 14:16:18:20:22:24026:30 60
D 230 ) H16:18:20:22:24:.26.30 0 60
= [300]18:20:22:24:26:30 60
b=l 4‘L35() 18:20:22:24:26:30 60
Logi doo: dao phay bamat rang chap hop Kim cing.
| Pham viving dung- Khoi -IZL‘:‘}]_CJ) cde dao duge ding dé phay mat da. )
K&t cau Kich thude (mm)
S D B h d 7|
90 16 3 32 8
110 18 3 40 8
130 22 4.5 40 10
150 26 4.5 S0 10
175 26 4,5 50 j2
200 30 6 60 12
225 30 6 60 14
250 30 6 60 | 16
300 30 6 60 I8
350 30 6 60 20
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Tiép bang 4.77.

Loai due: dao phay ban kinh 1o1.

|

Pham vi g dung.: d& phay rinh ¢é prophin bin kinh.

K&t ciiu Kich thude (mm)
D d B R Z
3 1.5
4 2
-
50| 22 5 25 14
5 2.5
6 3
2 2
63 22 g 3 12
8 4
10 5
80 27 12 6 10
16 8
16 g
20 10
100 | 32 24 12 10
24 12
N
125 | 32 1 16 10
Loai dao: dao phay bin Kinh [O6m.
Pham vi img dung: dé phay b¢ mit ¢6 prophin 16i.
Két cau [ Kich thude (mm)
D d B R Z
7 1.5
S0 22 8 2 14
10 2.5
. 10 2.5
7 63 22 12 3 12
_.\'Ij 14 4
IH’JF 14 4
WU I8 5
&: 80 27 2 o 10
' 28 8
-~ B
28 8
100 | 32 35 10 10
40 12
4() 12
125 | 32 48 6 10
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4.14.2. Dao phay ngon (bang +.73)

Bang 4.78. Dao phay ngon

Loat dao: dao phzl_\-'-l_lg(\n. B ) ] T
__I’/u_lm vidmg dung: d("\Phuy majnyln"mu. phay rinh vdi chicu siu Cit nho.
- ) L Kt edu )
Loai I dao phay duos tru
Dang A - vang binh thudmyg
=] = ‘X% y -
i s |
{ {; L"_
4
Kich thuoe (mm) N
_____ Loai 1. dungA - i
D ; i .
— S — L | | 1, d f, 7
Day chinh | Day phu _ P . o
3 - 36 8 - 34
4 - 40 10 - 4 : 4
5 - 45 12 7-9 5 { S
6 - 50 16 7-9 6 ;: S
R - hN] 20 R-10 8 i S
10 - 6() 20 8- 10 10 : h}
12 - 70 25 3 - 10 12 S
- B4 80 32 9--11 14 , )
16 - R0 32 9-11 1O . 3
- 18 90 10 H-12 & 18 6
20 - 100 45 -12 20 6
I,/;(_u duo: dao phay npon. e
Phani vi vimg dung: d¢ phay mal ph;l_ll&. phity 1dnlt vér chicu sau cat {on. .
o Kot ciiu ) _
i Dung B - rang Idn
TR TR, '
R e —— e —— . ——
_!_z;i.__-\;‘:‘...,. -~ !
| |
b = el gy e 'i
| Kich _lhl((!c (mm) B
B ) N Loui |, dung B - o
D L | I, d 7
3 | 36 b - 3 3
4 o0 b - 1 3
5 +5 : 12 7-9 5 3
6 50 16 7-9 O 3
8 55 20 8- 10 R 3
10 60 20 8- 10 10 3
o | 70 23 8- 10 12 s
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Tiep bang 4.78.

Logi dao: dao phay ngon.

Phane viimg dyng: de phay mat phing. phay rinh v6i chi¢u sau ¢it nho.

Két cau

Loai [t: dao phay dudr duor con

Dang A - rang teung binh i inooc

IR —

S

&

n

1

4
!

AN
¢
! | |
i Kich thuee tmm) o
L . l.u.'_lj o dane N
i D o i D :
oa fow | bbb T Con |
¢ MOOL | S - [ | Moo
Lehinh | pho 0 i chinh o phu ]
e N I R R B 53 4 O
6 = - [ 12036, 2 . 4 ‘\ . 36 183 |60 4 6
- IR 120 300 2 4 4o - 190 {63 4 6
20 - 145 | 44 s - 1 45 LU 70 4 6
- bR A P43 223 70 3 6
25 Sotasolsop s s o so 0 008 |0 16
- 25 1 175 | 50 ‘ 45 o500 - 225 | 70 56
Loardae: dao phay ngon. S
Pham v ing drgig de phay mac phiag, phay rinh voi chicu ~aveat fén.

_ Ketoau

l.oat 11 ]
ang B - rang 1 =
! Bang [ _ I 12_ | “__ N 1 - .
j&”“i—l [
] ! |
| :
o Kich theoe omny o _________5
T Loa . dimeBB S
D oo : D L :
Diy iy L l :n(l:))ll)‘ci / I D{l-\ Diy L ‘ | nc\(l))('\\c | / :
chinh | phu L ., b & chinh 1!_11_I1£ | L -
- ESN TR I R A S R N R N E YO L 4+
lo 203 2 b 3y b o306 15 | 60 i 3 4+
- IS [ 1200360 2 13 00 - o |oes | 4 4
(T S T L e e T ~ B A T AR B + 4
R O S A WL S VU U S S S A i 25 | 70 | S 4
.28 iso [sol 3 A doso ] L dos 10 |4 | 4
L..: a2 p 175 is0 4 L3 s 38 T70 S F




Tiep bang 4.78.

i . - L P T - o -t
v Lodi duo- dao phay ngon ¢d rang hét hing va duoi con, :
; , - - —
Pham vi ung dyng. d¢ phay var chica sau cat 1dn. :
_

K¢t cdu

Dang A - dao phay khong co raing mit dau

s i

Con mooc

S~

Kich thude (mm)

Con ' 1 Cony
D L } d moog D L | d mooc| 7
Yoo S - e - - —
125 | 70
150 | 50
23503 3 ] 270 | 115
35 | 180 1RO 50 ) 44 5 6
' 335 | IR0
180 | S5 SRATREEY)
200 | RS 280 | 123
2 29 1 s 63 Nl 5 s
2585 | 130 335 | 200
190 | 65 | 200 | 90
225 | 100 350 | 140
40 i 30.5 4 6 80 60 | 6 110
285 | 160 435 1 0oy ‘




Tiép hdng 4.78.

Loai dao: dav phay dudi con lip ghdp rinh xodn manh hyp Kim cung.

| Phom viamg dung: d& phay vdi chiéu sau cat 16n.

) Ket ciu
Loai | - dao phav 1ap ehép
[ Con moor 3
] r . —._.—’-.
| e I
4 - | — . R—— |
; o —— T

‘ \\ L\ e I I

o By

e i —aef

—L, 305
115

Kich tharde (mm)

__Loui | - Duo lip ghép

D H 7 D H 7
[0 [0 , 6 (18) 10: 20 8
(2 . (2 6 20 IS ; 8
(4§ 818 6 (22) 1S ; &
16 { 10 20 | N

Ghi chu: ¢6 the ché 1o con m

ooc N" 2 (heo don dit hing.

Logi dao: dao phay duoi con lap ghép ranh xoian gan manh hop Kim cung.

v Pham vi g dung: d& phay vai chidu siu ¢t ton.
K¢t cau

Leai I - Dao phayv gan manh riinh xoan

Con mooe

{4

Kich thude (mn)

Loai I - Dao phay gan manh ranh soén

[E——
i" “'_ L ' o Con L ' Con
D . Dang i 7| D Dang 7
—— S o NTOOC - moog
A B A B ‘ . AT R A N
16 | 120 - 13 - 2 3 32 oo | 170 1 IR 32 4 4
20 | 135 | 145 12 21 3 4 40 [ 190 | 2058 | 24 4] S 6
25 160 | 170 J 20 s ] 4 | 3] S50 190 ] 208 | 22 38 5 6




Tiep bang 4-78

Loai dao: dao phay ranh then.

Pham viding dung: Q8 pia cong rinh then,

K&t ciu

Loai I - Budi vy

Loai 11 - Buoi con

; A
LIy ¢
[} — - T+ o
{
-1 {
} Kich thirge (imm)
Loail Lowi 11
D d L | I, D L | Cén mooe
16 .| s 25
18 17 25 5
2 2 28 4 6 20 17 11 -
3 3 32 S 8
24 22 40
4 4 32 6 10
26 24 40
3 5 36 ; 8 12 3
32 24 5000
6 6 40 10 14 . ¢ I
8 8 15 2] 16 36 2 S0 4
40 32 63
Loat dao: dao phay rinh then gan manh hop kin cung.
Phant vi e dung: &€ phay rinh then.
Kél cau
Loai [ - Dao phay dudi try
! b
Ry 4 b —_— ]
L l
e~
l/ —_—
L
[ Kich thuse (mm)
N Lo [ .
D d l. (. 1 D 1 d L | R T
8 R 45 |2 17 414 65 20 29
10 10 50 2 20 R
32
12 0 12 | 6o o5 | a4 M6 e o0 ]

(55



-

K&t ciu

Tiép bang 4.78

Loai Il - Dao phay dudi con

Con mooc

I
Q- -
| /
L
Hinh dang dao co duang kinh D » 28 mm
T ___Kich thuée (imm) o
Loai Il
S S
D d Lo | o d . P Lon
o MOOC b mooc
12 11 80 {5 { 24 22 130 RN 3
14 11 90 20 1 28 26 130 25 3
16 15 100 20 2 32 30 140 a0 3
Y 16 (05 20 2 36 0.5 160 30 +4
et 17 L) 20 2 40 36_ | 70 ) 30 | 4]
Aoai dao: dao phay rinh then hinh bin nguyet.
| Pham vy dung: L[é_p_l]_;\g\_’ ranh then hinh hin nguyvét.
Dang A
S =
- $
(SRR R —§ b
LTThe o
[ 51— /
I8 A/
Dang B
|
| » ;J
g T — ¢<§7
- ] ‘ &
T 1% p
L
L
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Tiep bang 4.78

— Loar E kich thude (mm)
K I' Hi D | B L|L |1 J d —“L — d. r*'z—— Duimg kinh truc

ix1 43| 18 |18 3-7
a5 | 75 [0 48 ‘ 28 | 28 > 410

7x2 > 30 | 30 oS5

o2 | M R IS R I L TR YA O ss
[0x2.5 10.8 Fi.sﬂ S0 ]: TR >5- 18
10x3 | 3 Lo aa e 5718

1353 | 14 ’_1 46 | 46 | ] >7-18

134 1 50 | 50 >10- 24

16x3 BEEE 46 | 46 | >7 18

164 173047 050 [ 50 >10-24

x5 || 5 | 50 50| > 1430
| 19xd P05 4 61 60| 40 0.0 __(_):(_1_ > 10-24 B

19%5 5 7.0 | 70 > 14- 30

22%4 4 | 60 | 60 . >10- 24

22x5 2385 | 70 | 7.0 > 14- 30

2x6| C 6 8.0 8.0 > |8 - 36 o
255 | B S ! 2190 |70 > 14- 30

se6| C| 27 [ 6 5- R0 | RO > 18 - 36

25x8 | C R | 63] 651 45 90 | 9.0 BRSNS

285 LB, 302 | 5 | 56 60 30 80 | 80 | > 14 - 30
[ axwe | 302 6 [0 60 |20 00 | 90 S18-36 |

188 8 | 636545 o |10 | & 52442
36 | 6 [seleols0]12[ 00 | o0 ST

axg| | 346] 8 {6365 o | 10 >24.4 |
32x10)] 10 | &3 T >30- 48

| 6 |63 | TS > 18 - 36

38K 41 [ 8 o3 Bl | YT e
3810 o] 70168 B >30.-48

15xq| (386 8 |63 5] 14 | 14 >24-42

45%10 o | 70 4 >30- 48
|_K - kich thuae rinh then (duimg Kinh x b¢ rong): H - dang dao phay;




Tiep hdang 7.78

| Loyt dao: dao phay ranh then hinh bin nguyét.
Phani vi ing dyng: &€ phay ranh then hinh bdn nguyét.
K¢t ciu

Loai I - Dao phay lap ehép

Kich thude tmm)

Loai I )

K D B d D, Z )
55 x & 8 24 -42
35> 10 39 ” 16 23 10 3048

| 65 x 10 _| 70 2 3 30-48
65 %12 12 12 36 - 35
80 <0 | 10 5 - < 30-48 |
RO > 12 A3 B 27 0 3655

K - kich thude ranh then (dudng kinh x bé rong ) ® - dudng kinh truc.

Loyi dao: dao phay ranh chi T.
Pham viwg dung: dé phay rinh,

K&t cau
Loai T - dao duot con khong ¢d VAU 2on mone

1= i _

1N

Loai 1] - dao duoi con ¢o vau

[ L
C“-E. ]—‘_Q —_— _‘_"ﬁ

el

Con Mouc

1A

- Hinh dang phian ngong cua dau
o | va loa It dung 09 i cing
1anh co be rény X 28 mm




Tiép bing 4.78

Kich thudce (mm)

" L Con .

b b d B Loai | Loai 1) mooc Z
10 7.5 10 7.5 82 90 ! 6
12 21.5 12 9.5 98 HOR

4 25.5 14 1.5 102 112 2 8
{16) 29 16 13 105 NI

8] 2 18 15 10 120 ]
(20) 35 20 16 130 ;142

22 38 22 17 135 148 3 10
Q4 32 24 19 138 150

2% 49 28 22 148 160
(32) 35 32 24 (80 195

36 63 36 27 186 200 4 12
42 73 42 3 198 212 ]
48 83 48 36 240 260 5 4
54 93 54 40 250 170 .

% b- Kich thude ranh

4.14.3. Dao phay mat dau, (bang 4.79)

Bang 4.79. Dao phay mdt ddu

Lodi dao: Dao phay mit diu lap ghép rang nho.

Pham i iing dung: d€ phay tinh b8 mit véi chidu siu phay nho. DE phay thd véi chidu

SAU Cit < 3mm.

Kich thudac (mm)

K&t ciu B (I L =

= o 10 6 12 10

- T Y 50 20 36 12

PRt & (@ 63 27 40 14

N RS 80 a2 15 16

N l A 100 32 S0 18
L ]

Ghi chid: Dao phay ¢6 duimg kinh 63100
mm duge kep chat bang then mat dau.

Loai duo: Dao phay mit didu 1ap ghép ring Ién.

-

Pham vi tng dung: d€ phay tha bé mit voi chicu sdu cal ldn.

Kich thude (mim)

K&t citu D d L 7
S | e | | e |

- E“@ éz 80 2 45 10
K“%QE 10 32 50 12
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Tiép bang 4.79

Loai dao: Dao phay mat dan rang chap thép gid.

Phem viaig dyirg. d€ phay mot hoge hay mat phiing song song vai nhau. Nang suit ma
cong cua dao cao nhiy cde rang ¢6 kich thude (dn.

K¢t cau

Kich thude (imm)

D B d_}| Z(min) D B d Z (min) |
80 36 27 10 160 15 S0 16
100 30 a2 10 200 45 S0 20
125 30 40 14| 250 45 50 26

Logi dao: Dao phay mit diw ring chip thép gié.
Phowi v tmg dyng: d€ phay mit phing ¢6 kich thude 1an trén mdy phay giuding vi may
phay 1o hap.

Keét ciau

i . -—K_u.]; thude (imm) __:
d d
D B Dinsg Z D B Dung Z
1 T T L0
i 2 s} _ h]
;Zg 22 {;:Z; ;(j s00 | 85 | 1ams7| 22044 3
S= . = - < b 79 3
300 | 85 | 12857 221.44] 2g | 030 | 85 | 12857 221 36
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Tiép bang 4.79

Loat dao: Dao phay mat diw rang chdp hgp kim cang.

Pham vi g dung: o€ phay cic chi ¢t i vi ticu thép vi gang.

Kot ciu

Dao phay ¢6 duony kinh 100 ; 200 mm

[ ] ] Kich thude (mm)
| hkbie [ J ] h khigq d
D B [ 5% Dung ' 7 D B 45% Dung | 7
60" 75" 90 | 1N | 60" 75 90" | LIl
100 T 30 10 7 KRS 160 | 60 12 85 | 50 10
| 125 | 55 12 R.5 40 . 8 200 | 60 12 RS S0 12
Loai duo: Dao phay mat diu ring chap hgp him cimgp,
Plam vi timg dung dé phay cic chi tiet L vat li¢u thép va gang. ) ]
L K¢l ciu
Dao phay ¢6 dudng kinh 250 = 630 mm
Kich thudoe (imm)
h khi ¢ d h khi @ d
D | B | 45" | Dang Z)D | B 45" Dang 7.
60" 75° 90" i (1 60" 75090 { 11
250 |75 (5 10 |128.57 - 14 | S00 | 85 17 12 [128.57P21.44] 26
320 | 75 LS (0 (12857 - 18 630 [ &S 17 12 [128,570221 .44 30
0 | 85 t7 12 [128.57P21.44] 20
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4.15. Dao chuot

Duong kb phap hiéu chinh
JDuc'mg kinh chuor dao
/

b el e ey A, Lo =
\
o -S4t o~ — I—HH W) ‘ “ ‘I‘ il —_— K
., -
Chréu 031 ép Chiet) da hveus chinh

£:8
Bé rong phian

Buoc ran, m—
D fe= f,, /’4 val mep

, p — -
Chiéu dar rang I—

9
W 7 =\ - &
" ~
Chicus vt rang 3 D
AP 7
% 5 7 ’,//
Chiéu cao AT vy SNy
dao chudl 1V /,//,'/f//,///' N I A LY
L /4//47/ ol

Rontht ’“({".: < o R
B& 16ng dao chudt be pho p Goce ngvéng cua (dng
A '

~

Buoc rang ~
Buocring - Goce lnoc
-.\.\t EN
~

‘h‘/:/ Bé rong
!

Goe hot lung Ban kinh ranh

Hinh 4.8. Két cdu cua dao chudt,
a) dao chuét ép: b} dao chudt hiéu chinh.



Dao chudt a loai dung cu nhiéu ludi duge diing d€ gia cong cic 16
va cdc bé mit ¢é prophin khic nhau, Khi gia cong 16 bing dao chuot
ngudi ta phan bi¢t hai trieomg hop.

- Duo chuot thye hicn chuyén dong bing lyc kéo, Trong trudng

hop ndy dung cu duge got 1a dao chudt,

- Duo chuét thue hién chuyén dong bang luc day. Trong truding

hop nay dung cu duoe goi la dao dot (chudt ép).

Dao chudt duoe ding trén mdy chuot, con dao dot duoe dung trén
mdy ép.

Hinh 4.8 12 K¢t cau cua dao chuot va hinh 4.9 14 két ciu cna dao
chuét cat.

Khi chon dao chudt can tuu y dén cic yéu té sau day:

1. Loai dao chuot phu thudc vao dic tinh gia cong, vi tri cua bé
mat gia cong, Két ciu clta bé mat gia cong v loai thiét by,

2. Kich thude clia dao chuot phu thudc vao kich thude ctia bé mat
gia cong, tinh char cua vat liéu gia cong va luong kim loai dugce hot di.

3. Phuong phap kep chat dao chuot phu thudge vao két cau cua dao.

4. Vit licu dao chuot phu thuée vao vat liéu gia cong.

o ! - —’Pf,'lLI"

Hinh 4.9. Ké! cau ctia dao chudt cdt.
D,. duong kinh chuéi dao; D.. duong kinh phan ngong: D;. duong kinh phén
dan huong phia trudce: D,. duong kinh rdng thit nhat; D, duong kinh phan
dén hudng phia sau; {,. chiéu dai chuéi dao: I, chiéu ddai phdn ngéng:
l. chiéu dai phdn ¢én; I chiéu dai phdn dan hudng phia trudc: Is. chiéu dai
phdn cdt; 1, chiéu dai phdn ring hiéu chinh; {,. chiéu dai phdn dén hudng
phia sau: 1. [3 ldp then.

4.15.1. Dao chuot 1o, (biang 4.8).
Bang 4.80. Dao chuét 16

Loyi dauo: Dao chuot tron, (
Pham vi 1ng dung: dé chudt 16 tron,
il K&t can So do gd dat

=TT aMed | o H - 0

163




Tiép bang 4.80

Loui duo: Dac chudt vuong hoac nhidu canh,

Pham vi img dung: &€ chuot 16 vudng va cic 16 khic,

Két citn

Su dd gd dit

Loai duo: Dao chudt rinh thea.

Pham vi g dung: dé chudt rainh then

K&t cau

Sa d¢6 e dal

_—

Loai duo: Dao chudt then hoa.

Pham vi ttng dung: dé chuét then hoa.

K&t cau

Sa da gd dat

AL 0t " g - WV

Loui duo: Dao chudt xoin vit.

Pham vi tirg dung: d& chuot then hoa xodn vil.

K&t ciu

Sa do g dit

(= er=m=rtmmary )
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Tiép bang 4.80

Loai dao: Dao chudl ¢p (dao dé 16).

Pham viing dung: dé dat (chudl ép) [6.

~Kétcau

S d6 gd dat

QIHH -

e

4.15.2. Dao chuot mat ngoai, (bang 4.81)

Bang 4.81. Dao chuét mdt ngoai

Loai dao: Dao chudt mat phing,

Phany vi ting ding: &€ chudl mat phiing ngohi.

Ket cau

So do gi dat

oo

Trar . - VL
N l/ i A /.'/
.'II'I I':’/./,'/// o // l.I//’ i/

Loai dao. Dao chudt ranh.

Pham vi iing dung: d8 chudt ranh.
Két cau

Loat dao: Dao chudt lip ghép,

Pham vi ung ding: d¢ chuot dong thoi nhicu bé mit Mhic nhau.

| Ket ciau

Su do pi dit

_4

—

1

1
—
—

WMWY PR
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Tiép bang 4.81

i Lo oai dao: Dao chuot dinh hinh.,

—
[ Pham vi ding ding d& chuét cde mal dinh hinh.
[ X Py ]
b K&t ciu _ So dd pad di
i — 3

i - . |

iy
Ean: g Drestr Loty

Loai dao. [Dao chudt t6 hap
Pham vi tmyg diung: a¢ chuot mat ph(mg Mai luds dao hdt mot 18p Kim loai nho theo toan

,_.)9 chidu saw. Cic [udi dao hicu chinh ¢it toin bd bé mit pia cong.
Két cau Sa do pit dat

=" O TTTRITRN)
Ty . Dy

4. 16. Dung cu cat ren

4.16.1. Taro va ban ren

Tard 12 loai dung cu duoc diing dé cat ren 16, Hinh 4.10 1a két cau
va cac thong sé hinh hoc cila taro.

Ban ren fi loai dung cu duoc dung dé cit ren ngodi. Hinh 4.11 [a
két cau cua ban ren.

Khi chon dung cu cat ren cin chi y dén nhig yéu to sau day:

|. Loai dung cu phu thudc vio dac tinh coa ren gia cong. vi tri cua
ren gia cong, ket cau va kich thude ciia chi tiét va dang san xudt. Vi du,
dé cat ren ngoai cua truc vit me ¢é the dung dao tién ren hoac dao phay.
Tuy nhién, sir dung dao phay ren doi hoi phai ¢d mdy phay ren chuyén
dung nhung trong sin Xxuat hang loat nho va don chiéc tht phuong phdp
nay lai khong kinh t&, Khi ciit ren ngoai ¢ chicu dai ngan va kich thudce
nho ¢6 theé ding dao tien ren, bin ren hoac dau cat ren.
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2. Kich thudge ciua dung cu cit ren phu thuoc vao kich thude cua
ren gia cong.

3. Kich thude kep chidt dung cu cit ren phu thude vio chiéu dai
cua ren gia cong va loal may ma trén dé thue hién nguyén cong cat ren.

Mot hat ing

Mat sou
Prin hieu chinh

Phan cat Chud Jao Ranh
Ptidn vuéng

Lusse cal

MM Iiube

Buac ren

Goc nghéng cua

Dmh ren

Goc Lon cua v
phdn c3l Lutn cat

Goe. S8 cua

PhAn ey ctunh Gac cia phdn bigu chmn

Goc cat cua pnan cit
Goe oy ria ud Al sau

Goc sau cid
phdn ca! NG

Goc sac cua - Goc #eoc cua phan méu chinh
Dhdn cdt &

L et Gac 5au cua phan méu chinh

Hinh 4.10. Két cdu cta ban ren.

Lo oot phor
S

=~ At

; AL
Duany kmh ngow / Lum e / Luon 631 vau
Cuaaan ren ) , !
Beé rong Bé rang
Ciad ban ren ¢l hior ot

Hinh 4.11. Két cdu va thong sé hinh hoc cua tard.

167



4.16.2. Dao tién ren, (bang 4.82)

Bang 4.82. Dao tién ren

Logi dao: Dao (ién yen duon .

Phani vi ting dung: & cit ren ngodi Va ren trong hinh tam gide.

K&t citu

Kich thude (mm)

d L
10 40
12 50
(5 65

Lowi dao: Dao ticn ren dudi hinh chix nhit phas va

i,

Pham viting dyng: d€ cat cen ngoii hinh

tam pidc.

K&t cau Kich thude (mm)
Tict dign
i B H L
X
L 10 16 125
‘ 12 20 150
vl Q 16 25 175

Lum dao Dao tién ren ddu cong d¢ tién ren ngoii phai v trit.

thuc hi¢n duge..

Phum Vi ting dung: A€ cit ren ngodi hinh tam gide ¢ vi (f ma cdc loai duo (ren khong

K&t ciu Kich thude (mm)
Fict dieén
f N H L
x
|
L , 10 6 125
% 12 20 150
= 16 25 175
Logi dao: Dao tién ren thang ngoii dudi m;:
Phami vi ing dung: A8 cat ren thang ngodd.
B Két ciu Kich thudc (mm)
d L ]
L0 40
L - * {2 50
= 15 65
J&~ SE————
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Tiep bang 4.82

Loul dao: Dao ién ren thang ngodi.

Pham viiimg dung: o€ ticn ren thang ngodt.

K&t cau Kich thude (mm) )
Tict dién
A B H L
BN
}
L i 10 16 125
12 20 150
=] = 16 25 175
!
Loai dao: Dao tién ren ngoai hinh chir nhad. o
___f_’!_)gnn vi g dung: d€ cit ren ngodi hinh chit nhin
- K¢t ciw ‘ Kich thude (mm)
Tidt di¢n i
| B H -
= :
L t (0 (6 125
{ 12 20 150
i I @ . 16 25 175
* |
j;”‘_.’{ dao Dao (ién 1'u!‘1_T|~(;ng. |
Pham vi g dung: Q¢ cat ren trong hinh am gridc,
Ket ciu Kich thuse (mim)
Tict dién ’
» B H L !
l T
¢ my
L 1 12 20 150 60
K > = 16 25 (75 | %0
v 20 30 . 25 110
| i
Loyt dao: Dao tien ren trong hinh thang.
Pham v dine dung: dé cat ren trong hinh thang,
_ K&t ciu Kich thude (mm)
Tict dién
> L t
B H
X)) ’
T
, 1
} L ; 12 20 150 &0
16 as 175 100
T
\gr ) Q‘“ 20 30 225 | 120
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Tiép bang 4.82

Lodi dao: Dao tién ren trong hinh chir nhiu.

Pham viting dimg: d¢ ¢it ren trong hinh ¢hi nhat.

- Kct ciau Kich thude (mm)
Tiel dién
L |
7 T B H
i

—— [ ——]

L ' 2 20 (50 | 80
~ { = 16 25 175 100
Kj\ 7 20 30 225 (20

Logi dao: Dao 1uén ren hinh lang ury.

Pham vi ting dimg. d¢ cat ren ngoii hinh tam gaic.

K¢t ciu

=

Goc a = 60" cho ren hé mét:

« =55 cho ren hé Anh

Loal dao: Dao uén ren dang dia dudi tru.

Phany vi ting dung: 8¢ ¢iit ren trong hinh tam gidc.

K¢t cau

Kich thudc (mm)

D d L : [

o 6 [5 80 | 12

A . 8 £s 80 16

a - =—l@ 12 (s 80 20

[ ‘ } 15 15 80 30

| — 20 20 100 | 50
L 30 20 100 50

0. = 55" va 60"

Loyi dao: 1ao tién ren lap ghép dang dia,

Phan viting dung: &€ cit ren ngoid va ren trong hit

1h tam giic.

Ké&t citu

D =30

Gée o = 60" cho ren hé mét;

o = 55° cho ren hé Anh
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Tiép bang 4.82

Logi dao. Dao tien ren rang luge lap ghép dung dia.

7 . « N 2 T . "'.__‘
Phan viwng dung: ¢ ¢t ren ngodi v sen (rong hinh tam gide, Dao ticn ren phat ngoad
| 6 thé ¢iit ren trong trdi va ngwge lai, i ]
L K& can
e D =30
4.16.3. Taro
41631, Turo tayv, (bang 4.83)
Bang 4.83. Tardé tay
| Loyl duo: Lard tay &8 it ren hé mét. ]
Phavi vi ting dung: d¢ ¢it ren ren 16 bang | taro (cho dudng kinh 16: 8 = 18 mm): bang
2 turd (cho duding Kinh (0: 6 + 24 mm) v bang 3 tard (cho dudng kinb 16: 2 = 52 mm).
K&t cau
{ .
<
—=1= — =
CN SO
- L
, L
oN, — |
g iy iy = i
! 4 P
] Kich thudoe (mm) i
dy > S L 1 & a ] a ] ST oL d a
20 04| 35| 4 3 ] 24 el 2 800 35 25 13
23 0.4 35 14 3 24 18 25 90 140 14 14
2.6 043 3% 16 3 24 20 2S5 90 40 16 (N
3 0.5 40 16 +4 3 R 2.5 Hs 40 I8 17
3.5 06 40 16 4 ; = 3 100 45 19 {7
4 07 45 I8 5 38 27 . 105 45 22 2
s 0.8 50 20 6 49 30 a.s HiS 50 24 2]
6 I 50 20 6 4.9 (33) 3.5 120 50 26 23
(7) ] 50 20 5.5 4.3 36 4 130 55 78 25
] L2560 25 6 19 | 39) 4 135 58 12 27
9y | 125 60 25 7 S5 42 4.5 145 60 34 29
10 1.5 60 25 7.5 621 1Sy 45 10| o0 46 32
(1| 1.5 60 25 8.5 7 I8 A 160 | 65 38 32
12 L7510 70 30 9 7 (32) ) 165 65 42 a5
4 2 75 35 10 8 | S- bude ren.
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4.16.3.2. Tar

A nidv.

Hinh 4.12 ta k&t cAu cha tard mdy dé cat ren hé mét ¢6 kich thude
nho hon | mm, con bang 4.84 1a kich thic cia taré may.

_<___

H-

o~y
-
o

L

Hinh 4.12. Két cdu cta taré mdy dé cdt ren c6 duong kinh nhé hon 1 mm.

Bang 4.84. Taré mady, kich thude, mm

[ dy [ 0307035] 040 ] 045 [ 050 [ 055 [ 060 ] 0.70 [ 080 [ 0.90 ]
S 0.075 0,100 0.125 0.150] _0.175] 0.200] 0.225
L 16 IR 20 22
| 25 28 3.2 6] 40| 45| 50
v oo 2.2 25 28 32 36| 40| 45

S - bude ren.

Hinh 4.13 1a két cau cha tard mdy d€ cét ren ¢6 dudng kinh 16n
hon 1 mm, con bang 4.85 14 céc kich thude cua taro nay.

L

Hinh 4.13. K&t cdu cua taré mdy dé cdt ren c6 dudng kinh 16m hon 1 mm,

Bang 4.85. Taré may, kich thuéc, mm

d, ‘ Budc ren S ( L ‘ I |1 | d f a
Tard d¢ cit ren hé mél cor sg
3 0.5 10 16 (.0 4 3
(3.5) 0.6 30 16 1.2 4 3
4 0.7 45 {8 (4 5 38
5 08 50 20 1.6 6 49
6 | 50 20 2.0 6 4.9
7 ! 50 20 2.0 5.5 4.3
& 125 | 60 25 2.5 6 19 |
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Tiép bang 4.85

dy Bude ren S L I [ d y |
) 1.25 60 25 | 25 7 55
10 1.5 60 25 3.0 7.5 6.2
n 1.5 60 25 3.0 8.5 7
12 1.75 70 30 35 9 7
(4 2 75 34 4.0 10 8
16 2 R0 34 4.0 12.5 10
18 2.5 90 40 5.0 14 11
20 2.5 90 40 5.0 16 12
22 25 95 40 5.0 18 4.5
24 3 100 45 6.0 19 145
27 3 H 10S 45 6.0 22 I8
30 R 114 S0 7.0 24 18
(33) 35 120 50° 7.0 26 20
30 4 130 AN} 8.0 28 22
(39) 4 135 58 2.0 32 24
42 4.5 145 60 9.0 34 26
(45) 4.5 (50 60 9.0 36 29
48 5 160 65 10,0 38 29
(52) 5 165 65 o | 1 N L
Tard de cat ren hé méCToat (har nhit o o )
3 0.35 10 16 | 4 3
1A 0.35 ) 16 1 4 3
4 0.5 45 18 | S 38
{1.5) 0.5 45 18 | 5 38
5 0.5 50 20 | 6 19
(5.5) 0.5 50 20 | 6 4.9
6 0.75 50 20 1.5 6 4.9
(7) 075 S50 20 1.5 5.5 4.3
R 1 60 25 2 6 4.9
(D) | 60 a5 2 7 55
10 | 60 J5 2 7.5 6.2
(L i 60 25 2 I 7
12 .25 70 30 2.5 9 7
14 1.5 70 30 3 10.5 8
16 l.5 75 30 3 12.5 10
I8 1.5 o) 4 3 14 I
20 1.5 K 34 3 l6 12
22 2 90 34 3 I8 145
24 2 9s H) 4 19 t4.5
27 2 100 10 4 22 18
30 2 110 45 4 24 18
13 2 115 45 4 26 20
36 25 {30 55 6 28 22
39 3 135 ) 6 32 24
42 3 145 60 6 34 26
15 3 150 60 6 36 29
48 3 t60 65 6 38 29
52 3 165 65 6 42 12
Taro dc cat ren hé mét Toai thir hai.
6 0.5 45 16 H 6 4.9
7 0.5 45 16 1 55 43
8 0.75 55 20 1.5 6 4.9
9 0.75 55 20 1.5 7 55
10 0,75 55 20 .5 7.5 6,2
il 0.75 58 20 1.5 8.5 7
12 | 65 25 2 9 7
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Tiep bang 4.85

d, Bude ren S L | I, i d Q
4 ! 65 25 2 103 8
16 1 70 25 2 2.5 10
13 | 80 30 2 14 11
20 | 80 0 2 16 12
22 | 85 30 2 18 14.5
24 1.5 90 M 3 19 16
27 (.5 95 34 3 22 18
30 .5 105 40 3 24 18
33 1.5 110 40 3 26 20
36 2 120 45 4 28 22
39 2 125 45 4 32 24
42 2 135 30 4 34 26
45 2 140 S0 4 36 29
48 2 150 S5 4 38 29
52 2 155 SS +4 42 32
| Taro d¢ cat ren hé mét loai (ha ba va tha ur, )
8 0.5/- 50 16 1 6 4.9
9 0,5/0.35 50 16 I 7 55
10 0.5/0.35 50 L6 [ 7.5 6.2
N 0.5/0.35 50 L6 I 8,5 7
12 0.75/0.5 60 20 [.5 9 7
4 0,75/0.5 60 20 L.5 10.5 8
16 0.75/0.5 65 20 (.5 12.5 10
18 0.75/0.5 75 25 [.5 4 11
20 0.75/0.5 73 25 1.5 16 12
22 0,75/0.5 80 25 1.5 18 14,5
24 /0,75 RS 30 2 19 .S
27 1/0.75 90 30 2 22 8
30 1/0.75 160 34 2 24 8
KR} 1/0.75 105 34 2 26 20
36 [.5/1 115 40 3 28 22
39 [.5/1 120 40 3 3 24
42 1.5/1 (30 45 3 34 26
45 1.5/1 (35 45 K 36 29
48 1.5/1 (45 50 3 38 29
52 [.5/1 RN 50 3 42 32
Ghi chi :

Dai vai ren he mét loai thit ba viv tha e 1 so chi bude ren cia ren thir ba. con mau s chd
buGce ren cua ren tha .
Taro dé ciit ren hé Anh.

14 20 50 20 2.5 6.5 4.9
5/16" 18 60 25 28 6 49
3R 16 60 25 32 7 5.5
(7716™) 14 60 25 3.6 8 6.2
12 12 70 3¢ 4.2 9 7
(9/16™) 12 75 34 4.2 10.5 8
5/8™ 14 80 RE +.5 12,5 10
RVEN 10 g4l 40 5.1 S 12
/18" 9 A 40 5.6 18 (4.5
™ 8 tOS 45 6.3 20 16
LA™ 7 115 50 7.2 22 I8
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Tiép bang 4.85

d, Bud ren S L l 1, d ! a |
[B7% 7 120 50 7.2 26 20

(1) 6 130 55 8.5 28 22
1A 6 (35 55 8.5 32 24

(1% S 145 60 (0.1 34 26
D70 5 (50 60 10.1 36 29
| AT 4.5 160) 65 1.3 38 29

> 4.5 165 63 113 12 32|
| Taro dé cat ren ong.

(1/8 23 33 {8 2 ¥ 6.2
20 19 65 24 3 (1 g
3/8" £0 75 26 3 14 I
2" 14 85 RI¢; 4 18 13.5

(5/8™) {4 83 30 4 18 14.5
RYANY 4 9() a2 4 22 18

(7/8™) 14 100 34 4 24 I8

" (1 (1o 10 5 26 20

(14 I 15 40 S 28 22
1A (1 120 45 5 32 24

(134™ ( 125 i) S 34 26
[ VA" 11 120 42 5 38 29
A 11 135 42 5 42 32

2 L 140 45 5 50 39

4.16.3.3. taro ren con

Hinh .14 la k&t cdu cda tard de cit ren con, con bang 4.86 i cic
kich thudce ctia taro nay.

.= 3 budc ren

Hinh 4.14. Két cdu cua tard ren con.

"

Mat phdng co so

b ——— ———

<l

~— o ——

=y

L

Bang 4.86. Taré ren cén, kich thuic, mm

Kich thude Tard

ren he L Loat 1 Loai (1 d i
Anh | o | [,
1/6 50 16 10 - - 9 N
(/8 55 I8 11 18 12 (1 8
(/4 65 24 15 . 24 16 14 9
/8 75 -0 6 26 18 18 12
12 85 A0 21 32 22 22 16




Tieép bang 1.86

Kich thudgc Taro

ren h¢ L Loai | Loai 11 d a

Anh | l, | l,
3/4 90 32 21 36 24 6 20
l 1O 40 26 42 28 26 23
A 120 42 27 45 30 34 3
1A 140 42 27 48 32 38 33
2 140 45 28 S0 34 52 49

4.16.3.4. Turd dung dé cdt ren dui 6¢

Hinh 4.15 1a k&t cdu cha tard cit ren dai 6¢ (écu), con bang 4.87
la cic kich thudc cua tard ngan.

. | Fo |
P < 4 -1 W =
e DT
d - L L
| o [ ] |
AN VS i el O
@ T =
oo N , __'[ } ‘
’a i ;

Hinh 4.14. K&t cdu cla taré ngdn dé cdt ren dai 6c.

Bang 4.87. Taré dai é¢ loai ngdn, kich thudc, mm

d, Budc ren S L | l, 1, d a
2 0.4 35 ¢ S 14 3 2.4
23 04 35 10 S 14 3 24
2.6 045 40 k2 5 IN 3 24
3 0,5 40 12 6 15 4 3
3.5 0,6 45 14 7 16 4 3
4 0.7 50 15 8 (8 5 38
5 0.8 55 6 L0 (8 6 49
6 ] 60 20 k2 22 6 49
(7 1 70 20 t2 - 5.5 43
8 125 78 25 15 - 6 4,9
(9) 1,25 80 25 15 - 7 5.5
L0 (,5 8S 30 18 7.5 6.2
(k1) 1.5 9§ 30 18 - 8.5 7
12 1,75 L0S 35 21 - 9 7
14 2 1S 40 24 - 10,5 8
16 2 15 40 24 - 12.5 10
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Tiép bang 4.87

d, Buac ren S L | R 1, d a
18 25 125 50 30 - 14 I
20 25 135 50 30 - 16 12
22 25 140 50 30 - 18 14.5
24 3 150 60 36 - 19 14,5
27 3 160 60 36 - 22 18
30 35 170 70 12 - 24 18
(33y R 170 | 70 42 - 26 20

Hinh 4.16 12 két cau cua tard dai 6¢c d€ cat ren dai o¢ (écu), con
hinh 4.88 ta cic kich thudc cua tard dai oc dai.

L

3

—y l

.
o

——

~ L

Hinh 4.16. Két cau cua taré dai dé cdt ren dai éc.

Bang 4.88. Taré dai éc loai dai, kich thuée, mm

d, Budc ren S L | i d a
3 0.5 80 10 6 2.25 -
3.5 0,6 100 12 7 2,65
4 0.7 100 4 8 3 -
S 0.8 115 (6 10 9 -
6 { 15 20 12 4.5 34
(7) L 120 20 12 hTh 43
8 1.25 130 25 15 6 49
9) 1,25 140 25 15 7 5.5
t0 1.5 150 30 18 7.5 6,2
(rn .5 160 30 18 R.S 7
12 1.75 170 35 214 9 7
14 2 190 340 24 10.5 R
16 2 200 0 24 12.5 10
18 2.5 220 50 30 14 I
20 2.5 240 50 30 16 12
22 25 260 50 30 8 14.5
24 3 280 60 36 19 14.5
27 3 300 6l 16 22 18
30 3.5 320 70 42 24 18
33) 35 320 70 42 26 20




Hinh 4.17 1a k€t ciu cla tard dudi cong dé cit ren dai o¢ (écu),
con bang 4.89 la cic kich thude cua tard dudi cong.

L
L 1
e vl
L > [T
T
fe— | ——
- z
— ¢
< T -HE
N
AW
*l‘- -
S

Hinh 4.17. Két cau clia tard dusi cong dé cdt ren dai oc.

Bang 4.89. Taré duéi cong dé cdt ren dai 6¢c, mm

a, | Buoe | 1 L, d d, L H R
5 08 (& (0 i 36 | 36 | 135 | s 12
6 o | 20 2 : 44 | 44 | 135 | 55 3
% 125 | 25 s | 100 | 62 | 56 | 165 | s0 | 43
10 (5 | 30 12 | wo | 79 | 72 | 1es | s0 | w3
2 | 175 | 35 2 60 | 96 | 90 | 250 | 115 | 60
e | 20 | a0 | 24 | 160 | nia | 105 | 250 | 115 | 60
6 | 20 | 40 | 20 | o | 133 ] 125 | 250 | 11s | 60
IR | 25 | 50 30 | 220 | 147 | 130 | 340 | (50 | 95
20 | 25 | 50 0 | 220 | 166 | 158 | 340 | 150 | 95
2 | 25 | s0 30 | 220 | 186 | (78 | 340 | 150 | 95
24 | 30 | 60 6 | 220 | 20 9 | 340 | 150 | 95

4.16.4. Ban ren dé cdt ren tru
Hinh 4,18 1a két cau cua ban ren loai I (ban ren khong ¢é ranh

thodt phoi) dé cit ren hé mét cé dudng kinh < lmm, cdn bang 4.90 la cdc
kich thudc cua ban ren nay.
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Cllg p—

NN

-/

Hinh 4.18. Két cdu ctia ban ren khong cé ranh thodt phoi dé cét ren hé mét
¢é dudng kinh < Imm..

Bang 4.90. Ban ren khong co ranh thoadat phoi, kich thude, mm

d, | 030 [ 035 T od0] 045|050 ] 055 ] 060 ] 070 [ 080 ] 090 |
S 0.075 0.100 0.125 0.150 | 0.175 [ 0.200 | 0.225

h 0,25 0,35 0.40 0.50 0,65 0,80
| S - budc ren.

Hinh 4.19 1a két cdu cta ban ren c6 rinh thoat phoi dé cit ren hé mét
cd duong kinh < Imm, con bang 4.91 1a cdc kich thudc cha ban ren nay.

RO7

18

Hinh 4.19. Két cdu ctla ban ren ¢6 ranh thodt phoi
dé cdt ren he mét c6 duong kinh < Imm,

Bang 4.91. Ban ren co6 ranh thodt phoi, mm

d, 030035 ] 040 | 045 | 050 | 055 | 060 | 0.70 | 0.80 | 090 |
s 0.075 0.100 0.25 [ 0150 |0.175 [ 0,200 [ 0.225
h | 040 0,50 0.63 0.80 1,0 1.25
z | 2 3

S - budc ren; Z - 53 Juong rianh thodt phot.

mét c¢6 dudng kinh > [mm.

Bang 4.92 la két cau va céac kich thudc cia ban ren dé cit ren hé
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Bang 4.92. Ban ren c6 ranh thodt phoi

LLm;i duo: ban ren tron.,
! Pham vismg diyng: d¢ cil ren bang tay vi dé lam sach ren.
Két cau Kich thude (imm)
Pudng kinh ren d theo
D
0 l 2 3 4 h
| . . . _
- 1,2 - - - -
1,4 - - - -
1.7 - - - 16 5
3 2 2
B 23] 23
H- 26| 26| | - | -
T 3 3 - - -
ez A GBS - - - 20| 5
--h J 4 4 - - -
. Dudng kinh rea d theo { D Chiéu diy h theo
1 2 3 4 1 2 1 3 4
56 | 56 56 56
5 25 0
60 60 60 60 105 2 20 2
64 64 64 64
68 68 68 68
30 25 25 20
72 72 72 72 120
76 76 76 76 N
80 80 80 80
85 85 85 85 135 30 25 25 20
. 90 90 90) 90
95 95 95 95
: . \ 5 30 25 25 25
(00 10O 100 100 150 ¢
105 105 105 10S
110 110 L0 110 170 30 25 25 2%
1S 115 115 115
120 120 120 120
125 125 125 125
130 130 130 (30 200 30 25 25 20
135 135 135 135
0- Toat cor 8O 1~ Joai tha 1; 2.-loai thd 2: 3- loai thd 3: 4- loai thi 4, D- dudng kinh)
'Lh- chiéu day.

4.16.5. Ban ren dé cdt ren cén

Hinh 4.20 12 k&t cau clia bin ren dé cat ren con, con bang 4.93 Ia
cac kich thude cia ban ren nay.
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Hinh 4.20. Ban ren dé cét ren con.

i
|
i
\
A\%/z\
=)

Bang 4.93. Ban ren dé cdt ren cén

Ky hicu ren theo hé | £wdng kinh ngoi Chicu day h (mm) |
Anh D (mm) Ban ren loai | Bim ren foai 2 ¢
/16 25 t -

1/8 30 12 13
1/4 38 18 18
38 45 18 18
12 45 24 24
34 55 24 26
| 65 28 30
A 75 30 32
1Y% 90 30 34
2 105 2 36

4.17. Dung cu cit rang

4.17.1. Dao phay rang

Dao phay rang [ dung cu nhiéu ludi duoc diing dé gia cong rang.

Khi cit rang cAn ¢é hai chuyén dong tuong doi vdi nhau:

- Chuyén dong quay cua dao.

- Chuyén dong tinh tién hoac déng thdi cé chuyén dong tinh tién
va chuyén dong quay cia chi i€l gia cong.

- Hinh 4.21 |a dao phay rang dang dia va dao phay rang dang
ngdn (con goi la dao phay modun dia va dao phay modun ngén).
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Kirgang cach tu didny duor
tor cubi chén rang

Chuéu cao profin BGoe chan rng
Goc savu

G I hot g

a)

2
3
p 3
(&)
— 7l._¢_ L
Duong kinh 18 =
Bdn kmh chdn rang Oudng kmh ngoas ¢clia dao
Chidu dan phian adn Muong
Chidl cao khoa van chat Chiéu din ranh
= Chiéu c30 privn (tao
k) Chidu 03 dud: dao
LY
~ 3 A,
o
g I
2. ly pe=- f— {;,—
2 37
3
2 g
3 §
s % ¢
g S
N P
£
s £
o g
5 8 .
§ s A
L
/ Chiéur das dao

i Bé mat dé
Mat dau van chal

Hinh 4.21. Dao phay médun dia (a) va dao phay médun ngén (b).

Hinh 4.22 1a dao phay lan rang.

Duong kinh vong chia

) ! Chigu dar dao Goc sau
Duong kinh 1

oAl ] - 3‘..\ _-Goc hupr
= f - s Buoc mat dau
1
! =<K
Mal hot funy
Goc xoln T R 9
5 PR
'II; 3 - Ban kinh chan rang
U = T~
* . puong kinh 13
Chréu da ren ~N

5 Goc ranh rang
Uoc doe it ————
=1,
Budc phop tiyén ———

Mat cét

1) \ Gia i hat fung
. Chidu day ‘ang

Chiéu cao chiin réng
Chiéu cao Jinti rang

<

Chidu cao rang

. /
Gocg prohn o bél dign ™= x,
phap tuyén

Hinh 4.22. Dao phay lan rdny.
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4.17.2. Dao xoc rdang

Dao xoc rang la dung cu ¢6 nhicu ring duge dung d¢ gia cong
rang tru. Khi xoc rang can ¢é hai chuyén dong:

- Chuyén dong quay va chuyén déng tinh tién di lai clia dao xoc.
- Chuyén dong quay vi chuyén doéng tinh tién ra vao cua chi tiét

gla cong.

Goc¢ say o dinh 1any b

N \

- Mat ty ngoar
5, \ Tidt dhién khos xudt
-"—Ji‘ . ‘7 )

ey Ay

S | .

T —:
T L————'ﬂ LI N = N
I3

N PN Mar truse Mat ma séc Phan 1& xep cht
e 7} ‘Q
Duong kink vong tron dinh Matty rong

Duong kinh vong lron day

Dudi dao

" Ngéng dubr dao
. /0 /
Ren kep chat
= e C A
2 KR .
1 1 :
|
S ; | L

Khoang cach It mat truoc
déi iét didn khéx xudl

Ngdng duoi dno

{8~ Goc truoc § dinh rang
/

Hinh 4.23. Dago xoc réng.

4.17.3. Dao thanh rdang

Dao thanh rang la dung cu nhiéu ludi (nhiéu ring) duge dong dé
gia cong bianh rang (ru an khop ngoai. Khi gia cong can c¢6 hai chuyén
dong:

- Chuyén dong tinh tién di lai clia dao.

- Chuyén dong quay va chuyén dong tinh tién cua chi tiét gia
cong.

Hinh 4.24 Ia dao thanh ring.
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Chidu day rang
3

Chiéu cao dinh rang

- - 1
< -
W A J!
Chidu cao \ RN
rang e -
Goc profin
) . IPNAN
Mat tniioc
Chidu cao dinh  Chidu day . )
rang s rang Byac < Goc sau Géc e
2 < N o " ,‘ \ |
g AR e
1 ! Chidu rong dao
Chiéu cao g
rang
Qe .
Goc¢ profin
L =5
Chitu day rang

Chiéu din dé
Hinh 4.24. Dao thanh rang.

4.17 4. Dao bao ring
Dao bao rang la dung cu duge dilng dé cat rang con rang thang
trén mady bao rang.

Hinh 4.25 la két cAu cua dao bao rang,

8é réng cua s cdt g

Goc nghieng
cuia e ct

oy

/
R -
£z
L 2
= [ e " N\ Chéu cao profin cat
] '/ A Géc profin
Chidu caol s =T
rdng ~ — L | -
/  Chiéu da doo Chiéis réng dao
Mai ty

Hinh 4.25. Dao bao rdng.
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4.17.5. Pdu dao cdt ring

Pdu dao cat rang 1a dung cu nhiéu ludi duge ding d€ gia cong
rang con rang cong.

Pau dao c6 dudong kinh nho duge ché tao lién khdi, con dau dao
cd duding kinh 16n hon 90 mm duge ché tao rang chap. Dau dao duoc chia
ra:

- Theo phuong phdp cat: dau dao mot phia va diu Jao hai phia.

- Theo chiéu quay: dau dao trdi va diu dao phai.

- Theo dac tinh gia cong: dau dao cit tho va dau dao cit tinh.

Hinh 4.26 14 dau dao cat rang con cong.

Dutong kinh diu dao

._-——-\-_h“ Dy ———————
Dao n_goal I 9 Dao trong
(cdt profir IGm =~  Chem . (e profin 16 cun rang)
cua rang) f \1," Thén da0 ;
Lol y - 423
s 4 ’
s

- Miéng dém

Dao phar ngod Dag trat trong
- Dinh dao
«Lud ot Maf truoe N
- = / T '\ M dao
e .‘.//;/ — . Lude cdt
J ‘/ {‘ Mat 501
= Gdc giam { f
phia sau 9 il - Mat lrudc
Khoply” .
- N kneply B — — M2t phiing cus doo
L8 e
\ / Lo

Mat chudn

Hinh 4.26. Dau dao cét rdng cén cong.

4.17.6. Dao ca rdng

Dao ca rang la dung cu dé gia cong banh rang (sau phay lin rang
hodc xoc¢ rang) v6i muc dich nang cao dd chinh xdc va chat luong bé mat.

Hinh 4.27 la dao ca rang.



Luéng knh vong trén cac 16 thoal dd ma

Z  —. .
sy GRER— [F5

cua dao

Duong tunh R
day

|
Duong km/h<<)& . l St / |
véng chia -
0l 75\ —

g e
075 ,
JUTT A b Chéu cao dinh rang \Chxéu day rang
> "
17 . u
PRI

Chiéu day rang
trén vong ron chia

T ;4:
Z /'I'\/o
|
S22
Z,
NI\

7 HIN

Goc nghiéng cua Am 16
s0 vol tAm dao

Hinh 4.27. Dac ca ridng.

4.17.7. Chon dung cu cdt rang
Khi chon dung cu it rang cin chi y dén nhimg yéu t6 sau day:

I. Loai dao phu thude vao két cau va kich thude cua banh ring gia
cong, kich thude cua rang, phuong phép nhiét luyén, quy trinh cong ngh¢
va dang san xuat. Vi du, khi cat rang tru trong diéu kién san xuat don
chiée cd the dung dao phay moédun dia (cho modun m < 16 mm) hoac dao
phay mdodun ngén (cho modun m > 16 mm). Trong khi dé, néu cling gia
cong cdc banh rang nhu trén nhung trong diéu kién san xuat hang loat thi
nén dung dao phay lan ring vi ¢6 thé dat rang sudt cao hon.

K&t ciu cta banh riing doi khi han ché viéc ua chon dao cit ring
ma khong phu thuoc vao dang san xudt. Vi du, d6i véi cdc bloc bdnh rang
(banh rang khéi) khong phai lic ndo ciing cé thé ding dao phay lan ring
duge vi thiéu khong gian dé thodt dao. Trong nhitng trudng hop nay nén
dung dao thanh rang hoic dao xoc cho cd nguyén cong cit thé va nguyén
cong cat tinh.

2. Kich thudc cta dung cu cat rang phu thude vio kich thude va
modun cua banh ring gia cong. Vi du, dé car banh rang trong cd s6 rang
nho chi co thé diing dao xoc ring ¢4 dudi, bdi vi dung cic loai dung cu
cit ring khac khong (he thuce hién duge nguyén cong nay.
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4.17.8. Cdc loai dao phay rang va pham vi trng dung, bing 4.94

Bang 4.94. Cdc logi dao phay rdng va pham vi iing dung

Loai duo: duo phay modun dia (géc an khap 20°).

trén cic mdy chuyén dung ¢6 co ciu chia do.

dinh

Phan vi imyg dung: d€ cit banh ving truc trén cdc may phay ¢ sit dung dau phan do hoge

Dao phay niy ¢6 8 56 (1 + R). Mai v6 dao duge ding dé cit binh rang cé <o rang xic

K¢t cau

Kich thude (mm)

B cho cic dao ~6 NV

m D d b2 h
| 2 3 4 5 6 7 8

0.3 40 16 4 4 4 3 4 3 4 4 26 | 0.66
04 40 16 4 4 4 4 4 4 + 4 22 | 0.88
0.5 40 16 4 4 4 4 4 4 4 9 20 110
0.6 40 16 4 4 4 4 4 4 4 4 18 1.32
0,7 40 16 4 4 4 4 4 4 4 4 18 1,54
0.8 40 16 4 4 4 4 4 4 4 4 16 | 1.75
| 50 {6 4 4 4 4 4 4 4 4 14| 2.20
1.25 50 16 S 5 4.5 4.5 451 45 4 ;4 14| 2.78
1.5 S5 22 6 6 5.5 55 5.5 3 5 A 14 | 3,30
1.75 60 22 7 6.5 6.5 6.5 6 6 5.5 5.5 12 | 3.85
2 60 22 8 7.5 7.5 7 7 6.5 6.5 6 12 | 4.40
2,25 60 22 8.5 8.5 8 8 7.5 7.5 7 7 12 | 495
2.5 65 22 95 95 9 8.5 8.5 8 8 7.5 12 | 5.50
2,75 70 27 10.5 10 10 9.5 9 9 8.5 S 12 | 6.08
3.0 70 27 (1.5 11 10.5] 10.5 10 9.5 9.5 9 12 | 6.60
(3,25)| 75 27 12 12 1.5 11 10.,5] 10,5 10 9.5 12 | 7.18
3.5 75 27 (3 13 12.5 121 11,5 1 I 10,5 12| 7.70
(3.75)| 80 27 14 13.5 (3 12.85 12 241 115 I 12 | 825
4,0 80 27 15 (4.5 3 13.5 13 {2.5 [2 11,5 12 | 8.80
(4.25)| 8RS 27 15.5 15 14.5 I4 7 (35 13 12.5 12 (] 935
4.5 85 27 16.5 16 15.5 15 145 14 13.5 13 It 9.90
5.0 90 32 18 17.5 171 16,5 16 15.5 15 t4.5 11 11.0
5.5 05 32 20 19 18.5 18 17.5 17 16 15,5 I 12.0(
6 100 32| 21,57 21 20 | 195 19 18 17.5 17 1] | 13,20
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Tiep bang 4.94

Lodi dao: dao phay modun dia (goc an khap 20",

Pham vi ting dung: d¢ cit banh rang trye trén cic mdy phay ¢6 sir dung dﬂu_i)h{m do
hodc trén cic mdy chuyén ding ¢o ca ¢iu chia do,
Dao phay niy ¢6 8 56 (1 = 8). M1 56 dao duge dung dé cat binh rang ¢6 88 ring xéc
dinh
Modun T '
m 6.5 7 R 9 10 11 12 13 14 15 16
2 11 1} [ 10 10 10 10O 10 1O 10 1 10
h [43] 154] 176] 198 220) 242 ] 264 28.6] 308] 33.0]| 352
D 0S| 105 ] Y10 | 15| 120 I35 145| 155| 160 | (65| 170
d 32 32 32 32 32 40 40 40 1 10 40 40 |

L[ 23 245 [ 28 | 3t | 34 [ 37 | 40 | 43 [ 46 | 49 [ 50
12 | - - - A [ (37 14 | 44 |46 | |52
2 225024 27 130 | 33 [ 36 139 | 42 |46 | 49 | S2
2% | - | - | - [30 |33 136 [ 39 [ 42 [ 45 [ 48 | 51 |
3 1205423 |20 L 29 |32 |35 | 38 | 41 | 44 | 47 | 30
3% | - - - 20 1032 134 137 | 40 | 43 | 46 | B
4 [ 20 22 125 [ 28 131 [34 [37 [ 40 [ 43 | 45 [ 48 |
B | %4 | - - - 28 | 30 | 33 | 36 | 39 | 42 | 45 | 48
cho I s 1720 215 24527 [ 30 [ 33 136 | 39 | 41 | 44 | 47
cic | 5% | - - - [027 {30 | 32 |35 | 38 | 41 | 43 | 46
dao | ¢ 195 | 21 [ 24 |27 [ 29 [ 32 | 35 | 37 | 40 | 43 | 45
SON"T6%4 | - - - 126 29 [ 30 134 [ 37 139 142 Td4s |
L7 119 20 123 |20 |28 131 | 34 |36 | 39 | 41 | 44
7% | - | - - [25 [ 28 |30 [ 33 135 138 |40 [ 43 ]
8 [ (8 195 22 |24 [27 [ 29 [32 [34 |37 [ 39 [42

2 - 50 rang; h - chiéu sdu phay; D - dudng kinl; B - chidu day dao phay modun dia.

Nhém dao phay

SA rang dé gia cong chao cde dao o N' (Bo g6m 8 dao)

i > |3 14 5 6 7 8
12413} 14516 1720 | 21225 2634 | 35+55| 56+ 134] 2135*

So rang dé gia cong cho cice dao s6 N (B¢ ¢ém 15 dao)

s 2 (2% 3 (34 4 (44 5 |54 6 |6 7 17%
15 | (7 [ 19 |21 [ 23 126 |30 |35 |42 |55 |60 ]| 2
12 13 14 = = + = + + + + + -~ + 1135%
16 | 18 |20 |22 125 20 |34 [41 |54 359 {134

Ghi chi: nhom dao phay gém 8 dao duge ding d¢ cat hanh rang ¢6 mo dun £ 8mm;
* vii dao thanh ring
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Tiép bang 4.94

Loy duo: dao phay lin rang truc vit mdt ddu moi d¢ cal banh rang tru.

-

i

Pham vi ng dung: O¢ phay banh rang try rang thang va rang nghieng trén cic mdy
chuyén dung theo nguyén Iy bao hinh.

K¢t cau

[T

ARARF

Kich thuae (mm)

o g%

m D, L L, d 7 m D, L L, d 7
[1.00 | SO 40 5.0 22 12| 5,50 100 95 | 280 | 32 9
125 | S0 40 65 ¢ 22 12 | 600 | 105 | 100 | 300 | 32 9
1,50 S5 45 7.5 22 12 6.50 | 110 100 § 33,0 a2 9
175 | 55 45 8.5 22 12 | 700 | LIS | 10§ | 35.0 | 32 9
200 | 55 S0 100 | 22 12 8§ 800 | 115 | 115 | 400 | 32 9
2251 60 S0 11.5 ] 22 10 1 9.00 | 140 | 130 | 450 | 40 9
2.50 | 65 55 25| 22 10 0.0 | 150 | 135 | 560 | 40 &
(275 68 55 140 | 22 10§ 11,0 | 155 | 145 | 55,0 ) 40 ]
3005 70 60 1501 27 10§ 12,0 ) 165 | 155 | 60.0 | 40 8
(3.25y| 75 65 16,5 | 27 0 | 130 175 | 170 | 650 | 40 8
350 | 75 70 t7.5 | 27 10 140 | (8O | 180 | 70.0 | 40 8
(3.78)| 80 70 190 27 10 150 | 185 | 185 | 75.0 | 40 8
4.00 R0 75 20.0 27 9 6.0 | 195 208 | ROO 40 8
4,25 85 80 | 21,0 27 9 IRO | 215 | 230 | 90,0 | S0 8
4.50 | 85 85 | 23.0 | 27 9 20,0 | 230 | 260 |1000] 50 8
5,0 90 90 | 250 | 27 9
L m- modung 7- 86 rang.

4.17.9. Cdc loai dao xoc ring va pham vi ing dung, (bang 4.95)

Bang 4.95. Cdc loai dao xoc rdng va pham vi ung dung

| Loai dao: dao xoc tang dang dia rang (hang.

Phunt vi tng dung.: d¢ gia cong binh rang tru ring thang an khdp ngodi va an khdp trong.

K&t ciu Kich thude (mm)
m Z D, dg Hi1b
1,00 [ 76 |79.76| 76 | 12| &
S e 1,251 60 (7957 75 | 12| 6
[ 150 | 50 [80.26| 75 |12 | 6
P RS [,75 | 43 |81.24175.25( 15 | 8
N 200 | 38 |82.68( 76 | 15| 8
TSI 2.25 | 34 |8330[ 76,5 [ 15| &
\u % 250 | 30 {8241 75 | 15| &
e (2,75)| 28 (85371 77 [ 7| 8
— 3.00 1 25 |8381| 75 |7 &
(3.25) 24 87,42 78 |17 | 8
~ ~ 350 | 2218698 77 | 17| R
m- modun; z- s rang: D - dudmg kinh ngoai; (3.75)| 20 8555 75 | 17| 8
d,- dudmpg kinh vong chia; H- chitu cao: 400 )19 |187.24| 76 | 17| 8
b- bé rong gir. (4.25)| 18 |8845]| 765 | 17| &
450 | 17 [89,15[ 76,5 | 17 ] 8

o0
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Tiép bang 4.95

Logi duo: dao xoc ring dung dia rang thiing.
Pham vi 1ng dyng: d¢ gia cong binh ring (ru rang thang an khdp ngoai va an khap trong,
Két cau

m- modun; £- 86 rang:

D.- dudng kinh ngoai:

dy- dudmp kinh vong chia; H
chi¢u cao;

b- bé rong giy;

d,- dutng kinh mat nghiéng.

=1

d,
71
!

L4_ o
A )

LY

J

¥

Kich thudc (mm)
m 2 D, d |d | b H m |z | D d, | 4d b H

IN

3,50 (28 108,72 98 80 {0 | 20
(3.75) 27 012.3H101.25] 80 10| 20
4,00 [25(111,74] (00 80 o | 20
(4.25)|24 11412 102 80 0 | 20

. S| e
200| 50 [107.31] 100 | 80 20 450 [22|111.65| 99 75 16 | 20

225 | 45 |109.39[101.25/ 80 a0 | A [20[HH05 100 |75 110 | 20

S5 1911996/ 1045 75 12 | 22
2500 40 {10845 100 [RO ] 10 | 20 6 11711886 102 75 12 | 12

(275 36 [10836] 99 |80 10 | 20 6.5 11612227 104 | 75 12 | 22

2 k) 7
R RN R R e RN N
R : e - 8 13 (126,48 104 75 12 22

1.00 | 100 |[104,50] 100 |80
L.25] 80 [105,22] 100 |80
1501 65 (107.96) 102 |80
1.75| 58 [108.19]101,5] 80

oo X xoex
Q

Loy dao: dao xoc riang dang coc rang thang.

Phamt vi 1tng ding: d¢ gia cong binh rang tru dn khdp ngodi va an khdp trong, déng
thoi d¢ gia cong citc bloc bdnh rang.

| K¢t ciu Kich thude (mm)

m V4 D. d, b | H

I 76 17976 76 | 8 | 12 | 28
125) 60 [77957) 75 | 8 | 12 | 28
1.5 50 |8026| 75 | 8 | (2 | 28
175 43 |81,247525(10] 15 | 30
2 | 38 |8268| 76 [10] 1S | 30
2251 34 (83301765 1101 15 | 30
2530 (8241 75 |(10] 1S | 30
(2,75) 28 [8537| 77 |10]| t7 | 30
30|25 |8381 75 [10] 17 | 30
(3.25) 24 (8742 78 10| (7 [ 30
35122 (8698 77 [10]) 17 | 30

>

d,

m- mbdun; z- 86 rang; D,- dudng kinh ngodi; dy- duong kinh vong chia; H- chiéu cuo:
b- bé rong giy; 1- chidu dily rang.
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Tiép bang 4..95

Louai dao: dao xoc rang dang coc riang thang.
| L-0¢ ) ) ¢ 18

———,

Phani viting dung.: € gia cong bianh rang tru an khap ngoai vi an khap trong, dong thai
¢ : ! g 2 e png P g 2
de@ gia cong cdc bloc binh rang.

K& ciu

Kich thude (mm)

m z D, d, | b | H m |z | D d, b | H
LOO | 100 | 1046 | 100 [ 10| 17 | 30 | 3,50(28(108,72] 98 12 20 | 32
(,L25| 80 [105.22] 100 | 10| (7 | 30 [(3.75){27|11234{101,25] (2 20 | 32
LSO | 68 107961 102 {10 ] (7 | 30 | 400251174 100 12 20 1 32
(75| 58 [1ORNQ[10LS| 1O | 17 | 30 [(4.25)24 |(14,12] 102 12 20 | 32
2,001 50 10731 100 J12) 20 | 32 | 4,50 122 111.65 99 12 20 | 32
2.25) 45 [109290101,25) 12| 20 | 32 5 2011405 100 12 20 | 32
250 40 [1OBS46| 100 |12 20 | 32 | 55 [19[11996]1045| 12 22 | 34
(2,75 36 [I0R06] 99 (12| 20 | 32 6 |17 [11886| 102 12 22 | 34
3.00 | 34 JI1L520 102 (12 20 | 32 | 6.5 |16[122.27] 104 12 22 | 34
(3.25)0 3L [110990100,75{ 12 ] 20 | 32 7 IS P2467] 105 {2 22 | 3

m- madun; z- so ring; D,- dudng kinh ngodi: d,- dudng kinh vong chia: H- chidu cao:
b- bé rong ad; |- chicu dai rang.

Logi dao: dao xoc rang dang coc rang thing.

Pham vitmg dung: d¢ gia cong binh rang try ring thang an khdp trong.

K¢t cau

~——— G g ff

P2174 3

A - 23 -

—wo—'

A I '
i :F‘ .

L rIM29%15

’(\Lr, : "'—(ﬁg7*'l

e d, ——

.

Kich thudge (mm)

m yA d, I
1 50 50.0 12
1.25 40 50.0 12
1.5 34 5{0 {2
1,75 29 50,75 15
2 25 50,0 1S
2.25 22 49.0 (5
2.5 20 50.0 15
.75 (8 498 17
3 17 S1.0 17
(3.25) 15 48,75 17
35 14 49,0 17

m- moédun; z7- 56 rang; d,- duding kinh vong chia: |- chicu daj rang.
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Tiép bdng 4.95

Loui dao: dao xoc ring ¢ dudi rang thang.

Pham vi ting ding: &€ gia cong binh rang co 6 rang nho va dé gia cong ring cua cic bé

LIy hop.
KE e Kich thudge (mm)
m z dy ) |
T 2R 260 12
SO A 1.25 20 250 (2
5 1.5 18 26.0 12
G 1.75 15 26.25 15
4.
I1 2 13 20,0 15
=)
: 225 12 27.0 R
5 25 10 250 15
{279 10 27.5 17
1

m- modun; z- sd rang; d,- dudng kinh vong chiag 1- chiéu dii rang.

Loyl duo: duo xoc rang dang dia ring nghiéng (pde nghiéng cua duimg xoan vit 157).

Pham viting dung: ¢¢ gia cong cdc binh rang nghiéng. Khi gia cong binh ring an Khép
ngodi (hi dao v binh ring gia cong ¢é chicu xoan nguge nhau. khi gia céng binh rang

|_an khap trong chiing ¢6 ciing chiéu xoan.

K&t cilu

/10
g7
1

Kich thude (mm)

m, 2 B D, d, d, b H
1,00 100 15%12710" | 108.25 103,626 80 10 22
.25 80 15°12°10™ | 108.85 103,626 80 10 22
1.50 66 15°02°50™ | 108,47 102,515 80 14 22
1,75 56 (4"53°30" | 108,09 LO1.406 80 10 22
2,00 50 (5912710 | 110.94 103,626 80 10 22
2.25 44 15°02°50" | 110,56 102,515 80 10 22
2.50 40 15°12°10™ | 112,08 103,626 80 10 22

2.75) 36 [15°02°50" | £11.60 102,515 80 10 22
3.00 32 1434517 | 108,71 99,195 80 12 25
(3.25) 30 14"48°50" | 110,76 £00.852 80 12 25
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Tiép bang 4.95

3.50 28 14°53'30" | 111,77 101,406 80 12 25
(2.75) 26 14°48'50" | 111,57 100,852 80 12 25
4.00 25 15°12° 10" | (14,97 103,626 80 12 25
(4,25) 23 14°50° 10" | 112,83 101,129 80 12 25
1.50 22 15°02°50" | 114,71 102,515 75 12 25
5 20 (5"1200° | 1178 103,626 75 12 25
5.5 18 (5'02°50" ' 117.42 102,515 75 12 25
6 16 14934'5(" ¢ 115,46 99,195 75 12 25
6.5 15 14%48'30” | 118.47 100.852 75 12 25
7 14 14°53'30™ | (20.38 101,406 75 12 25

m,, - modun phdp tyen; £- 56 rang: B- géc nghiéng cia dudng xoin vit;
D.- dudng kinh ngoai: d,- duding kinh vong chia; d,- dudng kinh mit nghiéng;
b- beé rong o chidu cao:

Logi dao: dao xoc rang nghicng ¢6 dudi (géc nghiéng cia dudng xocan vit 237,

_Pham viing dung: dé pia cong binh rang nghiéng ¢6 o ring nho.

K&t ciu

m, z B D, d, d, b H

( 94 237277 (06,81 | 102,212 80 10 22
[,25 76 23235 10873 | 103.502 80 10 22
1.5 62 225150 106,68 | 100.930 80 10 22
(,75 53 224757 107,00 | 100611 80 10 22
2 47 237727 109,31 | 102,212 80 10 22
2.25 41 22°30°9" 107,59 | 99.973 80 1)) 22
2.5 37 22944°3” 108,54 | 100.292 80 t0 22
(2.75) 34 22059 38~ 110,29 | 100.570 80 10 22
3 32 23"38°44” (14,23 | 104,798 80 12 25
(3.25) 28 22%20°43” 108,03 | 98,388 80 12 25
3,5 27 23"15"15” 112,89 [ 102,856 B0 12 25
(3.7%) 25 23"3°32" 112,53 | 101,891 80 2 25
4 23 22"36°16" 110,66 | 99,655 80 12 25
(4,25) 22 22°59°38" 113,10 | 101,570 80 12 25
4,5 21 239155 115,05 | 102,856 75 12 25
5 19 23235 117,05 | 103.502 75 12 25
5.5 17 22°59°38" | 115.476| 101,570 75 12 25
6 16 23°38°44> 121,06 | 104,798 75 12 25
6.5 14 22"20°43" 116,00 | 98,388 75 12 25
7 13 22720'43" 117,36 | 98,388 75 12 25
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Tiep bdng 4.95

Logi dao; dao xoc rang nghiéng c¢6 dusi (géc nghiéng cua dudng xodn vit 15°).

thm vi tng dung: d€ gia cong banh rang nghiéng.

Két cau Kich thude (mm)
m, 4 B d, |
1,00 | 36 14°4117° ] 37,218 12
1,25 | 30 15°19°25" | 38,882 12
1,50 | 24 14°41°47° | 37218 12
S 2457 175 | 21 15°0°35" | 38.048 15
L ] 200 | (8 144147 | 37218 ts
. 225 | 17 14°41°47" | 37,218 1S
@ W2 P2 N can mose sé 3 250 | 15 (5°19°25" | 38,882 (5
T 2 E (2751 13 14°35°32™ | 36,942 17
T | 3,00 | 12 14°41°47" | 37218 17
a G329 | 11 14°35°32” | 35,942 17
350 | t0 14°16'46” | 36,116 17
3,75) ] 10 15"19°25" | 38,882 20
4,00 9 14°%41°47” | 37218 20

Logi dao: dao xoc rang nghiéng c6 dudi (géc nghiéng cla dudmg xoén vit 23,

Pham vi img dung: dé gia cong banh rang nghiéng c6 56 ring nhd.

K&t ciu Kich thudc (mm)
m, z B d, ]
1,00 | 35 23°0°3" | 38,023 | 12
125 | 28 23°0'3" | 38,023 12
i 1,50 | 23 | 22939147 37384 | 12
R \ 1,75 | 20 23°0°3" | 38,023 15
j 2H05Y 200 | 18 | 23%41°527 39315 15
= 2.25 | 16 | 23%1°527| 39,315 (5
@ A2 P23 b= con mose s 3 250 | 14 23°0'3" | 38,023 (5
s _ (2,75) | 13 | 23°31°23"] 3899 17
Y [t 3.00 | 12 [ 23%41°52" 39315 17
(3.25) | 11 2331°23" 38,99 17

d

2~ 350 | 10 | 23°0'3" ) 38,023 | 17
3! 9 22°8°6 | 36,435 | 20
400 | 9 | 23°41°52" 39,315 | 20

m, - modun phép tuyén; z- $6 rang; - géc nghiéng cua dudng xoan vit;
d,- dudng kinh vong chia; |- chiéu dai ring.
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4.17.10. Dao thanh rang va pham vi iing dung, (bang 4.96)
Bang 4.96. Cdc loqi dao thanh rang va pham vi ing dung

ll)tll dao: dao llmnh horang.

Phani viting dun” “ad eat cie banh 1 ang HU T wp thing vaiing nghmw Ca ba loai dao
thaunh rang: duo cid (ho, dao ¢iit ban tinh vic dao cat tinh. Dao cit tinh dimg J€ cat cae

|_binh rang <6 nhiet hJLun‘m cO mai_ proplun rang

Kich thurde (mm)

Duo thanh rang duge ¢hé 1o ¢d nhicu
modun: m =1+ 24 mm,

. o L i

4.17.11. Dao bao rang va pham vi ing dung, (bang 4.97)

Bang 4.97. Cdc loai dao bao riang va pham vi itng dung

[ Logi duo: dao bao rang d€ car binh rang con rang thang theo pheong phiip bao hinh.
Pham vi ing dunu d¢ cat hin unh va tinh lmnh riing ¢on rang thang. Nhom  duo gém
b hai dao . madi duo et mot phia cia prophing 1ang.
. R N 5
Lo ]
LT 7
T o v
t [ R .
= \
- -
| I R U
3 g N, L7TTN
A4 ) 47_4 SN
| \\ Y .
| _ ;\-..L.I/.f { .
i P T '
. . . '
g-—-‘— ) i i - e . .-—l
por—— LR eN e e
| i Loai ¥ - l\_lg__h —I-ﬂr}'tj'm‘lm)
| Maodun h b [ [ H T H, ] 1
_03=04] YO | 002 T 1035 i
0,5+ 0.6 15 1 020 0 1055 24 21 0.5
— o mi e RPN R . +- JRE— —_
0.7 =08 | 2.0 0.28 (075 4
VL ZUS et kORI B e ] 4
32 _ 04 s, 1.0
4.5 0.60 H60 20 18
. -~ R ——— — 3 I
S6 0 080 (2.00 1.5
; 006 | Lo 12,10 20
80 p 120 w1 T e T ]




Tiép bdang 4.97

Loai dao: dao bao rang d€ cat banh rang con rang thang theo phumw phap bao hinh.

Pham vi 1ing dung: 3€ cat ban tinh va unh banh rang ¢on rang thing. Nhiém dao gom
hai dao . moi dao cit mot phia cua prophin rang.

K&t cau

Ltoat It

T
F,.,_
H—{Mi10X15
+ r:h .
oY o
~
S

™

% / y Y

N7 G ’/zi\\" Frany { + '3:_-_ AL ¢

NS ZAERNS 2R\ P B - --’1 *

~ b Tl A 1 ol fo } 7}0 __,__{,/_,\
75 - v 39

Loai 1 - Kich thude (inm)

Modun | h b B | H } H, | (
0506 15 0.20 [6.03 AT 0.5
0,7 = 0.8 20 T 028 16,25 27

I = 1.25 32 040" 7 16,65 26| )
L3175 45 0.60 17.10 P
2225 ! 56 0.80 17,50 23
25+2.75 6.6 .00 17.90 22
3:325 g0 |7 120 [8.40 20 21

5375 04 .40 18,90 19 1.5
4425 1.0 1.60 19,50 18

45 (1.0 1,80 19,80 18

5:55 12.5 2.00 20.40 16.5

Két cau
I3

Loal ! 135 5
L e 200

ﬂ\; .‘! 82

.l [
o E_ 1 1)
Lﬁ@f{%ﬁ@@ﬂ@“ sl Y
1P =19 =] 21.}‘3/
Loai Il - Kich thudc (mm)

Madun h b B H, H- t

1+1.25 3.0 0.40 14.6 36 1.0
15+ 1.75 45 0,60 151 35

2 <2725 56 0.80 15.5 30 33
252,75 6.6 1.00 15.9 33

3 325 8.0 (.20 (6.4 31
35+ 3.75 0.4 (.40 6.9 30

4:425 11,0 £.60 17.5 28

43 (1,0 1,80 17.5 28
5:55 2.5 2,00 13,1 22.5 27 1.5

665 15,0 2.40 19,0 24

7 17,5 2.80 9.8 22

[ 20,0 3,20 20.8 19

9 22.5 3,60 217 20 {7

10 25.0 4,00 225 17




Tiép bang 4.97

Loai dao: dao bao rang dé cat binh rang con rang thang theo phuong phip bao hinh. ]

Pham vi g dung: dé ¢at ban tinh va tinh binh rang con rang thang. Nhém dao gom
hai dao . mo6i dao ciat mot phia cua prophin r.ag.

Két ciu ~
Lo v —
I_l_\ T b 70°
8\ Y <
1) (
i { l
- .
IN s
h W \
g
2k A S| T IS
1 \ ;7;_ R ] i —‘J‘T.I_
\_C! - hd s —
{
e 2§ ——bam-25 fasimd =
// ’
Loai IV - Kich thude (mm) )
Maodun ho b [ __ B H, W _H, | t
3+3.25 80 | 120 23, 48
35+3750 94 .40 239 R
4+ 4.25 10T 160 245 +0 15
4.5 1.0 180 24.5 45
555 125 [ 200 AL 44 s
6+ 6.5 (5,0 2,40 26,0 +1 B
7 17.5 280 26.8 39
8 20.0 3.20 278 36
9 ' 225 3.60 287 R
10 250 1420 29.6 3l
I 275 4,40 30.5 SN
12 00 | 480 T 267 |
13 300 5.20 313 41 2
Eo 335 | 5,60 427 38
15 36.0 6.00 | 436 33
16 38,5 640 | 445 33
I8 432 | 720 46,2 28 2,5
[ 20 | 480 800 18,0 23.5

4.17.12. Két ciu coa dao ca rang

Hinh 4.28 la K¢t cau cua dao ca rang cdc Joai:

- Céc dao ca rang ¢d modun tir 1 dén 1,75 mm (hinh 4.28a).
- Céc dao ca rang ¢ madun tir 2 dén 8 mm (hinh 4.28b).

Bang 4.98 Ia kich thudc (mm) cta cde dao ca ring ¢6 dudng kinh
danh nghia cua vong - hia d, = X5 mm.
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Hinh 4.28. Két cdu ciia dao ca rd vy
a- médun tir 1 dén 1,75 mm. b- médun tir & 4én 8 mm.
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Bang 4.98. Kich thudc dao ca rang

m, z Buong kinh 8 B d d,
D, d,
i 86 89,53 87.327
(,25 67 87.79 85,042 10° 16 31.743 60
1.5 58 91,64 88,342

m, - modun phdp tuyén; z- 56 rang; D,- duong kinh dinh; d,- dudng kinh vong chiu;
B - g6c nghiéng ciia duding xoan vit,

Bang 4.99 la kich thudc (mm) cua cdc dao ca rang cé dudng kinh
danh nghia ctia vong chia d, = 180 mm

Bang 4.99. Kich thudc dao ca rdang

B
15" | 50

\ 7 Dudng kinh B d d,
D. dy D. dy

1,25 115 | 153,77 | 14882 149,25 1443
1,5 115 | 184,09 | (78.585( 178,66 | 173,159
£.75 100 § 187,23 | 181,174) 181,73 175.67
2 83 176,26 | 171,857 171,72 | 166,634
2.25 73 174,99 | 170,045| 170,51 164,878
2,5 67 179.6 173,41 (74,33 168,14
2,75y | 6! 180.41 173,668 175,13 | 168,391
3 53 17231 164.61 168,51 159,607
3.2%5) 53 186,58 | 178,327 18196 | 172,908 20 63.5 110
3.5 47 179,76 | 170,304 | 175.73 165,128
3,75y | 43 178.16 | 166,939 174,01 161.866
4 41 181,88 | 169.786| 17773 ' 164,626

4.25) 37 176 3 1 162.798} (723 157.851
4K kY 186.4 (72.374| 182,14 167,136
5 31 177,36 § 130.469| 173,49 155.592
5.5 29 183.82 | 165.127| 179.71 160,109
6 27 187,85 | 167,716 184,32 162,619

m,. modun phip tuyén; Z. sé rang; D.. duong kinh ngoai; d,. duong kinh vong chia;
B. géc nghiéng ctia dutmg xoin vit.

Bang 4.100 la kich thuée (mm) cua cdc dao ca rang cé dudng kinh
danh nghia cua vong chia d, = 240 mm
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Bang 4.100. Kich thudce dao ca rang

B ]
(5" _ | 50 ]
m, z Pudng kinh B d d,
D, dy D, dy
2 115 | 243.05 | 238.1141 23582 230,877

2,25 (03 | 24487 | 239925] 237.58 | 232,635
2,5 91 241,71 | 235,526{ 234,56 | 228,369
(2,79 83§ 243,04 | 236,302 23589 | 229.122

3 73 234,43 | 226,726| 227,54 | 219.836

(3.25) 67 233,67 | 2254311 226,83 | 218,582 25 63,5 1o
3.5 61 22983 | 221.03{, 223,11 214315 ’ T

(3.75) 6l 246,16 | 236.819| 238,97 | 229.624
4 53 22938 | 219479 222,71 21281

(4.29) 53 243,64 | 233,196| 236,56 | 226,111
4.5 51 248,60 | 237.596| 241,38 | 230.377

5 43 | 234,68 | 222.,584| 22991 | 215,821 23 63.3 HO
5.5 41 246,65 | 233.455| 24191 | 226,361

6 37 | 24647 | 229831 24071 | 222,848

6,5 35 | 253,89 | 235,525 2480 228,309 :

t

7 3l 245,81 ¢ 224.655| 240.2 217.829 ;
8 27 | 24905 | 223,620 243.45 216,825 |

m, - modun phdp tuyén: z - 50 ring: D, - dudng kinh dinh: d, - dudng kinh vong chia:
B - g6¢ nghiéng cta dudmg xoin vil.

4.17.13. Dao phay vé tron dau rdang va pham vi itng dung
Bang 4.101. Dao phay vé tron dau ring va pham vi ing dung

L.pai duo: dao phay vé tron diu ring.

Phiam vi g dung: d¢é v¢ tron diu rang rén ciac may chuyén ding va trén cdc may var
nang ¢é s dung d6 gd.

Két cau Kich thudgc (imm)

Modun (m) d L ]

[ =125 (3 65

1.5+ 1.75 (3 65

2+225 13 65

2.5+2.75 13 65

35325 13 63

7 35+ 375 13 65

éf" — j/ = 4 13 65

i 45 13 65

5 18 65

L 6 18 65

7 18 65

8 18 75

9 18 75

10 25 75
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Tiép bang 4.101

Loqi dao: dao phay vé tron dau ring.

Phum vi ting dung: dé vé tron dau ring trén cic mdy chuyén dimg.

Két ciu Kich (I\U(’TC‘(]I-I_IQ)_

Loai A Loai | Modun (m) d d
B 3,5 25,4 222
\ C 4 30.2 25.2
C 4.5 343 283
Loai B C 5 RL I 4
| " . C 5.3 423 347
7\{_ 7 g}‘r C 6 16 38.4
7 ‘%%—“”%‘{;% 1 A 1.25 9.8 75

v A LS 1,7 )
A 1,75 13.6 10.2
Loal C A 2 15.6 12.2
A 225 17.5 {4
A 2.5 ! 19 155

A 3 23 I

i

4.17.14. Dao phay then hoa va pham vi iing dung

Bang 4.102. Dao phay then hoa va pham vi iing dung

Loai dao: dao phay truc vit d¢ cit then hoa ¢6 prophin than khui.

Pham viamg dung: 8¢ cat then hoa ¢6 prophin than khai.

p L

!

Kétcau

17 AN\ AT A

T
TRl gk

|
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Tiép bang 4.102

Kich thude (mm)

m D, |3 L, d Z/ m D. L L, d yA
| S0 40 33 22 12 35 75 70 63 27 10
1,5 55 45 38 22 12 S 85 85 78 27 9
2 55 50 43 22 12 (7) 05| 100| 92 32 9
25 60 50 43 22 10 10 140 | 130 ] 122 40 9
Dao phay loai I: dé ciit then hoa c6 ranh thing.
Dao phay loai I1: d€ c¢it then hoa ¢6 ranh tron.
Loal dao: dao phay 1an truc vit dé cit then hoa ¢6 Prophin hinh chit nhat.
Pham vi img dung: d€ cat then hoa c6 Prophin hinh chi¥ nhat.
Két ciu
Kich thude (inm) ]
| _Thong 6 cia trye then hoa D, L L d 7
Dxdxb h
25 x2]1 x6 6 65 50 40 27 12
28 x 24 x 7 6 65 53 43 27 12
30x25x8 6 70 53 43 32 12
32 x28x8 6 70 53 43 32 12
ISx30x9 6 70 53 43 32 12
40 x 35 % 10 6 70 56 46 32 12
SOx 45 %12 6 90 63 52 32 12
60 x 54 x 14 6 110 71 58 32 14
75x 65 %16 6 130 80 66 40 14
80 x 70 x 20 6 135 80 66 40 14
90 x 80 x 20 6 140 80 66 40 14
8% 33x6 10 70 45 35 32 12
42 x 36 x 6 L0 70 50 40 32 12
45 x 39 = 7 (o 75 53 42 32 12
S5 x47%x9 (o 75 56 45 32 12
65 x 55 x 10 10 80 56 45 32 12
TOXx 60 x |t 10 80 60 49 32 12
100 x 90 x 14 » 10 [10 7! 58 32 14
120 % 110 % 20 1o 125 80 66 40 14
40 x 125 20 10 130 85 71 40 14
160 % 145 x 22 10 135 05 81 40 14
180 % 160 x 24 o (40 100 86 40 4
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4.18. Da mat
Bang 4.103 1a cic loai d4 mai va pham vi iing dung cha ching.

Bing 4.104 12 cdc loai thdi dd mai v pham vi dng dung cua
ching.

Bang 4.108. Cdc loai dd mai va pham vi ung dung

Loui va két cau Kich thusc (mm) Pham vi tmg |
R D) | d 'HH)] ho) [a'(@) dung
Dé mai tron
Prophin hinh iru ngoai, tron
4 3 I 6 trong. mai vo
— + + + - 1am, mai
| . I 1060 | 305 | 250 phing, mai
ring va mai
sac dung cu
Prophin hinh ¢6n hai phia
250 76 8 3 40
= + + + + Mii rang
500 254 36 8 60
Prophin hinh con 45%
a_ | 2500 |76:127) 6:13 Mai rang vi
v e 300 - mai sac ludi
n L cua
Prophin hinh cén ¢o
géc con nho 80 1 20 | 6 2 1S | Mai rang va
< ‘5,? fffff B - = < + * mai sac lud
I — SO0 | 203 | 32 | 5 | 35 | cuavadao
I '—.— —_— 1 l]l]u}l
L ) 10 -
Prophin hinh tru ¢6 A
phiu 1om 600 | 3 13| DE mai tron
nr— (5 + + - ngodl vit mii
S I ’*I - 305 ¢ 100 tron trong
4 313) '. /
Prophin hinh tru ¢6 phéan
1om hink con L300 | 127 ‘ 10: (5;] B¢ mai tron
,9."—,[ A = = SO - 20 ngodi va maj
A il A 750 | 305 | % miit du
J p
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Tw» bang 4.103

s L | Kich thude (mm) i Pham vidng |
Loat va két ciu DD, a H(H,) | hib) | ) dung {
Prophin hinh wru ¢6 phan
16m  hai phia 250 .- ! N
) + 70 | 40 B¢ mai tron
e S 900 |1 + | = - ngodi vi 1am
- T I+t (150 | 305 | 275 banh dan khi
i | N - maj vo tam
| ] - T 37%) ;

Prophin hinh try ¢6 hai

phian 13m hinh con NI
; I Pé mat tron
N 750 308 80 - ngoiti va xén

= Iz mat diu
- M
. ‘ 1 —
Prophm hinh tru ¢6 rianh ; |
mat dau '
500 51 :
d ; .
re _ . - 16 - bé mi tho
m. T‘ : _.
- 1340 | 250 mit phang
;l ’..__Q_.‘N...' i
! Prophin hinh tru ¢6 1dp dém
! o mit dite 500 51 v 40 bé mii tho
. TS al - - - mat phang
mh:—;:—'bzf_____ T 1 1340 | 250 75

Prophin dang dia
; _d. 80 . C06 DE ¢t dit va
F:‘:‘? . . 20: 32 - niii rinh
— LS00 4

i
|

e
D¢ mai phang
bang mat dau

Pro phi-n d ;u-l_g vong
g 90 76 50

r — B < 4 |
! 1l 685 | 580 | 150

A

S | . . cia di mai
; Prophin ding coc hinh tru 10 25
T Er)* 300 13 100 PE mii sac
4L |:§ s B (32 = (20 dung cu va
g | - mii 16
e 250 75 . ¥
Prophin dang ¢oc hinh con
50: 68;
50 13 25 70: 80;| Dé mai sac
- + - - (45; 60; dung cu va
300 150 150 1 65; 80)| mii phiing
: : |
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Tiép bang 4.103

Loai va k¢t cau

Kich thude (mm)

[ Pham vitng |

WD(DI) d H(H,)| h(b) a"'[li-';i- dury
Dung dia IT E
e 80 |13:2000 8 g BE min sic
- =] 32 < ¢! rang dao phay
D M, 250 2. . =
) L 13 _
Dang dia 27T 1
b .4
< (\'\:\ = D¢ mai sac
! 5 __l’“ 175 32 16: 20 3(16) ' ranyg dao Ban
} R N trucvit ,
Dany dia 3T F 1 . !
4 U B¢ mag rang
1 B 228 4() 18:20] 28 L0 XOC rang
IS l\ " -’r[ 275 v mai banh
= rang
Dang dia 4T
e 150 |
'- %ﬂ e I = 320127110: 20,0 2 Pé mai rang
< £ _’I 350 40
Dang hinh try C
e 100 | 32 8 B¢ mai can
=1 ) — 1=l - - + - mau
-. . D 300 (2 40
Dau mai tru
- 3 ( 6
I }, = + +
- 40 6 60 Dé mii 16 v
e ] mai cac mat
. dinh hinh
Diu mai goéc F inh in
o 16
—t— < 56 ] 8§10
T ‘ 40
Dau mai con ¢6 géc ¢6n 60°
80, 10 3 25 Dé lam sach
16 tam va cice
T d_‘ mat con khic
trd 20 6 32
L ~C_| 32 50 J
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Tiép bdng 4.103

Loai va két cau

Kich thude (mm)

Pham vi ing |

—— DD,) | d HH) | h(b) | a*3% dung
Piu mai vdm
R !
6 | 2 {0 Pé Iam sach
T - - = Ben 2 cic mat dinh
A HH 2| 6 | 50 hinh c6 bin
kinh [6n
Pau mii cén hinh cau
’; 8 x) 16 D¢ Jam sach
b + + + (2+5) céc mat dinh
40 13 60 hinh phac tap
} o
Pau mai ¢6n ¢6 dinh duoge
ve tron 10 4 D¢ lam sach
0 + = cde bé mat cé
4¥ 32 13 ban kinh nho
e va mat cin
Ddu mii hinh ciu
€6 phan try 16 20 D¢ 1am sach
& + 36 = 7,5:10; 12,5 | cdc mat dinh
zL ’ 25 60 hinh
g

Bang 4.104. Cdc loai théi dda mai

Loai va két ciu

Kich thude (inm)

Pham vi tmg |

B L H{(D) dung
Thoi da ¢ tiét dién vuong i
i
4+25 16 =200

il
Dung cu mai
tay, miti khon
(8, mai siéu
tinh xdc cdc

Thoi dd ¢d i€t dien hinh chir nhat bé mat hinh
#ﬁ E 8+40 | 25+200 | 4+20 |y
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Tiép bing 4.104

e e Kich thudc (mm) { Pham vi itag 3
Loai va két cdu B L 0Dy | dung ;
Thoi d4 ¢6 tiét dién hinh chi nhat ! Pung cy mai |
dé mai khén 1y, mai khon

2+15 40 + 150 3+14 10, mai siéu

X tinh xdc céce

E I_‘E bé mat hint

tru
Thoi d4 ¢é tié1 dién hinh tam giic
&ne
2% 6+ 16 -
== 150
Théi di ¢é tiét dign trdon
2 . -
)g(' - 100+ 150 | (6 + 16y | Pungdé s
’ E nguoi cdc mat
diah hinh
Thdi da ¢6 tiét dién hinh ban
nguyet (50,200 | (13: 16
20)

‘[ﬂE

4. 19. Pa mai kim cuong

Bang 4.105 12 cdc loai d4 mai kim cuong, bang 4.106 la cic loai

ddu mai kim cuong va pham vi ing dung cla ching.

Bang 4.105. Cdc loai dd mai kim cuwong

Loai v két cau

Kich thude (mm)

Pham vi ting

D H d b S dung
Prophin hinh tru ¢ than ¢ gida Dé mai tron
2 16 2 6 ngoai, tron
. ) it iR + + + 2:3; | trong. mas vo
bl 500 | 50 | 305 | - | 5 | tmvamai
£ a sic dung cu
Prophin hinh tru khong 6 than
O gitta 6;8:
d 10; | 6:10 | 2:3;4| - - | D€ mai wdn
- { - (3 trong
D
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Tiép bdng 4.105

Lo vii két cdu

Kich thude (mm)

Pham vi dng

D H d I b S dung
] Prophin hinh tru ba mat
; r B 125 6 32 Dé mai tron
P ; Py + - - 2:3:4 | ngohi v mid
%, . =L | 250 | 20% | 127 mat diu
~Hs RN
Praphin hinh tru ¢é phan 1om 18
R : . 80 | 20: | 20 |3 B¢ mai sac
/LI‘ T s + 23 + [0: | (.5 |dungcuva
et —— 300 25: 127 | 40; | 3:5 | mas da granit
] 30; 60
32
Prophin hinh tru ¢6 phan 16m ¢
hai phia 100 6 20 350 | 1:2; | DE mii séc
- - — — = = - 10; | 3:5 |dungcuva
Ty 250 25 127 20 mai cac chi tiét
S T cta dung cu do
‘ Prophin dang ¢6e hinh con
b e D P& mai siic
= u, 2 50 [ 20 | 16 |2:3:5 1,5 |dungcuva
AN + + + | 10;20| 3;5 |mai cdc chi tiét
\ e 250 | 52 | 127 cba khuon
-d 1 miu
Dang c¢de hinh con A |
2 St |SO:80: | 250 | 16:20 | 3:5:8 | 1,52 | DE mai siic
Vs ' —7} 125; | 32: |32:51 10 | ;3 |dungcu
% o Jl 150 | 40
/.‘5‘ 7 | - //
Dang cdc hinh cén A2 20 DE mai sic
. P 50:80; | 25; | 16;20 | 3:5 3 dung cu
-t \1“ 100, | 32; |32:51 4
f‘*? ]| 12s | 40 5
A =i os° 150
o
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Tiép bing 4.105

Loai va két cau

Kich thuéc (mm)

Pham vi ing

D H d b S dung
Dang dia A
. b . 50 6; 16 1; Dé mai sic
by na | L + 10; + 1,5 | 1.5 |dung cu va mai
Q'/ .= ; ._.f{; 150 13; St 2;3; khuén miu
10
Dang dia A1T
, 0 50 | 6:10; | 16 |[1:1.5] 1,5; | D€ mai sic
8 X = + 13; + : 2;3 )dung cu va mai
K‘;:Em? =] [ 150 | 16 | 510|235 khuon méu
ang dia A3 i
Dung d;d AT 32 | 6;10; 10 1,5; I; | Peé mai sac
ot 1316 - 2;3; | 1,5; |dung cu ¢6 rinh
L7 N Tooelz] | 150 51 |5;10| 2; |xoin
o] V! 3
Dang dia A4T
D || 125 | 13; |32:50:] 4 Dé dénh béng
”EI igL - : — = |16 | 76 |+ | 2:3 |mattrude cha
DA s I - mh] 300 | 20: 60 dung cu cit ¢
a 25 rinh xoén
. 25; o’
Dang hinh tru c6 hai mat c6n 50: 30: D& mai prophin,
125: | H, 6 40; | 2;4: |mai sic dung
I z : '| i 250, | 3 + 60; 5 |cu, mairen va
"DLF Y :—: v =] | 300; | 46 | 203 | 90; maii khuén miu
- — = 350; 100
400
Dang hinh tru ¢6 prophin nira ciu H R L
50 2 16 1 2 | P& mairanh
v 2 + + + + + | thodt phoi cua
ST = | 150 | 32 N | 16¥ | 7 |cdc dungcu
Iy B B gy c B (dao tién, dao
; g 3 bao)
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Bang 4.106. Cdc loai ddu mai kim cuong

IR Kich thude (mm) Pham vi ing
Loai va két cdu D H d L dung
Prophin hinh tru
- Loail
=T 3 3 2 | a0
Loai I! - - - 60; Dé mat ]5
“‘T““'- T 20 20 8 80
KRDYPY
L
Prophin dang géc
&E*: = 6 3 3 40; | Dé mai ranh
f = + s 60;
4 20 15 8 80
Prophin dang con
_ 6 6 3 40; | Dé mai 15 tam
IS 'g -4 R - - - 60; VA mai mat
S 20 t8 8 80 | cén
Prophin dang con vit ddu .
e 6 4 3 40; | Dé mai mit
Q’l 3D<E- —Rw . + + 60; | con
Ml 20 12 8 80
Prophin dang vom .
6 9 3 60, | Dé lam sach
o g, - - + = 80 cdc bé mat
A 20 | . 24 8 dinh hinh
Prophin nira hinh cdu PE mai cic
6 6 3 40; | mit ciu va
al=1+—J~ = < + 60; cac mat dinh
R 20 14 8 80 | hinh
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CHUONG 5. PHAN NOI GHEP CUA DUNG CU CAT

VOI DUNG CU PHU

T4t ca dung cu cat phai c¢é phan du6i hoac 16 d€ ndi ghép véi
dung cu phu (hay con goi la co ciu kep dao, co cau nay s& duge nghién
ctu o chuong 6).

5.1. Puoi con cua dung cu cit

Cic dao khoan, khoét, doa va cdc dao phay thutng c6 dudi con

dé kep chat véi 16 con cia truc chinh mdy.

Bang 5.1 {a cic dang dudi con va kich thudce tiéu chudn thudng

dung.
Bang 5.1. Cdc loai dubi cén, kich thude, mm
e
L
S T ~QLL———- - r T o™
LG
a [A]
{y
|-
4 2
} .
i . .__<_ _).__t,
F/
— m
c:;:‘?\l].) D D, d, d, I, 1 a b e ¢ R r
0 9045 |92 |61 | 6 |565|595] 3 |39 (10565 | 4 I
1 11206501221 9 |87 ] 62 65535 (52113585 5 |1.2
12 (17,780 | 18 | 14 {13.5| 75 | 80 g |63 )16 |10 | 6 |16
E| 3 [23825 (24t 19,6185 94 | 99 ( ° 79 120 |13 [ 7
§ 4 |31.267 |31.6 252|245 |117.5] 124 | [11.9] 24 | 16 | 8 |25
5 44,399 |44.7 36,5 35,7 1495/ 156 | 7 |159] 29 [ 19 | 10 | 3
6 163,384 1638|524 51 |210]218] 8 119 |40 | 27 | 13 | 4
|80 ] 80 [804]69 |67 [220[228| 8 | 26 | 48 | 24.[ 24 | 5
&lloo| 100 (1005 87 | 87 (260|270 | 10 | 32 | 58 | 28 | 30 [
w120 120 [120,6] 105 | 102 | 300 |312| 12 | 38 | 68 | 32 | 36 | ¢
S [160| 160 [160.8] 141 | 138 | 380 | 396 | 16 | 50 | 88 [ 40 | 48 |
S 12000 200 | 201 | 177 | 174 | 460 [ 480 | 20 | 62 | 108 | 48 | 60
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3.2. Duéi ¢on 6 ren trong khong vau

Bang 5.2 va bing 5.3 Ia dang dudi con khong c6 vau nhung ¢é ren
trong,

Béang 5.2, Cdc loai dudi cén cé ren trong, kich thuéc, mm

-
77T : .
/q_ __r’ ~ _‘_v\I)hu > ?g E
S SRS
v A ﬁ,
la _
Ly .
5 :
Logi con N° d- dy d, l l; 1 Iy
4
Con | 6 ) ’ ) ) )
e N
mét O . i - - - .
! 6,4 8.0 8.5 35 1,53 -
2 10,5 12,5 13.2 4.5 (.9 .
3 £3,0 15,0 17.0 6.0 2.3
Con 0.6
mooc | 4 17.0 20,0 22,0 8,0 3.2
5 21,0 26,0 30,0 (0.0 5.5 11
6 25,0 31,0 36,0 11.0 6.6 1,4
g | 310 38,0 45,0 14,0 8,0
100 2,0
37,0 45,0 52,0 14,0 9.0
120
c 160
0 200 | 500 60,0 i 68.0 18.0 1.0 23
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Bang 5.3. Cdc logi duéi cén cé 16 ren, kich thudéc, mm

{
I~} Y 2 =S gl'//ﬂ - :[:
| T
4
0 /1
(2
LosiconN'[ D | D, | d | d d, - | | L | a ( {
Con | 4 4 41 |29 | - 25 | 23 | 25 2 2 -
he mét| ¢ 6 62 | 44 4 32 35 3 3 -
0 ]9045] 92 | 6.4 | - 6 50 | S3 3 4 -
1 (1206512294 | M6 | 9 |3535] 57 | 35| 5 16
Con | 2 [17.780] 18 | (46 [MIO]| 14 | 64 | 69 5
mooc | 3 123825240 | 198 [M12] 19 | 81 86 7 28
4 31267316259 |MI6| 25 [1025| t09 | 651 9 32
5 144399 44,7 | 37.6 | M20 | 357 |1295] 136 10 | 40
6 |63.384( 638|539 |M24| SI | (82 (90 | 8 16 | 50
80 | 80 | 804|702 |M30| 67 | 196 | 204 | 8§ 24 | 65
Con [100| 100 [t00.5| 884 | M36| 85 | 232] 242 | 10| 30 | %0
he mét] 120] 120 |120.6]106.6 102 | 268 | 280 | 12 | 36 | 85
160 160 | 1608 143 | M48 | 138 | 340 | 356 | 16 | 48 | 90
200 200 | 201 |179.4 174 [ 412 | 432 | 20 | 60 | 100 |

5.3. Duéi con c6 mét con trong

Bing 5.4 1a k&t cau cua dudi dao ¢d mat con trong.

Bang 5.4. Cdc loai duéi ¢cén c6 mdt con trong, kich thuée, mm

Phan con Phan lry
e SN 7= "
Naxd s N T N N K
S S AN TS X ——
— "‘"//2 vaayyania
<
{s ') {5
1
7] h
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Tiép bang 5.4

Lo‘ﬂll.‘"“ D ds d, Iy I, g h
Conhe| 4 4 3 - 25 21 22 8
mét | 6 6 46 - 34 29 3.2 (2
0 | 9.045 6.7 . 52 49 39 (5
1 (12065 97 7 56 52 5.2 (9
g2 |2 | 17780 149 11,5 67 62 6.3 22
= 3 [23825| 202 14 84 78 79 27
5 4 31267 265 18 107 98 1.9 32
S 144399 | 382 23 135 125 15.9 38
6 63,384 | 54,6 27 188 177 19 47
= |80] 80 71,5 13 202 186 26 52
£ 1100| 100 90 19 240 220 32 60
& 1120 120 {08.5 - 276 254 38 70
£ |160]| 160 145.5 5 350 321 50 90
C |200] 200 (82,5 - 424 388 60 L10

5.4. Duoi dao hinh vuong

Bang 5.5 1a két cau cua duéi dao ¢d hinh vuong, thuong duoc
diing cho nhing dao cé duong kinh nho.

Bang 5.5. Cdc loai duéi dao hinh vuéng, kich thude, mm

Buong kinh duoi dao d a h e
Min Max Danh nghia | . min
1.06 .18 1,12 0,9 1,22
(,18 1.32 1,25 1,00 .38
(32 1,50 1,40 1.12 1.54
1,50 1,70 £,60 (,25 (,73
1,70 1,90 1,80 1,40 4 1.93
1,50 2.2 2,00 1.60 2.17
2.12 2.36 224 [,80 2,45
2.36 2,65 2.50 2,00 2,74
2.65 3,00 2,80 2,24 3,08
3.00 3.35 3.5 2.50 5 3.4
3.35 3,75 3.55 2.80 3.85
3.75 425 4,00 3,15 6 4.35
4,25 4,75 4,50 3,55 4,87
4.5 5.30 5,00 4,00 i 7 542
5.30 6,00 5,60 4.50 6.12
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Tiép bdng 5.4

Dudng kinh duoi dao d ‘ h e

Min Max Danh nghia 4 min
6.00 6,70 6.30 5,00 3 6,85
6,70 7.50 7,10 5,60 7,65
7,50 8,50 8.00 6.30 9 8,65
8,50 9.50 9,00 7.10 10 9,65
9.50 0,60 10,00 8,00 11 10.78
10.60 11.80 (1,20 9,00 §2 11,98
11.80 13,20 12,50 10,00 13 13,38
13,20 15,00 14,00 11.20 14 (5,18
15,00 17,00 16,00 12,50 16 17.18
17,00 19,00 18.00 14,00 (8 19,21
19.00 21,20 20,00 16,00 20 21,41
21.20 23,60 22,40 18,00 22 2381
23,60 26.50 25,00 20,00 24 26,7)
26,50 30,00 28.00 22,40 26 30,21
30,00 33.50 31,50 25,00 28 33,75
33.50 37,50 35,50 28,00 31 37,75
37,50 42,50 40,00 31,50 31 42,75
42.50 47.50 45,00 35.50 38 47,75
47,50 53,00 50,00 40,00 42 53,30
53.00 60,00 56,00 45,00 46 60,30
60,00 67,00 63.00 50,00 51 67,30
67,00 75.00 71,00 56,00 56 75,30
75,00 85.00 80,00 63,00 62 85.35
85,00 95,00 90,00 7¢,00 68 95.35
95,00 106,00 100,00 80,00 75 106,35

5.5. Puoi dao c6 phan vat phing

Bang 5.6 12 ket cdu coa dudi dao ¢6 phén vit phang, thudng dung
cho dao chuat.

Bang 5.6. Cac loai duéi dao ¢6 phan vit phfing,
kich thuoe, mm

Qj;
\‘9

n,b
|- -

PJA er —

gl

T
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Tiép bdng 5.6

Puong kinh dudi dao d i h b c
Min Max Danh nghia
1,90 2,12 2.00 (,60
2.12 2,36 2,24 (.80
2,36 2.65 2.50 2.00 3
2.65 3,00 2,80 2.24
3,00 3.35 3.5 2,50 6
3.35 3,75 3.55 2.80
3,78 425 4,00 3.15
4,25 4,75 4,50 3.55
4.75 5.30 5,00 4,00 5
5.30 6,00 5,60 4,50
6.00 6,70 6,30 5.00 8 0.5
6,70 7.50 7,10 5.60
7.50 8,50 8,00 6.30
8,50 9,50 9,00 7.10
9,50 10,60 10,00 8,00 7 10 0.5
10.60 11,80 11,20 9.00
11,80 13,20 12.50 (0,00
13,20 15.00 14,00 11,20
15,00 - 17,00 16.00 12.50 9 12 |
17,00 19,00 18.00 14.00
19.00 21,20 20,00 16.00
21,20 23.60 22,40 18.00
23,60 26,50 25,00 20,00 11
26,50 30.00 28,00 22,40 {6 1.5
30.00 33.50 31,50 25.00
33.50 37.50 35.50 28,00 14
37.50 42.50 40,00 31,50

5.6. Lo dao cé ranh then

Bing 5.7 1a két cau cta 16 dao cé ranh then dé 1ap trén truc ga.
Két cau cua 16 dao nhu vay thuong dung cho cédc loai dao phay.

Bang 5.7. Két cdu 16 dao c6 ranh then, kich thudc, mm

1 - Dung cu; 2 - Truc gd: 3 - Then

216




Tiép hang 5.7

4 B h t 1 R |
3 2 2 6.7 8.0

10 3 3 82 1.5 0.16 040
13 3 3 (.2 14.6 o
16 4 4 (3.2 17.7 :
19 5 5 (5.6 20 0
22 6- 6 17.6 24.1 025 *
27 7 7 22,0 29.8 5
32 R 7 27.0 348 :
40 10 % 345 435

50 12 R 445 535 e
60 14 9 54.0 64.2 0.40 ‘
70 16 10 63.5 75.0 2o
80 8 ) 73.0 85.5 ‘
100 —%?— 14 91.0 107.0 0.6 25

Ght chi: kich thude trong ngoac khong nén sir dung (24)

5.7. Dao ¢6 16 try va ranh then mat dau

Bang 5.8 la cac két ciu cua dao ¢6 16 tru va ranh then mat dau.
Nhu vay dao duge kep chat trén truc ga tru va then mat dau.

Bang 5.8. Dao c¢6 16 tru va rdanh then mdt dau, kich thuée, mm

Loat It
[-Tm[A] ’
P T~ ( , //’ ya
e 7
/ J - L
.-Q-—T A O —
Sy, 17
% g s
Cx45° Cx L
I
| - Dung cu; 2 - Truc gd
d b h b, t r I c m
S 3 2 33 2,5 0.3 0.6 0,3
8 5 35 54 04 ' 04
10 6 4 6.4 45 05 08 | 5
13 45 5
16 8 5 8,4 56 |
19 5 6 ) ‘6"% o0 i
25 10 5, 10.4 . 12
27 12 6.3 124 7 0,8 0.8
32 14 7 td.4 8 1.6
40 16 8 16.4 % I 2 1
50 18 5 18.4 {¢]
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Tiép bdng 5.7

d

b

b

b, t r r, c m_ |
60 20 10 20,5 1.2 l 2 [
p)
70 22 11,2 22,5 12.5 12 25 I2
80 24 12,5 4.5 14 0.1
100 14 ” 16 1,6 3 1.6

dau,

5.8. Dao c6 16 con va ranh then mét dau

Bang 5.9 la cdc két ciu cha dao c6 16 con va ranh then mit dau.
Trong cédc trudng hop nay dao dugce kep chat trén truc g con va then mat

Bang 5.9 Dao ¢6 14 c6n va ranh then mdt déau, kich thude, mm

130

A

| - Dung cu: 2 - Truc ga
d / 4 - b h b, r r, r, 1 ¢ m
8 | or | 3 | 35 | 33 1651 37

: 0.3 03 |00
:2 4 | 46 | 43 06 | 215 | 48 106
6 | 2| V2 5 56 [ 54 ] 04 27 | 56 | 04
19 6 | 67 | 64 08 | 32 | 7
2» loe|l 16| 7 172 74 ]9 L] 37| 16 0.5
27 g | 88 | 84 12 | 83
2 [ 4y | 0a | 10| 98 | 104 0.6 S| 52|93 06 1 603
0 | & 2l | o e oM e2 |0 [T
50 ta | 12 {144 %8 e 72 [ 1es| &
60 | 025 25 | 16 | i3 [ 164 [ , | 82 [ s [
70 18 | 14 | 184 92 | 13.5
80 20 | 15 | 205 10.25| 14,5
oo | L3 | 2a | 16 (245 V2| 23 | 205155 | 2| O
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5.9. Ong con trung gian

6ng con trung gian (bang 5.10) dugce dung dé kep chat cic dao ¢6
duong kinh nho.
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PHAN 11
DUNG CU PHU

Dung cu phu la co cau kep dao - mét phan cua trang bi cong nghé,
duge dung dé gia cong kim loai trén cic loai may khic nhau va trén day
chuyén tu dong

CHUONG 6. CO CAU KEP DAO TREN NHOM MAY TIEN

6.1. Kep manh hop Kim ciing trén dao tién

Tuy thuoc vao phuong phdp lap ghép ciia manh hgp kim vdi than
dao, ngudi ta phan biét:

- Minh hgp kim duge han véi than dao.

- Manh hop kim dugc lap ghép co khi véi than dao.

Phuong phdp lap ghép co khi cho phép nang cao tudi bén ciia dao,
gidm gid thanh ché tao dao (nhd kha nang sir dung than dao dugc nhiéu

lan).

Bang 6.1 i co cau kep cdc manh hgp kim trén céc loai dao tién.

Bang 6.1. Cdc logi co cdu kep manh hop kim trén dao tién

Sa d6 va phuong phip kep chat

24 "_q
| Duao tién.
A 250 Mainh hegp kim cing duge 1&p trong 16

B\.é‘\"‘,_‘ nghiéng v duge kep chit bing dau buléng
) hinh chém khi van dai 6c ¢6 ren trai.
hp 2B ]

&

450

Dao tién thi.
 Phuong phdp kep chat manh hop kim
cling cling twong tr nhu (rén.
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Tiép bdng 6.1

So d6 vi phuong phdp kep chat

Dao rién.

Manh hop kim cdng duge lap trong
Iranh ho cia than dao,

Kep chat manh hgp kim  duge thue
hién bang vit kep khi van dai oc.

Dao tién.
Mauh hop kim ciing ¢6 chi¢u dii ngin.
Kep chal manh hop kim  durge thue
hien bang bulong khi van dai dc .

Dao tién,

Diing cdc manh hop kim cimg 3. 4, 5 vi
6 canh.

Kep chat cde manh hop kim  duoc thue
hi¢n biang chot. chém va bulong,

Cic kich thudc co ban cia than dao va
nuinh hap kim cing c6 thé chon theo bing
dudi day




Tiép bang 6.1

Kich thude than dao (mm) Kich thudc cia manh hop kim ctng (mm)
3 canh 4 canh 5 canh 6 canh ]
H B IH L 7T T™h [D [n [D | |D
16 18
0 ] t4 2 120 35 14 35 14 - - -
24 ]
20_‘.{ 20 S 18 4.5 I8 4,5 18 4,5 18
2 29 | 140
[ 25 | 22 5.5 22 5.5 22 5.5 22 5.8 22
32
12+ 36 170
205+ 25 1 200 6,5 26 - - 6.5 26 6.5 26

* - manh hgp kim 3 canh va 4 canh.
** _ manh hop kim 4 canh.

So d3 va phuong phip kep chat

Dao tign dyng coc.

Cic manh hop kim cimg c6 thé thay doi
nhanh.

Kep chat duge thue hién bang  dai oc
- vit (loai 1) hac bang bulong  (loai (1),

1- than dao; 2- manh hogp kim cing;
3- miéng bé phoi; 4- vit kep;
5- 16 xo: 6- chét.

Dao tién.

Manh hgp kim cimg 2 duge kep chat
bing miéng bé phoi 3 va vitkep 4. Lo xo 5
¢6 tic dung kéo miéng bé phot 3 dé né an
chiat manh hop kim.

Mainh hgp kim cung 2 duoe lip vio chot
6. chét 6 duge lap vao than dao 1.
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Tiép bdng 6.1

So d6 va phuang phap kep chat

Daao tién.

Dao trén hinh a) ¢é than dan hoi. Didu
chinh theo chi¢u cao (diéu chinh manh
hgp kim cing) duge thyc hién bang vit &
phia dudi.

Minh hgp kim cing cva dao loai b) ¢é
két cau hinh try duge lip vio than dao ma
khong ¢in kep chat.

Minh hop kim cha dao loai ¢) ¢cé két
cau hinh vuéng duoc kep chat bing 10 xo
14.

Minh hop kim cta duo loai d) c6 k&t
ciu hinh vuong duge kep chat bing vil va
han & mat bén.

Duao tién.
Mirh hop kim ciing ¢é két cau hinh
lang tru duge dung cho loai dao 16n.

Dao tién.

Manh hgp kim cing 3 duoge lap trén
miémg dém 2, miéng dém 2 dugc lap trén
than dao I. Hai vit 4 c6 tic dung d& kep
chat cai bé phoi 5. Vit 6 ¢d tic dung kep
chat manh hop kim cing véi cdi bé phoi 5.
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6.2. Kep dao khi gia cong dong thoi biang nhiéu dao

Bang 6.2 la mot s6 vi du kep nhiéu dao trén truc g4 dao khi gia
cong.

Bang 6.2. Kep dao khi gia céng dong théoi bing nhiéu dao

Sa d6 vit phuang phép kep chit

Dé gia cong dong thdi hai mat diu
va vit mép.

Dé gia cong dong thoi:

- Tién 14.
O - Tién hai mat try,
\\\\ \ Y T - VAl mép.
‘\ \\ \ ‘\\\
Uit |

D€ gia cong déng thdi ba mat tru va
vit mép.
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Tiép bdng 6.2

So d6 va phuong phép kep chit

Dé gia cong dong thisi:
- Tién hai mat diu.

- Vat mép.

- Tién mat tru.

thurde.

6.3. Kep dao co vi chinh kich thirée

Bang 6.3 la sd do k&t cau cua co cdu kep dao ¢6 vi chinh kich

Bang 6.3. Co cdu kep dao c6 vi chinh kich thuéc, mm

Puong kinh 10 gia cong D, {- Pau kep 2 - Truc gi

T Pén D D, D, d 1 I

30 33 26 17 20 M10 2A) 5.0
32 35 28 19 22 MI12 22 5.0
35 40 30 22 26 Ml14 25 5,5
40 45 32 26 32 M6 28 6.5
45 50 35 30 40 M20 30 8.0
50 55 40 34 48 M24 34 9.5
55 60 45 3R 56 M27 38 12,0

6.4. Kep dao khong diéu chinh

Bang 6.4 14 s0 d6 kep dao khong dicu chinh.
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Bang 6.4. So d6 kep dao khéng diéu chinh

A~
1~
-1y ,4,/ i
D,- dudng kinh 15 gia cong:
BxHxL- kich thuéc dao.
D, BxHxL D d b I min d Ren
[5+18 4x 4 %12 10 49 400 6 7.5
18 +22 | 4x4x16 12 ' 8
22:26 | 5x5 x20 | 16 5.2 57O 0 10
2630 | 6x6 x22 | 18 Mé6x1
0:35 | 6x6 x25 22 6.2 6" {2
35+ 40 6x6x30 26 10
40 +~ 50 8% 8 x35 30 8.3 g 01 14 M8&x1,25
50 + 60 %10 %45 | 36 103 100! s 17 M10x1.S
60 =70 | 10x 10x50 | 42 50 .
70 = 80 | 12x 12x65 50 12.5 12401 (8 MI(2x1,75

Bang 6.5 1a so d6 kep dao dé gia cong 16 khong thong sudt.

Bang 6.5. So dé kep dao gia céng 16 khéng théong suét, mm
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Tiép bang 6.5

Dy, A | BxHxL D a b u K| K | I ]|c¢]|eg M n
(5= 18 4xax16 | 10 P T 203 | 4 s |
18 + 22 4x4x20 | 12 31515
22 +26 §x5%x25 (6 |S2]5%™| 4235|656 oxi 1,5

X
26 = 30 6x6x30 | 18 4 .
30+ 35 l 6x6x36 | 22 62 | 60| 5 0 9 4|
35 + 40 6x6x40 | 26 4 17518 5
40 = 50 &x8x50 | 30 | 83| 8™ | 7 g8 | 11,5 0 8x1,25
50 + 60 10x10x60 | 36 0alio0 | ss 10 6 |31 toxts 2.5
60+ 70| | [10x 10x70| 42 ’ D] 12 T3
70 + 80 12x12x80 | 50 [12.,5]12*%2]10,5| 14 157 [16]12x1.75]3.5

D,- dudng kinh 16 gia cong: A- loai dao: BxHxL- kich thudc dao’ M - kich thudc ren.

Bang 6.6 1a so d6 kep dao trén truc ga dé gia cong 16 trén cic may
tién, ciac mdy rovonve va ci¢ loai mdy khéc.

Bang 6.6. So do6 kep dao trén truc gd dé gia cong 16, mm

222 A T
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D,- dudng kinh 1 gia cong:

A-loat dao;

BxHxL- kich thudc dao.

M - kich thude ren.




Tiép bang 6.6

D, [A|B[D[L] T [n]d]c] M Ip[F] ™M k][4
15+18 1[1 10 %2 2 3|8 |3|mo7s| |° '
et | L4402 [ 20 05 | 4 | o [as| g |7 [ 12] 03 6125 4
22:28 I'I 15 22 205 {12050 16 '96
30+40 1[1 6x61 59 2(2) ® | 6 | 16 [8.51ax15) * [ 18] P07 122(‘)5 6

Bang 6.7 12 so d6 kep dao trén truc gd ¢6 din hudng dé gia cong
16 thong sudt trong nhimg trudng hop khong ¢6 nhu cdu diéu chinh dao
chinh xéc.

Bang 6.7. So dé kep dao trén truc gad cé déan huéng, mm

Dn k n
15+18 16 10 +0IR

42 | 4o 32 | 3 -
1822 PR ;
22226 I 5%5 22 6 | 52 | 5% | 42 |45
26+30 25 18 5| exl L |16.5
30+35 6%6 30 ;022 | 62 ) 6™ 5 55 20 | 1.3
3540 35 | 26 e 3 1235
4050 8x8 | 50 | 30 | 83 | &% [ 7 |7 2 26,525
N 31,5
2838 1| 1ox10 ! 60 :(2’ 10,3 10°%" | 85 | 8 |8x1.25 37 |35
70-R0 2x12 ] 70 | SO [ (2512721 105] 9 |1oxt.5| 8 |44 | 4

D,- dudng kinh 16 gia cOng; A- loai dao; BxHxL- kich thude dao; M - kich thude ren.
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6.5. Kep dao dinh hinh
Bang 6.8 la so dé kep dao dinh hinh c¢6 két ciu dang lang tru.
Bang 6.8. So dé kep dao trén truc gd dé gia cong 16, mm

S Al B| S n t Cin chon c
I/_/1, \ { h b
N,
N}
t ]
- 2
¢
6 2 L2 ] 16 | 16 15
9 3 3 (1.5 "
12 | 4 20 | 20
18| 6 1.8
5 125 25 125 | 2
24 | 8 2,5

Bang 6.9 1a so d6 kep dao dinh hinh dang dia.

Bang 6.9. So dé kep dao dinh hinh dang dia, mm

50 ring
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Tiép bang 6.9

D| D, |D,|d]| ¢ | o |H|H |h|B][B, k| |P| M |s
30
C
= 110, 12411615 0 200190 5156110 9 123
10 : 25|24
S0 T 1O g ox 6x0.51 3
= |12 g | 28| L8] 6. 30296 (25]12 1H113] 4
85
65
s [ 16.0n] 36| 22| 8., 3313515 |30 2.5]14(16,5
75 401 40
Sb 12 gox 15 5 [8x0,5| 5
220,000, 48 128 110 4, 45|46 8 |35 15 18,5
90 _
6.6. Kep dao tién ren
Bang 6.10 1a so d6 kep dao dinh hinh dang dia.
Bang 6.9. So dé kep dao dinh hinh dang dia, mm
d
Cén moac
toa ! ’I]:ﬂ \% )/7
si==S T Wi |
IE:?-;&-;J'"\«Q : _____jfé_ Tkl___m_ =
J A/' / 'r\Q\%‘__*___— *
4
L
& BT e i '
Nid s IS i=x
= 7y l
Loarll
Ticl [ Coén mooc | Dung cho
. . A ¢ o ] 4
I(?lg? c C, B H ] d N D | cad n}lom
cua dao may
)
(Ox 10 16 11 25 ‘2'; 115 8 2 17.780| 66 I1
20 14 I11
23 17 30 35 125 10 3 | 23825 83 v
12x12
25 19 \Y
(616 | 325 | 245 45 | 145 12 VI
40 30 40 50 4 31,267 106 VII
20x20 45 35 55 180 15 Vil
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6.7. Kep dao dé khoan trén may tién

Khi khoan 16 trén mdy tién ¢6 thé kep dao khoan truc tiép vao 16
con cua u sau hoac thong qua ong kep dan hoi ¢6 mat ngoai con tiép xic
voi 16 con coa u sau (bang 6.11).

Bang 6.11. So dé kep dao dé khoan

Con mooc

_bu(mg B Con mooe ]_)\ _
Kinh dao | Trong ngoil L d S H \Llng llkl;l ,
khoan [N D, [N D I cie low may
REXY 112,065 2 | (7.781 65 {M20xt.5| 27 8 1613161311
3 (23825064 | 67 .M27><I\5 36 1612A: 1615; TH1S;
1618, (617
4210 : 2 (17781 | 4 |31.267 |64 | 76 |M36x1.5| 46 10 | 161A; 1862, 1627: .
; — JIMTI200: TAG2
8=14 . 3|23.825 60 :
1210 12 1798 80 1 95 60 :
814 |3 23825 ] 5 [44.399] 68 | 86 |M48x1.5 (2 1)(63
(0=20 |4 |31.207 96
Q=14 |3 123.825 92 | 115 80
1 4
4131267 6 63,348 M68x 1.5 15 1164 1163
Y 10220 | 5144399 125 [ 148 ;
L | b 5




CHUONG 7. CO CAU KEP DAO TREN MAY KHOAN

7.1. Kep dao dé khoan sau

Khi khoan sau dao khoan phii ¢ ranh dé thoat phoi lién tuc. C6
thé¢ diing dao khoan thong thuong (dao khoan ¢é ranh xoin vit) ¢é duoi
rong dugc han vdi éng dé thoil phoi. Dao khoan (hinh 7.1) ¢4 hai ludi
cit, ¢6 riinh thoat phot. Dung dich tron nguoi dugc cap gida hai udi din
hudng. con phoi duge thodt gitta hai ludi cat,

B!

1360 4>
a)
V& R, =063um: R, =3 2um
Luy-nét Gid dd Cdp dung dich tron ngudi
—W N Thu nhan phoi
——R "—1 ——————————

AT

b) --1 — -] --

Iy)

Hinh 7.1. Dao khoan 16 sau (a)
va phuong phdp kep chat dao khi khoan (b)

Bang 7.1 l& so do kep duo dé khoan vong (khoan dudng kinh {6n
¢ dé lai 161 ¢6 (hé diing tam phoi cho chi tiet ¢6 duong kinh nho hon).
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Bang 7.1. So dé kep dao dé khoan vong

H _-L_'_ o T Lo D
| . Con mooc N5
| /
i ,__—__"_ r-:
MR T T
_______ ! | Sy _
___—j
D d I 1 j
__66 32
71 37 290 100
IS N 21 _
8t 47 i
86 : 52 300 108
01 | 57 |

7.2. Kep dao khoét va dao doa ttrén cac may khoan, tién hoac
doa (bang 7.2)

Bing 7.2. So dé kep dao khoét va dao doa

d T S |
- d — - Ren n
D D, Loai | Loai| d, Lién |Manh hop M k .
: - min
1l khéi | kim cimg )
36 - 48 l7 - 23 lz-().l\ll 18 2?‘-ll()l 1 S 0.8 7 L THOAT 6 X | 5 ﬁ
48 - 55 23 - 28 ’4 aol 22 27-(IJIII 6-0.1)2& R.n,nul 8 ] a5 G ’
55 -65 12634 16, fran2 25 |32, oanr? x-u_mo ]()-()_{R(D X 7 6
65-90 [33-45 P2 4., |30 [40.,49 IQ__“.(N. 12 s 10x 1.5 tz

9
(3]
~]



Hinh 7.2 la so d6 kep dao khoét mar diu bang chay dao nguoc
(chay dao tir dudi 1¢n trén).

Hinh 7.3 (4 cdc su dO kep dao dé khoét cac mit dau hoac doa cic
16 (U hat phia cing mot lic.

g ;}E

a) b)

Hinh 7.2. Kep dao Hinh 7.3. Kep doo dé doa (a) hodc khoét bé mit (b)
khoét mat dau. cung mét lic.

Hinh 7.4 (4 cdc so d6 kep dao dé khoét va doa vdi toc do cat 1dn.
Hinh 7.4a 1A so d6 gia cong c6 dan hudng dung cu mot phia, con
hinh 7.4b la sg do gia cong c6 dan hudng dung cu & cd hai phia.

23R8



Mang ranh tu hta

-~ Dung dich tron ngués

LD =-—

Dung dtch

\ < _rfun_ngzuéi
=IHE AR
: (]

T

R =
| t\\"?‘{;_]_ﬁ U

Hinh 7.4. Kep dao c6 ddn hudng mot phia (a) va ddn hudng hai phia (b).

7.3. Kep dao khoan, khoét va dao doa bang éng kep xé ranh

Hinh 7.5 fi cdc so d6 kep dao khoan va dao khoan tam bing éng
kep xé ranh.
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Hinh 7.5. Kep dao khouan (a) va dao khoan tam (b) bang 8ng xé ranh.

Ong x¢ riinh ¢6 két ciu va kich thude nh trong bing 7.3.

Bang 7.3. Ong xé ranh

05:45° V3: R, =20 pum: R, = §0 pum:

VTR, =125t R, =63 pum;
@ VB R, =063 um: R, =3.2 pm:

_‘1"|" NN E

\
Ll 7
e L

Con mode

_.:H = ‘ T 2 9?-
KA, P [ |- -
Hl f i L&FJ*?

= s dhi u/*‘-. Dl T )

ml ' 711450 : ’le b
—lz —-I a

I

A. Cic kich thude chung cta dng x¢ rinh, mm

C((::c D, L |n |, |b |c [R r L d, a
0 9045 |60 |37 {28 [39 1054 [1.0 | 40 2.5 ("29' 27
] 12065 | 66 4.0 |34 |52 1355 |1.25] 42 4 1°25° 43"
2 117,780 |80 |55 |40 [63 16516 |15 | 52 5 1"25" 50"
3 [23.825(100 |65 |48 (7.9 R0O|T7 [2,0 | 68 6 ("26" 167
4 31,267 126 |83 {60 JL19P4,0(9 [2,5 | 88, 9 129" 5
5 44399160 NOR |78 [159B05(11]3.0 | 110 10 1"30° 26”
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Tiép bdng 7.3

B. Cic kich thudc caa dng xé rinh loai | va loai 11

Logi ong  (Con mooe (*j)ulf:,[[:}il::]& h, t K, FA, a
1013 1.5/0.4
1.35+ 1.6 t0 1.5/0.5
(7 =20 1.5/0.8
! 20523 .12 .
24:28 14 10
I B s 29+:30 t6
3.0 3.5 1.7
o : 14 (.2/0
3,640 3; )
I 4,0+45 < 8
46+50 2.6 »
. . 1.5/0
5'1 had 5‘5 17 5
5660
T0+13 1,5/0.4
135 1.6 0 1.5/0.5
N 1.5/0.8
: | .7_ 2 2.0 1 ;
205223 12 .
2428 14 1/0
1 2.9+ 3,0 16
3.0 +3.5 (,7
3,640 2.1 14 4 1.2/0
31+45 2.3
4.6+50 26 18
5.1 +53 17
5.6+ 6.3 3.1 5 1.5/0
6.5+ 6.7 3.6 21
7:80 4.1 20 6
4 2.1 14 4
41+ 45 23
" :-? - .:.(: 2,6 18 i
20 B R 17
56+63 31 5
5 6.5+6.7 3.6 2%
78 4.l 20
8.1+84 t.5/0
i 6
§.5+9.2 46 24
95+ 10.7
(1.0+12.7 6.1
3.0+ 140 7.2
9.5+ 10,7 5.1 30 8
3 11.0=127 6.1
(3.0 + 14.0 7.2 28 10
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Tiép bang 7.3

f L . 1 DPuimg kinh .
Loal| ong  Con mooc duo k_l_;Qun d b, ! k, ) fH,
145+ 14.7 7.2 28 10
3 . —
- 15.0 = 16.5 8.2 ,
. : 33 12
17.0 = 18.75 ‘()f
B )
12,0+ 12.7 38 8 (.5/0
3.0+ 14.0 23 2% 0
4 14,35 =+ 14,7
11 15,0 £ 16.5 8,2 13
17,0« 18.75 2 N 12 A
B 190200 | 102 3 L
PLO = 1425y 28 10 1.5/0
14.5 = 14.7 B
S 150 = 16.5 8.2 .
17.0 + 18.75 9.2 B 12 2/0
19.0=20,0 | 102 38

Ghi chii; - Sng X¢ rinh loai T dudc dang d¢ kep dao ¢é duong kinh < 3 mm,

- ong x¢ rinh loai I duoe ding dé kep dao ¢6 dudng kinh > 3 mm,
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CHUONG 8. CO CAU KEP DAO TREN MAY DOA

8.1. Kep dao dé doa 16

Bing 8.0 1a k&t cAu va kich thude coa truc ga dao dung dé gia
cong 10 ¢6 dudng kinh Idn.

Bang 8.2 la k¢t cau va kich thude coa dau gd dao doa.

Bang 8.1. Truc gd dao doa, kich thudc, mm

Loart Loat It
|
: ~ A
X i r !
\_\ \\ )
NURE
NN
DN
NN
AN/
I RN |
Y |
—— ~ ) . 1 |
! Kich thude O d Lo Ren Kich thirdc
1d gia cong min M M, cua dao
RS+ 110 45 19 70 12x 175 | 8x1.25 | 8x§x30
|
100 = 150 | S5 24 RS 14 x 2 O x 1.5 10 x 10 x 40
140 = 200 65 28 115
— ———‘ 16 <2
150 = 230 75 130 12x 1,75 | 12 x (2 %60
32 I
170 + 250 85 150 IR x 2.5
L _. . . . _ A .
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Bang 8.2. Dau gd dao doa

V 3:R, =20 pm; R, = 80 um.
VB R, =063 pn: R, = 3.2 pun.

T
D i a RenM | | 1, cj
19 s 70 g Fax] | 40 I8
25
24 oo | 85 [ O™} 16xt | 45 22
28 o | LIS 601 35| 26
1301 1274 20x1 | 75
32 40§ 30
150 L 95
l L, H|h n Ren M, k
45 57 12012 6 8x 1,25
3
37 70 (271161 7 10 % 1.8
80 95 | 32
90 | 110 20 8 12 x 1.75 5
4
t0s | 127

Tuy thudc vao nhimg diéu kién gia cong cu thé, dau ga dao cé thé
duoc gd nghiéng mot goc so véi truc dao (hinh 8.1).

Hinh 8.1. Gd dau dao nghiéng mét gbc so véi truc dao.

Bang 8.3 12 so d6 gd dao khi doa 16 ¢6 do chinh xdc cao. Vi tri cua
dao ¢6 thé duge diéu chinh chinh xdc nhd vit <6 thang chia do6 & mat dau.
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Bang 8.3. Pdu gd dao co6 dé chinh xdc cao, kich thude, mm

Loai lf

v

Thang chua dé

T

-

{ ) k : L'(“:- 4 Val mep
NI
X | Ny i
! -»;li,:‘ I
. lr F oo
-1 47 !-—\\ / A
D, [BuxH,| D d h [H|h | H |4 | M d, L C
25235 | 5x5 |20 | 8" L6 1818 | 20 | 6 3,4 147 |3x20
3113 25 20 3|23 | 25 35000 125
ooag | 6x6 |30 [10en 126 28128 [ 30 |8 | 6xI [ 360 |57 [3x30 |
41<53 33| 35 37nen 3x35
- 35 30 33 .
13260 341 36 477000 4%35
18-65 | 8x8 |40 § 30 15 8138 41 10 [8x1,25 4.g0m 75 dxd0)
33270 40 4343 46 4,97 4xds
5580 ® 39 {243 1465 5.genon §x43
[ 1. qQ b)
0085 50 44 47139 | 52 pYTTTE 50
bl 32
65-90 12%12| 55 |20 viis | 49 132154 | 575 16 [2x]1.75 6.1 1o 11 3% 60)
2.5
70+95 60 6 6,270 5560
-. HIHS 54 57 59 ()3 ')c-(l.llll\
75110 ]16x16 27 20 | 16x2 | 7.2 (4.5 16x60
80115 12x12] 70 2077 63 67|60 | 73 1o 275|640 | 1 |5x70
] s | 6 .
gs<120 l6x16| |27 ’ 20 | 1gx2 [ 74000 145 [¢ 70

D,- dudng kinh 15 gia cong: B, x H, - 1iét dién dao: M- ren: C- kich thuée caa chét.

8.2. Kep dau dao doa

Dé gia cong 16 c6 dudng kinh tir 200 dén 700 mm ngudi ta dung
cdc dau dao doa (bang 8.4; 8.5 va 8.6). Dau dao (bang 8.5 va 8.6) gébm
hai phan dugce n6i lic lr véi nhau. D€ ¢6 dinh cdc dau dao cin lap then
trong 16 ¢ duong kinh d.
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Bang 8.4. Pau gd dao dé gia céng 16 c6 duong kinh Ién,

kich thude, mm

_.-/”__FT_\ Loant - o Lom N
0 { |'_'
\ T I
\\. VI{ vt 51 / ]
SOBLN A T e |
Vaine : A _'5__1 !
/ ' ol i
N\ = * i
/ = - 31 sbd !
] | L . ___L‘.‘ -LI—\—I."
’ KH-—-——‘l- - o ! Vit chan
Két cau A Ké! cau B :
_ |
Kich thuoc Logi | _ !
K¢t Vil vi sai 1
_(_l | _ 4, i I,)I it L [ ] M
40 6 20~ 200:235 B 44 | 32 13 MR {
Két Vit vi sai !
d 1 d, D, ciu L L 1 ~ N ;
| 235:255 A 64
255275 ‘ 74 !
W6 200 Ty95 35 | B | S
M p )
| | 325:360 A 74 48 27 M8
'i 360400 84
: 400465 | B 75 60 32
_465+530 | 18 [ 0
530600 145 .
65 | 8 | 30 [600=630 | ] 190 | g 50 1 MI2
(ﬂ( )+060) 155
i 660700 170 105 70
Kich thude Lo 1 )
Keét Vit chin Vong dém
d | 1 | d D, cu | Y T, Ta D §
200:240_| B |42 | ]
240+275 | A | 66
5 3152350 | A | 73 | 18] 15 i e
350-400 | B | 90 . !
400+480 | B 73‘i 2| s
_ 480+560 12
05 | 8 1 30 T5p0:6030 | A 1120 [ 70 | 40 | 30| 105 s
L 630700 150 | 95 | 63 2.27:5.30

K- ky hicu diu dao.
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Bang 8.5. Pdau gd dao hai nua, kich thuée, mm

K | d; | d. i a, a, ¢ p*02 o I, b, D, R 1 4,
1 18 13 18 30 42 53 56 10.5 | 6D 60 | 125 22
L 25
2 16 25 40 50 65 70 9 70 80 16 30
B I
a 30 I8 | 110 | 13 100 150 |
= - 24 25— 60 70 30 —— 25 40,
4 | 60 115 ]| 104 (4 |120; 1700 '
i it ' |
[ Ghi chi: Kt edu dau dao nhy & bang 8.6, a,= —=-2; ¢, =d, - 8.

Bang 8.6. Pdu ga dao hai nia

V7R, =125mm: R, =63 pm

V&R, =063 um; R, =32 pm.

I

Kich thudc 1 Loai diu
KT C  I!BxH [ =1 —
D, |d |L |D|H [d M b Loai 1 [Loaill |
1L 1200275 | 50 1561145 _ MI2 x50 | 12x8 |13 [01=02
— =190 140 IM12x1.25 |8 _
2 275+400 | 60 230|185 M16 x 65 | 14x9 | 426 |03=03 |
3400600 | 100|300 {280 1100 o 10| v « 85 ) 7-9 0608
i 5| M20x1.5 20 x 85 | 24x|
4 {600+700 [120 420 1300 {110 M20x 0> T osiz] 0o

K- ky hi¢u diu dao; Dy, - duding kinh 16 gia cong: bulong; Bx<H- tiét dién then,
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CHUONG 9. CO CAU KEP DAO PHAY
9.1. Kep cic lugi dao trén dao phay

Bang 9.1 gidi thi¢u mot s6 phuong phap kep cac ludi dao trén dao
phay (ddi véi cic dao phay rang chip).

Bang 9.1. Phuong phdp kep luéi dao trén dao phay

S0 dd két cau Phuong phdp kep chit

Baing chém hinh tru

Mit ty cua cdc Wi dao ¢é khia nhim. Bude cua
khia nhdm ¢ tic dung khi cdn thay d6i duomg kinh
cha dao phay (khi dao bi mon, cin mii lai, do do
duomg kinh cia dao phay gidm). Chém hinh tru
duce vt hai bén thinh goe 8=

Bdng chém phéing

N NN . . . . - .
N Mt tv clia cite Wwdi dao cling ¢6 khia nham ahung
— C e ittty - [U¢ ¢ g i £
[Tl. u | 7 khong dung dé dicu chinh kich thuéce ciia dao phay.
o T Kep ehit cdce Judi dao duge thye hicn bang chént
27 phing nhd mot vit ¢é dinly.
o
7 T
Yoo

Kich thude. mm
Loal PR Loai Ren

i du’ A h
Vit | &y xS, | d.xS, 2

&x 125 | 8x075 | 62 | 4 1

10xt5 [10x10 | 79 5 s

U oliascr7sl 1axiast 93 6 6
9

4x2 1axts [R2T LT

(3,2 8 8

16 x 2 16 x 1.5

Loai I S \ -
T % 8x125 (102075 62 | s | 3

Z Ny
T 1x15[izxto | 79 6 6
W2k 78| tax1o | 93] 7 7
(12 8 8

Idx2 16 x 1.5
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Tiép bdng 9.1

S dé kél cau

Phuang phép kep chat

Bang chém phang
Chiéu dai cia chém thuding bing 0.7 + 0.8 dudng
Kinh cua né.

Béing chém phang

Phuong phip kep chat ndy duge dimg cho daso
phay mat diu vix dao phay hai mat ¢é dudmg kinh
tn hon 175 ram.

Bding chém hink con

Luti dao | duge dat vho rianh cung cling véi
chem 2. Dang mot hai hode ba vit 3 d¢ van chan
chém 2. Két cau nay cho phép ga duge nhiéu T
dao trén dao phay.

Beng vit

Ludi dao dudic diat vido ranh cia than dao I, &
ngodi than dao ¢6 bac chan 2.

Dung vit 3 dé¢ kep chat ludi duo.
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dinh con dudng kinh cta nd phu thudc vao 16 cua dao phay.

9.2. Kep dao phay

Chiéu dai cua truc dao phay dugc ché tao theo tiéu chuan quy

Bing 9.2 14 sa d6 kep dao phay ¢é dudi con.

Bang 9.2. So dé kep dao c6 duéi ¢én, kich thuce, mm

Cén mooc

L —<y,,

B Truc dao ~ Phan
. D i . d lap
Con Danh | Dung Ren I {Danh) Dung IR Ren D ghép i
mooc - . M - . M,
L nghia | sai ~ nghia sai N L
t3 -0.013
S0.012 2 i) -
6 0012 12x1.25] 25 1(} - 0.027 25
3 112x1.75
22
27 -0,016 42
5 -0,014| 20x1,5 | 30 18 20,133 32
n 27 (100
50
32
-0.020 | - =
" 27x1.5 35 24 - 0.040 40 16%2 60
; :-0,017 .
3 :
-0.025 | .
50 36x1,5 | 45 32 0.050 50 70 130

250

Khi dao 1am vi¢c véi tai trong Ién ma than dao phay ¢é do cuing
khong cao tht nguoi ta ding phuong phip kep chat dao theo mat dau
(bang 9.3).




Bang 9.3. So dé kep dao theo mat dau, kich thuée, mm

Duong f Lo 1] J'
kinh dao D, t o b ¢ n ’ '
D, ‘ Then Vit
35 =70 27 40 29 6 o 10,5, | 45 6 x6 %1, M3
6590 | 32| 48 37| g |02, | S5 gx7xl, | M9

R i
-
8BS+ 110 | 40 | S8 1432 oo 16, f 7S 10x&x1.,
, ] 1 wMs
100130 1 50| 75 | 837 a0 ) 200,. | 95 12x8x L,
B | I

Khi gia cong ¢6 luc cat 1én nén ch& tao duoi con cua dao ¢b cic
rinh d¢ ting kha nang truyén luc (bang 9.4 va bang 9.5).
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Bang 9.4. So dé kep dao duéi cén cé ranh truyén luc

Loai |

V8: R, =0.63 um: R, =32 um

’Y/ 50

77
Ll S
e r .
/ 20 ,/"/'// ’

Con Ren
Do mooc D b ! D, D, L Ly H M
3

50 + 60 22 e | Bar | 35| 8 0 do95 | 18 22 MO
16 34
4 50 36

60 = 90 27 hon t0 4, 4.5 48 y 24 y Mi2
5 62 335 48
3 58 o 26 44

90+ 110 ] 320w | 12000 | 55 | S8 3 ’ 1z | M6

Bang 9.5. So dé6 kep dao duéi cén cé ranh truyén luc, mm

Lo [}

V8: R, =063 um: R, =3.2 um
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Tiép bang 9.5

D, D b { L L, 1
30 + 60 22 on 8. 35 10 25
60 = 90 27 o 10, 4.5 15 31 12
90+ 110 32 YO 12 40 55 ) 32 ]
110 = |3() 4“.|».n|7 ’6 ERT g 7.5 50 34 lx
|3“ = 225 io 10|37 20 NN C)ﬁ
Ren M d H h a ¢ D,
10 26 28 . (6 38
12 32 30 8 o1 2 8
16 38 35 g “]“_ 25 58
20 a8 20 10 ' 30 70
24 62 10.1 0 | ow

Bing 9.6 1a so do kep truc tiép dudi con cia dao vao 16 con ciha
truc chinh,

Bang 9.6. So dé kep dao duéi cén
vao 16 con truc chinh cia may, kich thuée, mm

Loar!
VT:R,=125um; R, = 6.3 um
Con moocr

v :
f e .

A N A Y 104 431

_...---'\i(—"-; ! JEp— j ‘* L)
- - Hy—=i

[

i - X,
[NSE LA "1 = = |
L N el e A-A
y . \ \\\\\' 1 Lo l
» N N Al "
e o /i“(;bn mooc \r \ [\\ =
o T
Loai

Cén mooc

)
Bac loai 1 duge ding ¢ho dao ¢ duoi vil

vuong;
Bac loai I duge dung cho dao cé dudi con.

Con\ g I p | w|H, p R | d L !
. IMOOL
3 | 23.835 12 [ a1 | 24 " | 6 35| 33 | as
70 | 22 s -
4 |31267 Jas ! a7 | 3|y 30 | 30 | 22
5 | 443990 85 [ 537 18| 63 | aseo | jo [ 05 | 38 | 28




Khi dao phay rinh ¢6 ranh then ngusi ta dung so dé kep chit nhur

trong bang 9.7,

Bang 9.7. So do kep dao phay ranh cé ranh then

e i — V3R, =20 um: R, =80 um
: Jl_z — ! V& R, =063 um; R, = 3.2 jum
| j |
J L. ol N i
T oo T M = |
’ . — e Q) rr —b ;
NN N P2 R 4 *R , i
{/ f_“_" [ RN | :
{7 'ZZU’ / n YW T ’ :
= RFei rrcn i tam = T,‘} = !
LA s | o |\ g
Sy 4 YF_" R »
. 0 e e & N
! A _\4[,—([:‘." v o=t ~{
P Cdn mooc e
[ ~T_Cf T % T
D, on | | I. L, D, b
mooc¢
40 = 50 3 16 s 12 29 6 25 4 rons
50 = 60 4 22 RN 15 37 35 .
— 6 r(HU2S
60 = 90 27 s 18 60 8 40
45 -
o0 = 110 32 Lo 20 78 48 8 T
( h Ren M d H h, a C
1 17.2 8 21 22 5
R — 16
23.6 t0 26 28 S
8
6 28,6 12 32 30 27
1 U 16§ 35 {0 8.1 25
Bang 9.8 la so d6 kep dao phay c6 duodi con va duong kinh dao
130 + 225 mm.

Bing 9.9 la s¢ do kep dao phay ¢6 16 tru,

Khi dao phay ¢6 16 con khong tuong thich v6i mat con ngoai clia
truc chinh mdy thi ngudi ta dung truc g4 con truc trung gian dé kep chat

dao (bang 9.10).
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Bang 9.8. So do kep dao phay c6 duéi cén, mm

=3
o

ﬁ :—/ J 06 cén 1 3..;31

|,
| 4
b, | D T U P H h d_ R
130+ 175 65 36 240 40 12 20 6
200 = 225 76 44 32 46 () 26 R
D, - dutng kinh dao phay.
Bang 9.9. So dé kep dao phay c6 16 tru, mm
“
LS
|
I\__'\“iLZL'.__
D, Con L b H P
er . Cdn h¢ mét: 50 65 22 85 S0
250 < 600 Con mooe N' 6 70 25 105 65"

D, - dudng kinh dao phay.
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Bang 9.10. So d6 kep dao phay
dung truc ga cén trung gian, kich thudc, mm

V& R,=063 um:R, =32 m

e A

2

LA Skl //I,‘///Ié:/’//}’.

) ; ’
4 //////‘A"l\,j'/""/ ".'1// Lrs I

S p
'/‘/ﬁ'j 21\ Cén mooc
H //
id
D6 con 1.3,33
butng kink Lodi ¢on Than dao phay
dao phay : D | [ n P
(30 + 175 3 65 46 10 72 2401
200 + 225 Con mooc 4 76 56 12 84 32° 0
250 + 275 5 100 68 (4 115 450
300 + 350  Hé mét 50 128 82 143 3070
17
400 = 450| Con mooe 6 160 93 180 65"
500+ 550|  Hémdét 801 190e 106 20 220 8O+
- N —_
Khdp noi
P H ' L, d ly RenM |
24 o 70 (2 38 28 12
32, 82 15 44 32 16
45 4, 112 18 60
40 18
SO ., 140 22 %0
65 174 25 100 50 24
80 .01 214 28 120 70 36
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Dao phay c¢6 dudng kinh 250 + 600 mm duge kep truc ti€p trén
truc chinh cua may (bang 9.11).

Bang 9.11. So dé kep dao phay truc tiép trén truc chinh,
kich thude, mm

205
25,4541

N \\ \
-~ 1 /':f/, 7 o~
‘ 1 r,%',/ | 7 '/,j.//}/ ,I ]
L Zf \<’/ a4
- <7
D 250+ 275 300 + 450 500 + 600
L 37 40 45

Dao phay mat diu ¢é dudng kinh < 550 mm duge kep chat truc
ti€p trén mat con ngoai cua truc chinh mdy theo so do trong bang 9.12. -
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Bang 9.12. So dé kep dao phay truc tiép
trén mdt c6n ngodi cua truc chinh may, kich thudc, mm

L e »"““j‘"&::_ij
le- LB N

1
L‘u_.y‘
D, D [Kich thudc phan con cua dao Khopoot
1 { n P H L, d d | i [Ren M
130-175] 65 | 46| 10 | 72| 24*™ | 70 | 12 | 38 18 28 12

200-225] 76 | S6 | 12 | 84 % 327" T8 V15| 44 24 | 32 (6

150275 1000 68 1 14 [ LIS] 457" L 12 I8 | 6D 35

300=350| 128 | 82 17 1131 500" 190 T 0 0 T

0 ] 18

400+450] 160 | 93 180T 6T 174 [ 25 1 100 | SO | S0 | 24

S00+550] 196 [106| 20 | 220 80" | 214 | 28 | 120 65 70 36

Ghi chii; Kich thude L phu thude vio timg mdy cu the; D,- duong kinh dao phay.

Ngoai nhing so do kep dao trén day, trong thuc (€ con sir dung
cdc so dé kep dao dién hinh khédc (cac hinh 9.1 = 9.10).

Hinh 9.1a la so d6 kep dao truc tiép vao mat dau cua truc chinh
may nhd 4 vit bit chim.

Hinh 9.1b ¢6 phuong phdp dinh vi tuong tu nhu sg do trén
hinh 9.1a nhung cé do ciing vitng cao hon nho cic 10 xo dia va dai 8¢ lap
& mit dau dao phay.

Hinh 9.1¢ la sg dé dinh vi dao tugng tu nhur so d6 1rén hinh 9.1b
nhung qua trinh dinh tam duoc thuc hién nhd moét vong (o xo tiép xic véi
truc chinh.

Hinh 9.2 Ia cac so d6 kep cdc dao phay lién khoi trén truc chinh
cua mdy bang phuong phdp dinh vi trén mat diu cila truc chinh.

Hinh 9.3 1a cdc so dd kep chat dao phay khi chuan dinh vi ld mat
dau va 6.

Hinh 9.4 12 c4c so d6 kep dao phay khi chuin dinh vi li than dao
(dubi dao).
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Hinh 9.1. Kep dao phay truc tiép vac mat dau va mét tru cua truc chinh.
a)- dinh tam bdng mdt 16 ctia dao; b)- dinh tam nho {6 xo dia;
¢} dinh tém nho vong lo xo.

Hinh 9.2. Kep dao phay lién khéi trén truc chinh cta mady.
a) kep dao truc tiép trén truc chinh cia mdy;
b)- kep dao thong qua chi tiét trung gian;
¢ dinh tam va kep chat bdng chét tru dai;
d)- dinh tam bang chi tiét trung gian.
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Hinh 9.3. Kep dao rhay khi chudn dinh vi la mdt déu va Jé.
a, ¢) dinh tdm éng chét tru 1&p trong 16 con truc chinh;
b)- dinh tam bdng chi tiét trung gian.

g
\ oY ,/:7- — ! S H]
| ‘ - _.._.__.__ | S ~&E: -_., —_ ‘_'_';A:.'_: = —\\}\gu
X o

a)

Hinh 9.4. Kep dao phay khi chuén dinh vi la than dao.
a)- dusi dao c6 vai véi hai ranh then vd kep chdt nho chi tiét
trung gian;
b)- kep chét dao théng qua chét ép chit vdo dudi dao;
c)- kep chdt & mat ddu dao.

260



Hinh 9.5 12 so d6 kep dao phay trong 16 con cla truc chinh nhd
hai miéng dém déng vai tro nhu hai cdi chém.

Hinh 9.5. Kep dao phay vao 16 cén ctia truc chinh mdy.

Hinh 9.6 14 so d6 kep dao phay bing cic phuong phdp xiét chat
con theo phuong vudng goc vai truc dao.

v

N

Hinh 9.6. Kep dao phay bdng phuong phdp xiét con
theo phuong vuéng goc vdi truc dao.
a)- kep dao nhd hai ranh con ho ¢ duéi dao;
b)- kep dao nh¢ truc ren hai chiéu (phai va trdi) va cgp bdnh
rdng con.

Hinh 9.7 1a cdc so d6 kep dao phay bang don ridt qua 16 cua truc
chinh may.

Hinh 9.8 la cic so d6 kep dao phay ngén bang don rit gua 18 cua
truc chinh may.

Hinh 9.9 | cdc so d6 kep dao phay bing xi€t chiat chém khi chudn
dinh vi Ia duédi con coa dao.
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J

1

=)

Hinh 9.7. Kep daoo phay bing don rut.
a)- kep dao phay ngén;
b)- kep dao phay mat dau cé kich thude nho khi can ¢6
congxon 1on;
c)- kep dao phay mat dau cé chiéu dai congxén lon.

p———

S - 1l

Hinh 9.8. Kep dao phay ngén bing don riit.

a)- don rit duogc 1dp true tiép vao duébi dao:

b)- don rit duoe ldp true tiép vao chi tiét trung gian;

¢ kep dao phay c¢6 chiéu dai congxoén lén, don rut duoc lap
truc tiép vao éng coén trung gian.
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Hinh 9.9. Kep dao phay bang xiét chat thém.

a)- kep chdt dao phay béng céch déng vao ranh & dusi dao:

b)- kep chat dao phay bang dich chuyén chém nho uit;

c) kep chat dao phay béng cdch rut dusdi con nho dai é¢ ldp

trén truc chinh.

Hinh 9.10 la cdc so db kep dao phay td hop.

T

4 s
N /////
N\ s
k e

@
PR ]
L]
O
1
\, , //
| .~ -
rd
\k: / //

L
Ho e
BT
/,//’:’II B

a) b}

‘ﬁ
\

\\

2]

A

N 2

N\

s,

AR

%‘Q\
e
(M)

7 N

‘ // >

s

7
A
70
i

N

§

AN

Hinh 9.10. Kep dao phay té hop.
a} kep dao phay té hop truc tiep trén truc chinh cta mdy;
bj- kep dao phay t8 hop trén truc chinh ctia mdy théng qua
chi tiét trung gian.
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CHUONG 10. CO CAU KEP DAQ CHUOT

10.1. Kep dao chuét hinh tru

Bang 10.1 1i so d6 kep dao chuét hinh tru (dudi tru) thong qua
mam cdp cé chém trén mdy chudt ngang.

Bang 10.1. So dé kep dao chuét trén mdy chuét ngang, mm

- /
s
£
”—IIT/]—
AT s
S VA K72 A e S B
l J_ AR HEIA |j =" >y .
! - H = ,"'7"’*'.‘,-:l 7 40° IIIIA‘)U
ARV (G 20 - .
Jx4655 N | .7 Chiéu dar chi |
- Hét gia cong
l, -
—_ L
Dudi dao chudt B . ‘Mz’qm ciip
Y D“A | I U B b n oA D’A Dy Ly | Lol L] L b,
B § +H 6
010030 60| 16] 122 |
10 25 [+0.023) 50| (05] 80| 30| 20| 8"
12 657200 16 3" '
20,035
3 0,03 _
BLE
(15) 70 1 35| 20 4.5 o
16 ]-0.035 25 [+0.023] 50 1105 8O | 30| 20| 87"
A8
20 28 (‘m,nx I 1
22
24) 75 20
25 |-0.045 .
(26) 30 87U 151 40 140.0271 70 | 125 95 1 357 2512
5] )
(30) 80 ; 327207107715
3
36 8O | 321,20 O] 2
'?38) 40 [ 40027 70 [ 125 95 | 35 |25 (12"
10 | 0.050 o
-)Hll] " ,
(ﬁ) BS |35 ) 251270 2 0 1+0.030] 85 | 155|100 40 | 25 | 140
(8 85 | 35 7T 2 —
50 | 080 - 60 |+ 0.030] 85 | 155] 100 [ 40| 25 | 14"
55 195 | 40 25 |14 2 |
S )
60 00| l . | | ]
Ghi chu: cac kich thude trong ngodc cd the khong s dung.
_A- kich thude danh nghia; A- dung sai.
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Chiéu dai L (mm) tr mat diu dén rang thit nhit cta dao cAudt
duge xdc dinh theo cong thirc:
L=L,+L +L, +I, (10.1)
O day: L~ kich thudc duge xic dinh theo bang 10.1.
L.- bé ddy cha phién ty clia may (mm).
L,- b¢ diy ca vong dém mat dau (mm).
L.~ chic¢u dai 16 gia cong (mm).

Bang 10.2. Puéi dao chudt néi ghép ren, kich thuéce, mm

Loar] Rang thi nhat |
£ . i
Duds dno T 13 il _"’\(""5"\" l ;
7 k_’_’/7 77Tz ) //_,,///'/ .
{ b _[_ = .4\{ .
A < |
“ —x 2 s |
‘;1 ————— l—— —~1— _//; !
va IAACE e !
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Dmin | 1min ™% 4 M ] d, L, [, P (kb)_ _
--30 63 ,II 335 7.5 | 3s 29 | 10000
42.5 ()_() 7 ST e
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505 ’ T 45 (3315 35 15| [1soo0
75 s
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Pudng kinh cda dudi dao chudt D, phai nho hon duong kinh 16
trwde khi chudt mot gid tei 1a 0.5 mm., Pudi dao chudt c6 thé duge noi
ghép ren vai dao chudt nhu cédc so d6 trong bang 10.2.

10.2. Kep dao chuot phang va dao chuét dinh hinh

Hinh 10.1 1a cdc so d6 kep cdc loai dao chudt phing bang vit chim
hodc bulong.
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Hinh 10.1. Kep dao chuét phédng.
a,b.c - kep dao chuét béng vit chim:
d- kep dao chudt bdng vit chim va buléng.

Hinh 10.2 1a so d6 kep dao chudt phang ¢é diéu chinh theo chiéu
cao.
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Hinh 10.2. Kep dao chudt phing ¢6 didu chinh.
E- phién ty; p- phién chdn; n- phién diéu chinh.



Hinh 10.3 ciing 12 s¢ d0 kep dao chudt phang ¢ didu chinh nhung
viée diéu chinh dao chudt duoce thuc hién bang chém H thong qua chi tiét
trung gian F.

|
o

Hinh 10.3. Kep dao chudt phang c6 didu chinh théng qua chi tiét trung gian.
E- phién ty; P- phién chgn: H- chém: I*- chi tiét trung gian.

Hinh 10.4 1a cdc so dd kep dao chudt phang (a) va dao chust dinh
hinh (b) thong qua do ga.
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Hinh 10.4. Kep dao chudt ph(;ng (a) va dao chudt dinh hinh (b)
théng qua dé gd.

Hinh 10.5 I3 cdc phuong phip kep dao chudt phing ¢6 diéu chinh
chiéu cao bang miéng dém hoic chern H.
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Hinh 10.5. Diéu chinh chiéu cao clia dao bdng miéng dém hodc chém H.
a}- diing nhiéu miéng dém hodc chém:
b}- dung mét miéng dém hodc mot chém.

Hinh 10.6. 1a cdc so dé kep dao chudt phang bang cdc tim phing
hoac hinh lang tru.

Hinh 10.6b dugc dung khi cdn kep hai dao chudt dong thai dé gia
cong hai bé mit cung NWic.
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Hinh 10.6. Kep dao chudt phdng bdng tdm phdng hodc tdm hinh lang try.
a- kep dao chudt bang tam phdng: b- kep dao chudt béng tdm hinh lang tru.

Hinh 10.7 12 so d6 kep 18 hop hai dao chuét phang cung lic, trong
d6 mot dao chuét duge kep tir mat ddy, con duo chuét thi hai duge kep
bang chém & mat bén.
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Hinh 10.7. Phuong phdp kep t6 hop hai dao chudt.

Hinh 10.8 1a cdc so d6 kep dao chudt phiang bing chém & mat bén
cua dao chuét. Hinh 10.8a duge dung cho dao chuét ranh, hinh 10.8b
duoc diing khi chuét mat phang bang dao chudt rong ban, con hinh 10.8¢
dugc dung khi gia cong dong thoi biang hai dao chuét.
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a dung cho dao chuét rdanh.
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¢ - dung cho truomg hop gia céng déng thoi bang hai dao.
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Hinh 10.8. Kep dao chuét phdng biing chém mat bén



Hinh 10.9 la so d6 kep dao chuot phing hai mat. Viée diéu chinh
dao (khi bi mon) duge thue hién bang miéng dém ¢ mot phia.
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Hinh 10.9. Kep dao chudt hai miit.

Hinh 10.10 la cdc so d6 kep hai dao chudt phang (a) dé gia cong
chi 1iét hinh duoi én va hai dao chuét (b) dé vt mép.

Hinh 10.10. Kep hai dao chust
dé gia cong chi tiét hinh duéi én (a) va dé vdt mép (b).

Hinh 10.11 1 so d6 kep dao chudt nira hinh tru dé gia cong ma
dinh hinh. Dao chuét dugce dinh tam trong ranh hinh chir nhai ciia chi ti€t
trung gian C va dugc kep chit biang cdc vit chim,

Miéng dém B chi duge ding khi cé nhu cdu diéu chinh dao theo
chiéu cao.
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Hinh 10.11. Kep dao chudt nia hinh tru.
B- miéng dém diéu chinh dé cao: C- chi tiét trung gian.

Hinb 10.12 Ii o d6 kep dao chudt biang chém & mat dau.

Hinh 10.12. Kep dao chudt bing chém.
1- truc ga dao chuét; 2- dao chuét; 3- chém; 4- vit kep.

Hinh 10.13. Kep dao chudt rang chép. )
a,b.c)- cdc dao chuét rdnh then; c.d.e g h.i.k,l,m)- cdc dao chuét mdt phédng.
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Hinh 10.13 12 cdc so d6 kep dao chudt rang chap (rang lap ghép).
Hinh 10.13ab,c la cdc dao chudt Anh then, con hinh
10.13c¢,d.e.g.h.i kI, m 1a cdc dao chust mat ph‘fmg.

Pé chudt mat phang ngoai cé kich thudc 16n cé thé dung dao
chust gém cdc dao fieu chuan va kep chat bang co ciu léch tam (hinh
10.14). Cic dao S cé tiét dién hinh tru & phia dudi va ludi cit phang & trén
Vi 16 ren dé bt vit 6. Diéu chinh dao ra viao duoc thuc hién bing dai 6¢ 7
(1ap trén vit 6) va vit 6. Dao 5 va vit 6 (ciing dai 8¢ diéu chinh 7) dugc lap
trong 16 cuia than g4 2. Than ga 2 dugc lap trén tAm 1 thuéc mdy. Kep
chat cdc dao dugce thuc hién biang miéng dém 4 nhd céc chi tiét léch thm
3. K&t cau nay cho phép sir dung hop ly dao chudt dit tién va khi c6 mot
dao chudt nao do bi hong thi khong nhat thi¢t phai thay cd dao chu6t.
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Hinh 10.14. Kep dao chust mdt ngodi diéu chinh.
1-tdm thudc mdy: 2- than gd; 3- chi tiét léch tam; 4- miéng dém:
5- dao; 6- vit diéu chinh; 7- dai 6c diéu chinh.
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CHUONG 11. CO CAU KEP DUNG CU HAT MAI

11.1. Kep da mai
Bang 11.1 1a so d6 kep d4 mai bing keo dinh.
Bang 11.2 12 so d6 kep d4 mai bang vit.

Bang 11.3 1a so d6 kep d4 mai dé mai then hoa (a) hodc mai tron
ngoai (b).

Bang 11.1. Kep dd mai bdang keo dinh, kich thudc, mm

H
o ST - g -
- L,
D Kich thrge dd mat
d, ! L, . - —
2 Pudng kinh ngodi D | Chiéu cao H
] 1.5 <3 6 (10)
1.5 2 3:4 \
2 3 6 4+6 10 (16)
16
3 4 6+10 (N
25
4 6 +
o~ 12 20+ 25
10 -
5 3 12+ 158
(: i5+20 P
12 16 20 + 35
13 16
35+ 40 (45)
16 32 75
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Bang 11.2. Kep dd mai bang vit, kich thuée, mm

MR
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e 4 D, | D, B Kich thuoe da maj
! > > < Duong kinh ngoai D | Chicucao H
3) 4 3 3 <10 13
) 6 s - 0+ 12 16
o) 8 7 1215 20
N 4 " .
. (10) ®) 15+ 20 s
(2 12 | 15+ 25
14 25 : 30
10 16 £) f - -
16 35 = 34 L 32(40)
6 _ —
3 50 (18) 35 = 40 |
20 35+ 50 40 B
16 25 25 T 50
0T 8 50 + 70 — =l
20 | 30 [ 63

Bang 11.3. Kep dd mai dé mai then hoa va mai tron ngoai, mm

—
2
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seT ol — |
T f T ] / i?
z a
H
g b-D Kich thudc dd mai B
! - Pudng kinh ngoai D | Chiéu cao H
10 16 <35 32
20 35 -60 13
32 35+ 80 B
20 N 63 (100}
40 80 + 100
19 50 100 + 125 50
’ ) 125 = 150 40




Tiép bdng 11.3

N D, = D, Kich thudc da mai B
2 Dudng kinh ngoai D | ChiéucaoH |
80 {50 + 200 32
32 100 00300 |
175 300 + 500 ]

11.2. Kep da mai khon

Hinh 11.1 la so do két cdu cua dau khon c6 diéu chinh dp luc cua
da khon bang tay.

Hinh 11.1. Ddu khén co diéu chinh dp lue ting tay.
1. thén: 2. 1dng; 3. thoi dd khon; 4. bac dan héi; 5. dai 62: 6. 16 xo.

Than 1 cé cdc rinh dé lap 18ng 2, trén 1ong 2 ¢6 lap cic thoi da
khon 3. Long 2 duge ty 1én bac dan hoi 4 nhd hai mat con. Diau khon
duge ndi lac u véi truc chinh clta mdy.

Khi van dai 6c 5, 16ng 2 cung than | dich chuyén [én phia trén
(trén hinh 12 dich chuyén sang bén phai), 1am cho bac dan h6i 4 nén 10 xo
6 d¢ ma I6ng 2 ra theo phuong huéng kinh. Nhu vay c6 thé diéu chinh
dugc dp luc coa dd khon khi can thiét.

Hinh 11.2 1a dau khon cé doé cing vimg cao dugc dung dé gia
cong 16 dat kich thude chinh xac theo yéu cu.

Viéc diéu chinh cdc thoi dd khon duge tién hanh nhu sau:

6ng con hai dau xé ranh 1 dich chuyén trong ranh cua céc 1ong 2,
cdc 16ng 2 dugc lip trong than 3. Ap luc diéu chinh duoe thuc hién bing
thanh day 4 tir truc chinh cha mdy.
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Hinh 11.2. Ddu khén ¢é d6 cung ving cao.
1.6ng con hai ddu xé ranh; 2. [6ng; 3. than; 4. thanh day.

Hinh 11.3 la diu khon dang d€ mai khon nhiéu 16 cung lic.
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Hinh 11.3. Ddu khén gia cong nhiéu 16 cung luc.
1. thoi dd khén; 2. miéng dém: 3. 6ng con xé ranh:
4. truc ndéi v8i mady.

Ciéc thoi déd khon | duge diéu chinh bang 6ng cén xé rinh 3 thong
qua miéng dém 2 dudi tic dung cta truc néi voi may 4.

Cic thoi da khon 1 ¢é chiéu day 250 mm va bé rong 18 mm.

Hinh 11.4 12 46 g4 mai khon trén mdy tién. Chi tiét gia cong duge
gd trén mam cap ba chdu hodc bon chiu, con dau khon duoge gé trén d6 gd
chuyén diung. D6 gd chuyén dung niy duge gd trén ban xe dao ngang va
bang may ti¢n. D6 ga tao ra dao dong cha dau khon, do do chuyén dong
cliia hat mai trén bé mit gia cong ¢6 quy dao phic tap theo hinh s& 8, fam
tang kha nang cat got clua hat mai va ning cao chit lugng bé mat gia
cong.
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PHAN IV
CONG NGHE CHE TAO DUNG CU CAT
CHUONG 21. QUY TRINH CONG NGHE CHE TAO DUNG CU CAT
TRONG SAN XUAT PON CHIEC

Trong san xuat don chiéc quy trinh c6ng nghé chi dugc thé hién ¢
tién trinh cong nghé, c¢6 nghia 1a danh muc cdc nguyén cong. Thiét bi sur
dung thudng 1a van nang, cong nhan phai ¢ trinh d6 tay nghé cao.

12.1. Quy trinh cong nghé ché tao dao tién ngoai gin manh
hgp kim citng

Hinh 12.1 14 dao tién ngoai gan manh hop kim cing.

T

L
AN I=f

Hinh 12.1. Dao tién ngoai gan manh hop kim cimg.

Quy trinh cong ngheé ché tao dao tién ngoai gan manh hop kim
cimg bao gom nhiing nguyén cong sau day:

1. Cat phot.
2. L.am sach phai trong tang quay.
3. Phay mat chuan dinh vi.

4. Lam sach bavia & mat chuan dinh vi va vit mép mat ddu cla
than dao.

3. Phay mat sau chinh.

6. Phay mat sau phu.

7. Phay héc dé gan manh hop kim cimg.

8. Lam sach bavia trén ddu dao.

9. Bénh 56 ky hiéu dao.

10. Han manh hgp kim cifng bang dong dién cao tin.
I'1. Tay sach xi han.

12. Mai sac so bo.
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than dao.
7.
8.
9.

280

{3. Mai sic 1an cudi.

14, Mai nghién lu&i cat.

12.2. Quy trinh cong nghé ché tao dao tién ranh gan manh
hop kim cimg

(I

4 5} .

Hinh 12.2. Dao tién ranh gén mdnh hop kim cung.

Quy trinh cong nghé ché tao dao tién rinh gdn manh hgp kim
cdng (hinh 12.2) bao gdm cdc nguyén cong sau diy:

l.

N n A~ W N

Cat phoi.

. Rén dau dao.

. U phoi.

. Lam sach phdi trong tang quay.
. Phay mat chuin dinh vi.

. Lam sach bavia & mat chuan dinh vi va vit mép mat dau cua

Phay mat sau chinh.
Phay hai mat bén dat kich thudc 1 va a.

Phay héc dé gan manh hgp kim cing.

10. Lam sach bavia trén dau dao.

1 1. Danh s6 ky hiéu dao.

12. Han manh hop kim c(éing bing dong dién cao tén.

13. Tay sach xi han.

14, Mai sic so bo.

15. Mai sac lan cudi.

16. Mai nghién ludi cat.



12.3. Quy trinh cong nghé ché tao dao tién hinh lang tru han
manh thép gié

Chd han
L

r

30

Hinh 12.3. Dao tién hinh lang tru han mdnh thép gié.

Quy trinh cong nghé ché tao dao tién hinh lang tru han manh thép
£16.(hinh 12.3) bao gém cdc nguyén cong sau day:

I. Cat phoi thép gié cha phan cat,

. Cat phai than dao.

. Lam sach phai trong tang quay.

. Lam sach bé mait dé chudn bi han.
. Han manh thép gié vai than dao.

. U phoi sau khi han.

. Lam sach xi han.

. Lam sach phai bing phuong phip phun bi.

O & N & »n bW DN

. Bao cdc bé mat cua dao.

10. Bao prophin dao.

1 1. Phay mat trudc.

12, Pénh s6 ky hiéu dao.

13. Nhiét luyén (16i cai thién).
{4. Lam sach dao bing phun bi.

15. Mai prophin dao va cac bé mat khac ngoai mat d¢ dao.



12.4. Quy trinh cong nghé ché tao manh thép gié dung cho
dao phay mat dau rang chiap ba mat

Y/
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Hinh 12.4. Manh thép gié dung cho dao phay mat dau
rdng chdp ba mat.

S50

Quy trinh cong nghé ché tao manh thép gié dung cho dao phay
mat diu rang chap ba mat (hinh 12.4) bao gém cac nguyén cong sau day:

1. Cit phoi .

2. Mai hai bé mat dat kich thude h (mai 4 chi tiét cung liic).

3. Phay hai mat phang dat kich thudc L (phay 4 chi tiét cung hic).
4. Phay mat phing dat géc 30" (phay 2 chi tiét cung hic).

5. Phay mat phang dat géc 15" (phay 2 chi tiél cung lic).

6. Phay mat phiang dat géc 15" (phay 2 chi tiét cung lic).

7. Phay céc rinh nham theo kich thudc dudi mot géc 5 (phay 2
chi tiét cung lic).

8. Lam sach bavia sau khi phay.

9. Ddnh s ky hiéu dao.

10. Nhiét luyén (t6i cai thién).

['1. Lam sach dao bang phun bi.

12. Mai bé mat [am viéc dat kich thuéc q (mai 50 chi ti€t cliing

lic).
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12.5. Quy trinh cong nghé ché tao dao khoan ruét ga gin
manh hop kim cing duéi con

Coén mooc

——
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Ly F - Ly

Hinh 12.5. Dao khoan ruét ga gan mdnh hop kim cung dudi cén.

Quy trinh cong nghé ché tao dao khoan rudt ga gin manh hop kim

cung duoi

I
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15

16.
17.
18.
19.

con, (hinh 12.5) bao gém cic nguyén cong sau day:

. Cit phoi.

. Lam sach phoi trong tang quay.

. Tién hai mit ddu va khoan hai 16 tam (0 hai mat dau).
. Tién phdn lam viéc cua dao.

. Tién dudi dao.

. Phay viu & duéi dao.

. Phay rinh xoan cla dao.

. Phay lung cila rang dao.

. Phay rinh d¢ gan manh hop kim cing.

. Lam sach bavia sau khi phay.

. Lap cdc manh hgp kim cing.

. Banh s6 ky hiéu dao.

. Han cdc manh hop kim cing.

. L.am sach dao bang phun bi.

. Lam sach céc 16 tam.

Nin thang dao.

Mai thé mat triede cia cac manh hop kim cing.
Mai phan 1am viéc cua dao.

Mai dudng kinh ngoai cia cidc manh hop kim cing.
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20. Mai duoi dao.

21. Mii ranh xoan.

22. Danh bong ranh xoan.

23. Mai lung cta rang dao.

24, Mai tinh mat truée cua cic manh hop kim cing.

25. Mai géc sau theo dudng kinh ctta cac manh hop kim cting.
26. Mai géc sau theo phan con cat.

27. Mai luGi dao.

12.6. Quy trinh cong nghé ché tao dao khoét ruot ga ranh

xoan han thép gio duoi con

L o ;COn mooc

Hinh 12.6. Dao khoét ranh xodn hdan thép gié dusi cén.

Quy trinh cong nghé ché tao dao khoét rudt ga ranh xodn han thép

2i6 dudi con (hinh 12.6) bao gém cdc nguyén cong sau day:

1. Cat phoi phan lam viéc ctia dao.

. Cat phoi phdn duoi dao.

. Tién mat dau phan lam viéc cua dao.
. Tién mat dau phan duéi dao.

. Lam sach phéi trong tang quay.

AN AW N

. Han phoi (phdn lam viéc bang thép gié vdi phan dudi bang thép

két cau).
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7. U phoi sau khi han.

8. Nin thang phoi.

9. Lam sach dao bang phun bi.

10. Tién sach xi han.

11. Tién hai mat diu va khoan hai {6 tam .

12. Tién phan lam viéc.



13. Tién phan cén mooc.

14. Phay viu & dudi dao.

15. Phay ranh xoan.

16. Phay mat lung cua ranh xoén.

17. Lam sach bawvia sau khi phay.

18. Pdnh s6 ky hiéu dao.

19. Nhiét luyén.

20. Nan thang dao.

21. Lam sach dao bing phun bi.

22. Lam sach céac 16 thm.

23. Mai ranh xoan.

24. Bdnh béng ranh xoan.

25. Mai conmooc.

26. Mai dudng kinh phan lam viéc cua dao.
2 /. Mai cén trén phan lam viée cla dao.
28. MAi séc ot trade cha rang dao.

24, Mai sic midt sau cda ring dao.

30, M mat sau.

12.7. Quy trinh cong nghé ché tao dao khoét ring chap gan
manh h¢p kim ciing

Quy trinh cong nghé che tao dao khoét ring chip gan manh hop
kim clng (hinh 12.7) bao g0m cdc nguyén cong sau day:

=
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Hinh 12.7. Dao khoét ring chdp hop kim cing.
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t. Cat phoi.
2. Lam sach phot trong tang quay.

3. Tién mat dau mot, tien dudong kinh ngoai, khoan 18, tién 16 dat
do con 1:30 véi kich thude dé lai lugng du cho doa va mai, tién rinh vong
trong 16, vit mép 16, doa 16 dat do con 1:30 véi kich thude dé lai luong du
mai.

4. Tién dudng kinh ngoai o ddu kia, tién mat ddu con lai, vat mép
16.

5. Tien dudng kinh ngoai véi kich thudc dé lai lvong du mai, tién
mat ddu vdi kich thuse dé lai luong du mai.

6. Phay rdnh mat dau.

7. Phay rang trén phan tru.

8. Phay mat sau cla rang rén phan tru.

9. Phay rang trén mat dau.

10. Phay mat sau ctia rang trén mat dau.

11. Phay ranh dé€ gian manh hop kim ciing.

12. Lam sach phoi sau khi phay.

13. Dinh s6 ky hiéu dao.

14. Han cdc manh hop kim cing.

15. Lam sach bavia bang phun bi.

16. Mai 16 con.

[7. Mai sac mat trude cua ring trén phdn tru.
18. Mai sac mat trudce cua rang trén mat dau.
19. Mai duong kinh phan lam viéc va mat dau.
20. Mai mat dau con lai dé dat kich thuéc yéu cau.

21. Mai sdc mat sau theo phin tru gin manh hop kim ciing dé dat
géc nghiéng 8",

22. Mai sic mat sau clia phan con cit dé dat géc nghiéng 60°.

12.8. Quy trinh céng nghé ché tao dao khoét géc duodi con han
thép gio

Quy trinh cong nghé ché tuo dao khoét géc dudi con han thép gid
(hinh 12.8) bao gém cic nguyén cong sau day:
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Cdn mooc

Hinh 12.8. Dao khoét géc duéi con han thép gié .

1. Cat phéi phan 1am viéc cia dao.
Cat phoi phin duoi dao.
Tién mat ddu phan lam viéc cha dao.
Tién mat ddu phan duoi dao.

Lam sach phoi trong tang quay.

2.
3.
4.
5.
6. Han phadn lam viéc ca dao v6i phin dudi dao.
7. U phot sau khi hin.

8. Nin thang phoi.

9. Lam sach phoi bing phun bi.

10. Ki¢m tra do cimg phoi.

11. Tién sach xi han.

12. Tién c4c mat ddu va khoan céc 16 thm .

13. Tién phdn con mooc.

14. Tién phéan 1Am viéc cha dao va phin try (ndm gidta phdn 1am
viéc va phian dubi dao).

15. Tién con phan lam viée cua dao.
16. Phay vau & dudi dao.

t 7. Phay rang cua dao.

18. Lam sach bavia sau khi phay.
19. Ddnh s6 ky hi¢u dao.

20. Nhiét luyén (toi cai thién).

21. Lam sach dao bang phun bi.

22. Lam sach 16 tam.

23. Mai sidc mit trude cla rang dao.
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24. Mai phan c6n mooc.
25. Mai phan cit dé dat géc con theo yéu cau.

26. Mai sic mit sau cua rang dao.

12.9. Quy trinh cong nghé ché tao dao doa may lap manh thép

Quy trinh cong ngh¢ ché tao dao doa may lap ghép thép gié (hinh

12.9) bao gom cdc nguyén cong sau day:

Hinh 12.9. Dao doa mdy i3p ghép thép gio.

1. Cat phai,
2. Lam sach phoi trong tang quav.

3. Tién mat dau d& dat kich thude yéu cau, khoan 16, doa 15, doa

1d con, tién ranh, tién ngodi, tién gd ngoai va vit mép, tién con phan 1am
viéc cha dao va vat mép.
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4. Phay rinh mat dau.

5. Phay rang theo dudng kinh ngoai.
6. Lam sach bavia sau khi phay.

7. Ddnh so ky hiéu dao.

8. Nhiét fuyén (tdi cai thién).

9. Lam sach dao bang phun bi.

10. Mai 16 con va mat dau.

1 1. MAi sac miit trudc cha rang.

12. Mai bé mat lam viéc cta dao.
13. Mai mat dau va vit mép.

14. Mai cén nguoc.



[5. Mai phén c6n cat.
16. Mai sdc mat sau cha ludi cit.
17. Mai nghién rang theo phén tru.

18. Lam cun canh sic & dudi dao.

12.10. Quy trinh cong nghé ché tao dao doa may gin manh

hop kim citng dudi con

Quy trinh cong nghé ché tao dao doa mdy gin manh hop kim

climg dudi con (hinh 12.10) bao gdm cac nguyén cong sau day:

dao).

Cdn mooc

Hinh 12.10. Dao doa mdy gdn mdnh hop kim cimg dubi cén.

1. Cat phoi.
Tién cac mat diau va khoan cédc 16 (am.
Tién phan lam viéc va duoi dao
Phay vau d dudi dao.

Phay ranh rang va phay rinh dé gin méanh hop kim cing.

2.
3.
4.
5.
6. Lam cuin canh sic va 1dp cac manh hop kim cimg.
7. Danh s6 ky hiéu dao.

8. Han cac manh hop kim cing.

5. Nhiét luyén dudi dao.

10. Lam sach dao bang phun bi.

11. Nén thang dao.

12. Lam sach cdc 16 tam.

13. Mai sic (mai tho) mat trude cha cac manh hop kim cing (rang
14. Mai tho phdn lam viéc coa dao.
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15. Mai duéi dao.

16. Mii sic mat sau cba rang dao (mai tho).
17. Mai tinh phan lam viéc cua dao.

18. Mai phan cén ngugc.

19. MAi sac mat trude cha rang dao (mai tinh).
20. Mai sac mat sau ctia rang dao (mai tinh).
21. Mai nghién rang dao

22. Lam ctn canh sac g duoéi dao.

12.11. Quy trinh cong nghé ché tao taré may va taro tay han

thép gi6 dung cho ren hé mét

Quy trinh cong nghé ché¢ tao taré mdy va tard tay han thép gid

dung cho ren hé mét (hinh 12.11) bao gom cac nguyén cong sau:

dao.
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Hinh 12.11. Tard han thép gid dung cho ren hé mét.
[. Cat phoi dat kich thudce cioa phan lam viéc cua dao.
2. Cat phoi dat kich thudc cia phan duéi dao.

3. Lam sach phaéi trong tang quay.

4. Tién mat dau, tién doan cudi ciia phan 1am viéc d¢ han vdi duoi

5. Tién mat diu cda duoi dao.

6. Han phan [am viéc cha dao vGi duodi dao.
7. U phoi sau khi han.

8. Nan thing phoi.

9. Lam sach phoi bing phun bi.

10. Tién sach xi han.

I'1. Tién cdc mat ddu va khoan céc 15 tam.

12. Tién dubi dao.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23.
24.
25.
26.
27.
28.
29,
30.

Tién dudng kinh d;, vA phin con cit.
Cat ren.

Phay vau vuong & dudi dao.

Phay ranh thoat phoi.

Lam sach bavia sau khi phay.

Panh s6 ky hiéu dao.

Nhiét luyén (161 cai thién).

Lam sach dao bang phun bi.

Lam sach [0 tam.

Nin thang dao sau nhiét luyén.

Mii duong kinh phdn lam viéc cua dao.
Mai duding kinh phan duéi dao.
Mai ranh thoit phoi.

Mai ren.

Mili sdc mat trudc cua ludi dao.
Mai sic mat trudc cua phan con cat.
Ddnh bong ranh thodt pho.

Nhiét luyén (tham xianua).

12.12. Quy trinh cong nghé ché tao ban ren tron tit thép 9XC
dung cho ren hé mét

Quy trinh cong nghé ché tao ban ren tron tir thép 9XC dung cho
ren hé mét (hinh [2.12) bao gdm cdc nguyén cong sau:

1. Cit phoi.

2. Tién mat dau, khoan 16 tam, tién ngoai, khoan 16.

3. Tién mat ddu, tién 18, tién phan con cit, tién diu con lai, doa 16,

cat ren.

4. Phay ranh hinh thang c6 goéc nghieeng 60°. Khi dudng kinh
D =20 + 38 mm c6 thé phay 15 chi tiét ciing liic; khi D = 45 + 65 mm ¢6
thé phay [0 chi tiét cing lic va khi D> 65 mm phay $ chi tict cuing lic.

5. Khoan céc 16 thodt phoi va cic 16 kep chat.

6. Lam sach bavia cta céc 18 thodt phoi.

7. Hot lung phan con cat.

8. Hiéu chuan bin ren bang dao taro.
9. Nhiét luyén.
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10. Nhiét luyen (t6i cai thién) ludi cit.
1. Lam sach ban ren bang phun bi.
12. Mai dudng kinh ngoai.

13. Mai mat dau.

14. Khir tir.

15. Mai sac mit cit tif hai phia.

[6. Hiéu chuin ren.

17. Bdnh s6 ky hiéu ban ren.

Hinh 12.12. Ban ren trén tir thép 9XC ding cho ren hé mét.

12.13. Quy trinh cong nghé ché tao qua can ren tir thép
X12®1 dung dé cin ren hé mét

Quy trinh cong nghé¢ ché tao qua cin ren tir thép X12d1 diing dé
can ren hé mét (hinh 12.13) bao gom cic nguyén cong sau:
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Hinh 12.13. Qud cdn ren. tir thép X12®1 ding dé cdn ren hé mét.
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1. Cét phoi.
2. Rén phoi.
3. U phoi.

4. Tien mat ddu, khoan 18, tién ngodi (d€ lai lugng du cho nguyén
cong mai).

5. Tién mat dau con lai, tién 18, tién mat ngoai (dé lai luong du
mai), vat mép mat trong va mat ngoai.

6. Xoc rianh then.

7. Lam sach bavia va vat mép.

8. Nhiét luyén (tHi cai thién).

9. Lam sach phoi bang phun bi.

10. Mai 15 (dé lai luong du cho nguyén cong nghién).
[ 1. Mai mat dau con lai dat kich thudc B.

12. Khtr tir.

13. Nghién (mai nghién) 18,

14. Mai ngoai hai chi tiét cing lic va ddnh ky hi¢u biang cung mot
0,

15. Mai ren.

16. Rira sach dung cu (qua can ren) bang ddu hoa va théi sach
bang khi nén.

17. Dédnh s6 ky hiéu dung cu.
12. 14. Quy trinh cong nghé ché tao dao phay ranh then han
thép gi6é dudi con

Quy trinh cong nghé ché tao dao phay ranh then han thép gi6 duoi
con (hinh 12.14) bao gébm cac nguyén cong sau:

Con mooc )

j‘

'ﬂ—/
Hinh 12.14. Dao phay rénh then han thép gid dubi cén.
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. Cét phoi phan lam viée cua dao.
. Cat phoi phan duoi dao.
. Lam sach phéi trong tang quay.

. Tién mit dau dé han. Tién mat dau cua dudi dao.

| I - N R

. Han phan lam viéc cha dao véi phidn dusi dao.

6. U phoi sau khi han.

7. Nin thang phoi.

8. Lam sach phéi sau nhiét luyén.

9. Tién sach xi han.

10. Tién cdc mat diu va khoan céc 16 tam,

I'1. Khoan va gia cong 16 ren & duoi con.

12, Tién dudi con (dé lai lugng du cho nguyén cong mai).

13. Tién phan lam viéc cla dao, phan tru cé dudng kinh d (dé lai
lugng du cho nguyén mai), tién midi tdm cong nghé.

14, Phay rang trén mat tru.

15. Phay mit sau cua rang.

16. Lam sach bavia sau khi phay.

17. Bdnh so ky hié¢u dao (12 s6).

18. Nhiét fuyén (toi cai thién).

19. Lam sach dao bang phun bi.

20. Nin thang dao sau nhiét luyén.

2{. Lam sach mui tim cong nghé.

22. Hiéu chudn 18 ren a dudi dao sau nhiét tuyén.
23. Mai sac mat trudc cia rang.

24. Mai phén lam viéc cua dao.

25. Mai phan con mooc & dudi dao.

26. Mid sic mat sau clta rang trén mat try.

27. Cat dit miii tdm cong nghé (bing dd mai),
28. Cit rang & mat dau (bang da mai).

29.'. Vit mép (bang da mai).

30. Mai sac miit sau & rang mat dau,
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31. Lam cln canh séc.

32. Tham xianua.

12.15. Quy trinh céong nghé ché tao dao phay hét lung dung dé
phay ranh thoat phoi cua miii khoan

Quy trinh cong nghé ché tao dao phay hét lung dung dé phay ranh
thoat phoi ctia mii khoan (hinh 12.15) bao gém cdc nguyén céng sau:
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Hinh 12.15. Dao phay hét lung dang dé
phay rdnh thodt phoi ctia mii khoan.

i. Cat phoi.

2. Rén phoi.

3. U phoi.

4. Lam sach phoi trong tang quay.

5. Tién mat dau (dé tai luvong du mai), khoan 16, tién 16 (dé lai
luong du doa va mai), vat mép, tién thé mat ngoai.

6. Tién mat ddu con lai (dé lai lugng du mai),vat mép 19, tién tho
phan mat ngoai con lai.

7. Mai hai mat dau trén may mai phing.

8. Tién mat con va ban kinh r, dé hét lung.

9. Tién mit ngoai dat ban kinh r, dé hét lung.
0. Xoc ranh then.

11. LAm sach bavia va vat mép & ranh then.

[2. Phay rang 1S chi tiét cung ldc.
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13. Phay mat nghiéng & ddy rang tir mét phia.
14. Phay mit nghiéng & ddy rang tir phia con lai.
15. Lam sach bavia sau khi phay.

16. Phay hét hing cua rang theo prophin.

17. Dénh s6 ky hiéu dao.

18. Nhiét luyén.

19. Lam sach dao bang phun bi.

20. Nin phing dao.

21. Mai mét mat ddu trén mdy mai phing.
22. Mai mit dau con lai trén mdy mai phing.
23. Khur .

24. Mii 16.

25. mai sic mat trudc cla rang dat géc 10°,
26. Tham xianua.

12.16. Quy trinh cong nghé ché tao dao phay mat dau ldp
ghép dugc kep chat bang then mat dau va then 16

Quy trinh cong nghé ché tao dao phay mit diu ldp ghép duoc kep
chat bing then mat ddu va then 16 (hinh 12.16) bao gobm cdc nguyén cong
sau:
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Hinh 12.16. Dao phay mdt déu idp ghép
duoc kep chat bdng then mat ddu va then 16.
1. Cat phoi.

2. Tién mit dav, khoan 16 dat dugc dudng kinh D, tién thé mat
ngoai.
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dau.

3. Tién mat dau con lai, tién thdé phan con lai cha mat ngoai.

4. Tién mit dau, tién 1 dat kich thudc d (d€ lai luong du cho doa),
tién ranh dat kich thudc d,. Tien 16 dat kich thudc d,, vat mép | x 45", doa
16 dudng kinh d (d€ lai lugng du cho nguyén cong mai).

5. Mai mat ddu con lai.

6. Tién mat ngoai (3 + 4 chi tiét tén truc ga).
7. Vitmép 16 | x 45°
8. Xoc rinh then 16.

9. Phay ranh then mat ddu.

10.
1.
12.
13.

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.

24,

25.

Phay ranh rang (3 + 4 chi tiét ciing lic).

Phay mat sau cua rang.

Phay rang mat dau.

Lam sach bavia va vdt mép & ranh then.

Nhiét luyén.

Lam sach dao bing phun bi.

Mai 16, mai mat dau cha 16 d,, mai mit diu ngodi.
Maii mat dau con lai.

Khir tir.

Mai sic mat trude cia rang tru, mai mat trude cia rang mat

Mai mat ngoai.

MAi mat diu trong 16 dat géc nghiéng 2°.
Mai sic mat sau cua rang tru.

Mai sac mat sau ciia raing mat dau.

Panh s8 ky hiéu dao.

Thim xianua.

12.17. Quy trinh cong nghé ché tao dao phay cit dut rang nho

Quy trinh cong nghé ché tao dao phay cit dut rang nho
(hinh 12.17) bao gédm cdc nguyén cong sau:

1. L4y dau thép tam.

2. Cat phoi bing phuong phép khoan, khoan 16 & tam phai.
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. Nan thang phoi.

. Mii thé phoi ca hai mat trén may mai phing.

N

. Tién 1ké (dé lai luong du cho nguyén cong mai).
6. Tién mat ngoai trén truc ga (20 + 100 chi tiét cung lic).
7. Xoc ranh then.

8. Phay riang.

9. Lam sach bavia.

10. Nhiét luyén.

11. Lam sach dao sau nhiét luyén biang phun bi.

£2. Nan phang dao.

13. Mai tho hai mat du.

14, Mai 16.

15. Mai mat ngoai.

16. Mai tinh hai mat ddu dé dat kich thude yéu ciu.
17. Mai sidc mat trudc vA mat sau cia rang.

18. Lam ciin canh sac 6 16.

19. Khu tir.

20. Dénh $6 ky hiéu dao.

21. Tham xianua.

.
M =

o
Hinh 12.17. Dao phay cdt dut réng nhd.

¢
]

12.18. Quy trinh cong nghé ché tao dao phay lan truc vit dung
dé gia cong truc then hoa ¢6 prophin than khai

Quy trinh céng nghé¢ ché tao dao phay lan truc vit dung dé pia
cong tryc then hoa c¢6 prophin than khai (hinh 12.18) bao gom céc
nguyén cong sau:
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Hinh 12.18. Dao phay ldn truc vit dung dé gia céng
truc then hoa cé prophin than khai.

1. Cat phoi.

2. Ren phoi.

3. U phoi.

4. Lam sach phoi trong tang quay.

5. Tién mat ddu, khoan 14, tién 16 dat kich thudc dudng kinh
40 mm, tién mat ngoai.

6. Tién mat diu con lai, tién phan con fai cia mat ngoai.

7. Tién tinh mat dau, tién 18, vit mép, doa 16 (dé lai luong du cho
nguyén cong mai).

8. Tién tinh mat diu con lai, vat mép.

9. Tién mit ngodi (d¢ lai lvong du cho nguyén cong hét lung),
tién gd va vat mép mot dau.

10. Tién go va vit mép dau con lai.
11. Xoc ranh then.
12. Lam sach bavia va vit mép 0 dau ranh then.
13. Cat dudng xoan vit (cat truc vit) biang dao phay.
14. Phay ranh trén hinh tru.
15. Lam sach bavia sau khi phay.
16. Bdnh s6 ky hi¢u dao.
17. Nhiét luyen (thuong héa).
18. Lam sach dao bing phun bi.
19. Mai tho lo.
20. Mii tho mat dau (mot phia).
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21. Mai tho mat ddu con lai,

22. Mai sic thé mat trudc cha riang dao.

23. Tién hdt lung rang.

24, Phay dudng ren cla rang tir mét ddu. '

25. Phay dudng ren cua ring tir d4u con lai.

26. Nhiét luyén.

27. Lam sach sau nhiét luyén bang phun bi.

28. Mai 16.

29. Mai nghién 15.

30. Mai mat g& va mat dau tr mot phia.

31. Mai mat go va mat dau con lai.

32. Mai sic tinh mat trude cua rang.

33. Mai prophin rang.

34. Tham xianua.

35. Dung dao cat thur then hoa.

12.19. Quy trinh cong nghé ché tao dao phay truc vit ¢é6 g ren
hai bén

Quy trinh cong nghé ché tao dao phay truc vit c6 go ren hai bén
{hinh 12.19) bao gobm cic nguyén cong sau:

-

Hinh 12.19. Dao phay truc vit c6 go ren hai bén.
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1. Cét phéi.

2. Lam sach phoi trong tang quay.

3. Tién mat d4u, khoan 16, tién 16, tién mat ngoai.

4. Tién mat diu con lai, tién mat ngoai.

5. Tién mat ddu, tién 16 dai va hai 16 ngan, vit mép, doa 16 (d€ lai
lugng du cho nguyén cong mai).

6. Tién tinh mat dau va 16 ngéin con lai, vt mép (6.

7. Tién tinh mat ngoai (chi ti&t dugc ga trén truc gd), tién ranh
thodt dao khi cit ren, tién mat nghiéng 10" cha ddu rang.

8. Tién ranh thoat dao khi cit ren, tién mat nghiéng 10" cbha ddu
rang con lai.

9. Cit ren mot ddu.

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Cit ren dau con lai.

Mai mat dau tir mot phia.

Mai mat dau con lai.

Xoc rinh then.

Lam sach bavia va vat mép o mat diu ranh then.
Ciit prophin rang

Phay ranh va phay hét ing rang mot géc 30°.
Lam sach bavia sau khi phay.

Phay dudng ren rang tir mot dau.

Phay dudmg ren riang tr dau con lai.

DPanb s6 ky hiéu dao.

Nhiét luyén .

Lam sach dao bang phun bi.

. mai sic thd mét trudc clua ring dao.

23.

24.
25.
26.

27.
28.

Mai 16 (d€ lai lugng du cho nguyén cong mai nghién).
Mai nghién 16.

Mai mat dau tir mot phia.

Mai mat dau con lai.

Mai ridnh rang.

Lam ciin canh sac.
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12.20. Quy trinh cong nghé ché tao thanh rang dung cho dao
phay lan truc vit lip ghép

Quy trinh cong ngh¢ ché tao thanh rang ding cho dao phay lan
truc vit lap ghép (hinh 12.20) bao gém cédc nguyén cong sau:
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Hinh 12.20. Thanh rdng dung cho dac phay lan truc vit ldp ghép.

1. Cat phoi.
2. Rén phoi.
3. U phoi.
4. Phay mat phang h tir mot phia.
5. Phay mat phang h tir phia con lai.

6. Phay mit con chuan dudi géc 10° tir mot phia.

7. Phay mat ¢on chuan dudi géc 10° tir phia con lai.

8. Phay prophin rang.

9. Tién hét tung rang.

0. Nhiét luyén.

11. Lam sach thanh riang bang phun bi.

12. Mai mat ddy coa thanh rang.

13. Khur tir.

12.21. Quy trinh cong nghé ché tao dao phay lan truc vit 13p
ghép.

Dao phay lan truc vit 1ap ghép (hinh 12.21) duoc lap ghép tir cic
thanh rang trén hinh 12.20. Quy (rinh cong nghé ch€ tao bao gom cic
nguycn cong sau:

1. Thido céc thanh ring 3 da mon tir than dao 2 (hinh 12.21).
2. Mai mit con chudn duéi mot gée 10” tir mot phia.

3. Mai mat c¢én chuin dudi mot géc 10° tir phia con lai.
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4. Mai mat ddu tir mot phia.
5. Phay mat dau tir phia con lai.

6. Lap ghép céc thanh rang 3 1én than dao 2 va kep chat bing dai
oc 1 vad,

7. Mai nghién 16.
8. Mai prophin rang.

9. mai sdc mat trude cla rang.

Hinh 12.21. Dao phay lan truc vit ldp ghép.

12.22. Quy trinh cong nghé ché tao dao chuét ranh then

Quy trinh cong ngh¢ ché tao dao chuét ranh then (hinh 12.22) bao
g0m cdc nguyén cong sau:

1. Cit phoi.

2. Ren phoi.

3. Lam sach phoi trong lang quay.
4. U phoi.
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5. Nan thang phéi.

6. Phay cic mat dau.
7. Phay hai bé mat hep.
8. Phay hai bé mit rong.

9. Phay ranh & phin kep chit cia dao va phay ranh con.

10.
.
12,
13,
14,
15.
16.
17.
18,
19.
20.
21,
22,
23,
24,
25.
26.
27,

Phay phin din huéng phia trudc.

Phay mait con trén phian lam viée cua dao.

Phay prophin rang.

Lam sach bavia va vit mép mat dau.

Phay ha bac.

Nhiét luyén.

Lam sach dao bang phun bi.

Nin thang dao.

Mai tho hai bé mat réng.

Maii nghién mat trude va lung rang.

Mai tinh hai bé mat rong.

Maii mat ddy cba dao.

Mai rang tir phia (rén.

Mii phan dan hudng phia trude (mai tu phia trén).
Mai ha bac tu hai phia.

Mai vt mép & mat ddy tir hai phia.

Mai vit mép ¢ phan dan hudng phia trude tr hai phia.

Mai cédc rang hiéu chinh (cdc rang phia sau) via mai phan dan

hudng phia sau.
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Hinh 12.22. Dao chuét ranh then.



28. Mai mat sau cua cac rang hiéu chinh.
29. Mai mat sau cua rang cat.30. Mai ranh thodt phoi.
31. Mai nghién mit sau cha cdc rang.

32. Mai ranh phan kep chat va ranh cén, mai vit mép & mat diu

cua phan kep chat.

33. Khur tir.

34, Panh 6 ky hiéu dao.

12.23. Quy trinh cang nghé ché tao dao chuoét then hoa

Quy trinh cong nghé¢ ché tao dao chudt then hoa (hinh 12.23) bao

gom cdc nguyén cong sau:

dao).

Hinh 12.23. Dao chuét then hoa.

1. Cat phoi theo chiéu dai phan lam viéc cia dao.
. Cét phoi theo chiéu dai cua phin dudi dao.
. L.am sach phoi trong tang quay.

. Tién mit diu tr mot phia, tién mat ddu dé han.

| T NS B \V

. Han hai doan phoi vdi nhau (phdn 1am viéc va phan dudi cua

. U phoi sau khi han.

6

7. Lam sach xi han.

8. Tién cdc mat diu va khoan céc 16 tam (tir hai dau).

9. Nan théing phoi.

10. Tién dudng kinh ngoai va phan din hudng phia sau, vit mép.
11. Tién phan kep chat dao, vit mép.
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chinh.

budc t.

budc,.

12. Ti¢n duong kinh phan lam viéc dé tao mat c¢én cho cdc rang,
13. Tién mat cén trung gian.

14. Tién phan dan hudng phia trude va dudng kinh phdn hiéu

15. Cat prophin rang dat chiéu dai cua budce t.
16. Cit prophin riang dat chiéu dai ciia budc t,.

17. Tién rang theo gdc trude va theo lung rang dat chiéu dai cua
18. Tién rang theo géc trude va theo Iung rang dat chiéu dai coa

19. Phay then hoa trén cdc rang va trén phan dan hudng phia sau.
20). Nhiét luyén.

21. Lam sach dao bang phun bi.

22. Mi céc 15 tam, '

23. Nén thiang dao.

24. Mai sac theé mat trude va lung riing.

25. Mai ché g4 luynet, mai phidn kep chit dzo, mai ¢dc phin dan

hudng phia truede va phia sau.

theo do

theo g6
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26. Mai cdc dudng kinh dinh hinh, cdc then hoa va cdc rang tron
con.

27. Mai mat con an dao (mit con d phan dudi dao).
28. Mai timg rang theo duong kinh.
29. Mai cdc rang hiéu chinh trdn va cdc rang hiéu chinh then hoa.

30. Mai cdc rang cit tho va cac rang trung gian (rang chuyén tiép)
C sau.

31. M cée riang cat tinh theo géc sau.

32. Mai céc raung hiéu chinh theo géc sau.

33. Mai cic ranh cua cdc rang dinh hinh,

34. Mii nghién mit trudc va mat lung clia rang.
35. Mai nghién mat sau cua rang.

36. Danh s6 ky hiéu dao.



12.24. Quy trinh cong nghé ché tao dao ca rang modun dang
dia

Quy trinh céng nghe ché tao dao ca rang madun dang dia
(hinh 12.24) bao gdom cdc nguyén cong sau:

'

» g

Hinh 12.24. Dao ca rdng modun dang dfa.

{. Cit phoi.

. Ren phoi va tao 16.

(8] No

U phoi.

4. Lam sach phoi trong tang quay.

5. Tien mit dau, tién 16, fién thd mat ngoai.

6. Tién mat dau con lai, tién thé phan mat ngoai con lai.

7. Tién tinh mat dau, tien 16 (d¢ lai huong du cho nguyén cong doa
va nguyén cong mai), vat mép, doa 16 .

8. Tién tinh mat diu con lai, vat mép 14, tién ranh vong trén mat
dau cta phoi.

9. Tién mat ngoai 5 chi tiét cung lic.
10. Mai tho cdc mat dau.

I'1. Mat mat ngoai 5 chi ti€t cung lic.
12. Xoc ranh then.

13. Phay prophin rang.

14. Khoan 18 (c¢é bac dan hudng).

15. Xoc ranh trén cdc rang tu mot phia.
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16. Xoc ranh trén cdc rang tir phia con Jai.
17. Nhiét luyen.

18. Lam sach dao bang phun bi.

19. Mai tinh mét mat dau.

20. Mai tinh mat dau con lai.

21. Mai 16.

22. Mai nghién 19.

23, Mai tho prophin rang.

24. Mai tinh prophin riang.

25. Bénh $6 ky hiéu dao.

12.25. Quy trinh cong nghé ché tao dao xoc rang thang

Quy trinh cong nghé ché tao dao xoc rang thing (hinh 12.25) bao
g0m c4c nguycn cong sau:

5° 7]
. -
[
SRR ) S
RN Rt .
=t = >
T~ L‘\kL
)‘V Id/
as
De

Hinh 12.25. Dao xoc rdng thing.

1. Cit phoi.

2. Rén phoi va tao 16.

3. U phoi.

4. Lam sach phot trong tang quay.

5. Tién mat ddu, khoan 18, tién dudng kinh ngoai.

6. Tién mat dau con lai, tién phidn mat ngoai con lai.

7. Tién mat dau, tién 14, tién ha bac, Lién rinh vong, tién mit coén
5", vat mép 16 .

8. Tién mat dau con lai, vat mép 16, tién mat con.

9. Tién mat con ngoai 6".
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10.

21

Phay prophin rang.

. Lam sach bavia.
12.
3.
14,
15.
16.
17.
18.
19.
20.

Nhiét luyen.

Lam sach dao bang phun bi.
Mai mat trudce caa rang.
Mii mit dau.

Khir .

Nghién matddau.

Miti 10.

Miii mat dau bén trong.

Mai nghién 15.

. Mai nghién mait dau bén trong.
22.
23.
24,
25.
26.

Mai tho gbe trude.
Mai thd gée sau.

Mai tho prophin rang.
Mai tinh prophin rang.

Mai tinh goc sau.

. Mii tinh goc sau.
. Vit mép wén dinh rang.
. Dinh béng prophin rang va mat dao.

. Mai tinh gdc trudc.
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CHUONG 13

QUY TRINH CONG NGHE CHE TAO DUNG CU CAT
TRONG SAN XUAT HANG LOAT

Trong sin xudt hang loat quy trinh céng nghé ché (ao dung cu cit
dudgic chiu ra cic nguyén cong. Cac nguyén cong nay duoe thuc hién trén
cdc may trong mot [An gd dat chi ti€t, Mdy, dung cu va d6 gd duoc dung
trong san xuat hang loat thuomg la chuyén duing va van nang. Trong quy
trinh ¢ong nghé ¢6 ghi diy du loai mdy. dé gd, dung cu v ch& do cat.
Dudi diay ching ta nghién ctiu mot quy trinh cong nghé ché 1ao dung cu
cAt trong sian xuat hang loat.

13.1. Quy trinh cong nghé ché tao dao tién ngoai c6 cic goc
@ =0, =45

Hinh 13.1 [& k&t cdu ctia dao tién ngodi ¢6 cic goc ¢ = . = 45"

| 1

Hinh 13.1. Dao tién ngoai
¢6 cdc goc p = ¢, = 45° gén manh hop kim cung.

Bang 13.1 i quy trinh cong nghé ché tao dao tign ngoai ¢o cic

poe @ = ¢, = 45° gan méanh hop kim cimg trong dicu ki¢n san xuat hang
loat.

310



Bang 13.1. Quy trinh céng nghé ché’tgo dao tién ngoadi

€6 cdc goc pva @, = 45° gan mdnh hop kim cing

Che do cat L
Nguyen cong Loar mdy (l,)uuffl ?uugﬁ v n S
o ' : m/phit | vong/phdt | mm/vong
(mm/phit)
L Thudce
I- Cat phoi I;/([)‘gle”[: cip i
’ 0+125 E
mm i B
5 . Thiét bj Hoa k&
2. Nung néng
o nung cao quang - -
phot N
i 1an hoce
3. Dap phoi Miy ép Thude
160 tin cap
1 0+135 ) ’
L mm
4. Lam sach Tang
phai quay . )
3. Phay cac mit My Dao Bin
than dao phay phay kiém
(R4=144 chi tiél giutng | mit dau tra 301 600 475
ciing fiic) hodc mdy | @160,
phay TISK6
| dung
| 6. Mai cic mat Thude
than dao Mady mai | Dd mai cap I 6] 0,017
(53+100 chi it phang ®450 | 0= 125 | m/may
cuny lic) mm
7. Lam sach Thict bi
bavia rung ) ) ] ]
8. Phay mat Mfl}: Di,m
LT phay phay
truce (=13 cht | g | diaba | Duomg | 219 700 475
tet cang hic) 61182 mat do
D100
Miy Dao
9. Phay héc dé phay phay
2in manh hop nuang dia ba | Dudng 219 700 475
Kim cing 6H82 miut do
®100
10. Lam xach Miy mai
bavia sau khi siic - -
_Dhay, .
11, Kiém tra Bin }ucm - - - -
tra
12. Rira sach Ban
mit hoc dé hin | Mdy rira - mdp, - -
manh hop kim sy thude
cimg cap
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Tiép bang 13.1

Nguyén Loai Dung cu Dung cu do Ché do cat L
cong mﬁy cit LV n 5
m/phdt | vong/phdc | mm/vang
- (mn/phit)
I 2 3 4 5 6 7
R Thigt bi Nhigt do T = 1000"'C
13. Han hin cao - - Dong dién anot: :2A
manh hop 1an Dong dicn 1usi: 0.6 A.
l\“‘_’_ffrng _ bién thé anot: § kV
4. Dinh sg | My | Dung ey
kv hieu dao | ddnh 56 | bang hop ) - ) -
Y ky hiéu | kim cimg
oL My bHi mai o . .
15, Maisdce | ui e kim Thude goe, |2 n/eidy 2900 Bang tay
mat trede dién cucng dudng do
phian
16, M sac Miy Dd mai o ) .
it sa mid sdce Kim Thudc gée, |2 m/giay 2900 Bang tay
chinh cuong | duong do
| = =
Miy D mai o ]
17. My séc Ml Sac kKim Thude gée, 2 m/giay 2900 Bang tay
mit sau phy di¢n cuong dudng do
phan
18. Mai Maiy Bt mii Thude cap .
nghién mar | mai sde Kim 0= 1235 L5 2400 Bang tay
s 0 . ' LT m/giay
trude dl(;n cuong thude adc. /giay
phan ; duong do
19, Mai Miy Dd mii Thudc cap .
nghién mat | mii sic kim 0+ 125 IS 2400 Bang tay
sau chinh dicn CUONg | thide géc. m/giay
phan dudng do
20, Man Miy BA mii Thude cap R
nghién bin | mii sac kim 0= 175 /lg 2400 Bang tay
‘i i . - ny/gii
kinh dinh dl%l‘l cuomng, mm: glay
dao phan Thude gée.
dudng do
21. Rura sach May
rita - - } ) . -
sy
22. Kiém tra Ban . Ban map.
Kidm thude cap. - - .
(ra dao miu




13.2. Quy trinh cong nghé ché tao dao khoan ruot ga duéi tru
c6 duong kinh <8 mm

Hinh 13.2 la so d6 két cdu cha dao khoan rudt ga duodi tru, con
bang 13.2 1a quy trinh cong nghé ché tao loai dao khoan nay.

N -— 7

Hinh 13.2. Dao khoan rudt ga dubi tru.

Bang 13.2. Quy trinh cong nghé ché tao
dao khoan ruét ga dudi tru

Cheé do cat

Nguveén Foai Dung cu P - -
cong mdy eit | Dungcudo \Y n /S .
m/phdt | vong/phut mm/vong
- (min/phut) .
1. Lam sach Bian ] A ) ) )
phoi thanh ngudi
2. Cit phoi thy( Da;)hcfll Thude cap
vatenmat | Lo et o 0+ 125 4 1600 0,2
on 2= 200 dat bin chuyén
con 2p=12 r dong diing mm
P e M PR —|¢ .
3. [1‘"“ sach M“y_- b mat Vi .l ) N, =1500 Bang tay
bavia mat \ic tron m/pidy o d
. Thudce cip
Mity 0+ 125 !
hay vi phay AL ds i
4. Phay vau neAne Hat dao [ mm, calip !
duoi dao ()i:l‘ii phay dia | do xé dich 50 200 (140)
° viu
5. Phay rinh May - [_)fm Phay | piyrse cip
va ohiy hima khoan | rinh. dao 0= 135 |
l(' 1 ayhmeg |y dong | phay ha T 40 463 (65)
aa 6790 lung mm
6. Mai tho MI‘A){A Dé mai Gée nghiéng CLlf da ddn =4
&1 ngoai e VO tron Panme g = 100
ma 1am Oy, e = 2000
7. Danh x0 ley . ngg cu Miu so
L danh ky | dinh ky P - - -
ky hi¢u dao hic o sdnh
- hicu | higu _
8. Kiém Panmc ) )
- Riem tra ) ) 025 mm J
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Tiép bang 13.2

—

Ché do cat

|

Ns}lycn 1'0,3'" DL'U‘]_g v Dung cu do \% n S .
: cong miy citt s nphit | vong/phiis mm/vong
_|_(mm/phat)
9. Nheét Lé
]ulyqn. Do |1h'iét ) Mziy‘do do } ) )
cimg IuyC;n cling
ARC 62 = 64 :
Thiét bi
lam
10. Lam Nach
sach dao sau | bang - - - - -
nhiét luyén dung
dich hat
mii
11. Nan Thict bi .
thing dao nan - Ban map - - -
thang
Miy
(2. DBinh mii sac Banh Miu so V.= 26
béng riinh vin dinh sinh bé i 4020 Bang tay
thoat phoi niang béng mal m/gidy
3JA6G4IM
13. Mii tinh May | b nai Panme Gdc nghiéng cia dd din o = 1
(il!«i{lg kinh mai vo ron 0+75 mm Ny, g = 75 vORE/phiit
ngoil tam T Ny i = 2000 vOng/phiit
Maiy
14, Mai sdc | mai sic P
Mat sau cua van i mat Duang do V“"':. ?5 4020 Bing tay
. P sac m/piay =
dao nang
IA6IM
Ban
5. Kiém tra kiém - - - - -
0 tra

13.3. Quy trinh cong nghé ché tao dao khoan ruét ga duéi con
¢6 duong kinh 10 + 20 mm

Hinh 13.3 la s0 d6 k&t cdu cia dao khoan rudt ga dudi con. con
bang 13.3 1a quy trinh cong nghé ché tao loai dao khoan nay.
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Hinh 13.3. Dao khoan rudt ga dudi cén.




Bang 13.3. Quy trinh céng nghé ché'tao
dao khoan ruét ga duéi cén .

Ch¢ do cat

Nouyen toai Dung cy ;
cong may cat Dung cu do Vv n mm/?/i)n
n/phiit Ong/phi 8
e e vong/phit {(mm/phiit)
Lat phor
phan 1am Mdy ép | Chay dot | Thudc cap 85 hanh trinh kép/phat
vi¢e cua dao KB - 0= 125
(ﬁg&%;o 235 mm
2.Cat phoi
phan duoi . May ép | Chiy dot | Thude cap 85 hanh trinh kép/phuit
dao (thép © KB- 0: 125
45X 40X) 2358 nim
3. Lam sac
: ljcm sach Tang
phot trong
] - quay - - - - -
(ang quay -
4. Tién hai 40 tié
A!l«..nAh Al Mavy Duo tien | oo cap
phan dau tien hop kim V= {25
ciahaiphoi |G L cimp | 012 16 1050 0.3
d& han “ 1 TISKG mm
Miy B
5. Han hai hin ma Thude
doan phoi st ‘m cap
véi nhau MCT- - 0+ 300 - - -
15 mm
6. U phoi L
«u khihan | CO0 ) ) ) ; )
7. Kidm tra Bi
d¢ bén mot ,‘nl-
hin netol i ’ i ’ ’
Miy A
8. Tién sach tién Dao tic Fgl{ac cgp
xi hin M. | eonen = 123 47 900 0.31
(16A : mm
9. Nan thang | Mdy ép .
phoi truc vit - Ban mdp - - -
10. Phay lan My Thuée ciap
| el phay Dao phay N
uot cac mat i P 0 =+ 300
i ngang | rang chap 50 125 (150)
dau GHR2 mm
1. Lam
sach phai Tana
trong tang quu: - - - - -
quay _

w
O



Tiép bang 13.3

— .
Ché do cat
N%UyCH Loai may Ducn'c'ﬁ - Dung cy do \Y n S
cong ' miphit | vong/phr | mmvong
‘mm/phat)
(2. Khoan Miy Dao Thude cap
tam & dudi khoan khoan 0+123 9 540 Bing 1ay
dao bin tam (6 mm
| ] HC-12A hop
13. Tién
con 90" ¢ 3 May tien | Daotien | Thuédc do
phan lam LAGL6 TSKIO 26e 42 900 Bing tay
vige
14 Ti¢n Thude ciip
tho phan Miy ti¢n | Dao ticn 0= 125 47 900 0,2
lam \'i(‘c va TAGLG T15K6 mm
| duoidao | L
15 Ticn My ticn Thude cap
tinh phin w dong Dao ticén 0+ 200 68 1020 0,15
lam viéc KT-16 TSKI0 mm
cua dao N R
16. Thén
viu dudi
dao vy mi
con. tién Miy tién | Daotién | Thudc cap
phitn duoi tr dong TSK10 0 = 200 90 1365 015
dé dinh <o KT-15 mm
ky hicu,
tién phin
thodt di
mai |
17. Mii (tho | Mdy miu ba mai
phiin lam trom trom Panme V=37 Ng,=1200 0,05
viCe cla ngod 0+ 25 n/giay v/phiit
~_dao .
I8, Binh Miy Dung cu Mau so
5O ky hiéu dinh ky dinh ky sdnh - - -
dao hi¢u hicu
Miy Dao phay | Thude cap
19. Phay 1 phay | vaudusi | 0+ 125 50 200 (140)
vau duoi ngang dao ™
6HB2 Kkhoan
20. Phay My
ranh va phay - Dao phay
phay fung khoan hot lung, | Thude cap 38 560 (80.5)
cua duo ban tu dao phay 0+ 200
dong ranh mm ‘
6791R |
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Tiép bdng 13.3

Ché do cat

Ng}‘yé" Loa may Dkl:fﬁ * Dung cu do \Y n S‘
cong m/phdt | vong/phiit mm/vong
(mm/phdt)
2. Lam
sach bavia Ban Dua ron,
4 phan lam ngudl dia - - -
vi¢e cha phang
duao
22 Kiem | Ban kiém - Panme - - -
tra Ira 0:25 mm
23. Nhict
Juyén. Bo
cimg phan
lam vige Lo dién Mdy do do - - -
cha dao ciing
HRC 62 + 65
D4 cuing phin
dudi
HRC 30 = 45
24, Lam Thiét b
sach dao lam sach
sdu nhiét biing - - - - -
luyén dung dich
hat mai
25. Lam Miy Mii
sach 16 tam | khoan | khoét hap 9 540 Bang tay
0 duoi dao ban kim cimg
HC-12A
26. Nin Ban - Biin mip - - -
thang dao nguoi
27. Bdnh | Mdy mai Binh MAu so
bong rinh sdc van ddnh sdnh do V,.= 31 4020 Bang tay
thodt phot ning bang nhimbé | m/giay
3A64M mat
28. Mai Miy maj Hid mai (')'ng con
duoi duo tron tron mooc. Miu | V=37 | n,=1200 0.01
ngoai sosanh bé | m/giay | vong/phdt
mit
29. Mai Maiy mai Di mai Panme
tinh phin tron 1ron 0+25mm | V=37 | n,=1200 0,0086
lam viéc ngoii m/gidy | vong/phiit
cud dao
30. Mai sac | Mdy miu
mdl sau SAC van Dd mai Dudng do | V=31 4020 Bang tay
cla dao nang sic m/gidy
JA64M

7




Dung cu

Tiép bang 13.3

Che do cit

Nguyén Do : Dung cu do S

= Loai miy cit e cv v n N

cong ha . hi mm/vong

my/phdt | vong/phut (mm/phiit)
Thudce cap T
31 Maisac | Mdy mid 0= 125
ludn ci SAC Van Di mai mm. V.= 31 4020 Bang tay
ngang nang NAC Maiu so m/giay
3A64M

sinh do
béng hé
ndl

_tra

32, Ki¢m

Ban kiém
tra

]
'
L

13.4. Quy trinh cong nghé ché tao dao khoan rudt ga duoi con
gin manh hop kim cing

Hinh 13.4 (4 so do két ciau cua dao khoan ruot g dudi con gan
manh hop kim cing. con bang 13.4 1a quy trinh ¢ong nghé ché tao loai

Hinh 13.4. Dao khoan ruét ga dudi con.gan manh hop kim cimng.

khoan nay.

Bang 13.4. Quy trinh cong nghé ché tao
dao khoan ruét ga duéi cén gin mdanh hop kim ciing

Nguyén
cong

r
i
|

Low
mdy

Dungcu |

¢t

1.Cat phoy
phan than

Mdy ép

Chay din

Ché do cat

Dung cu do \% n 5 N
m/phait vong/phiit mm/Aong
] ) {mm/phul)

Thude cap

&S hanh triinh kép/phit

lang quay

dao KB - 0= 300
(thép 9XC) 235 mm )
Miy | }
2. Phay hai phay Dao phay | Thude cap 50 125 (150)
mat dau ngang rang chz’ip 0+ 300 l
6H82 mni '
3. Lam sach Tang, , f
phot trong quay - - - { - -
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Tiép bang 13.4

Ché do cat

cua dao

6791B

rinh

Nguyén S Dung cu
fng Loai mdy ‘czi " | Dung cu do v " mm/Sv{mu
m/phiit | vong/phut (mm/phio)
1. Nan Miy élp
thing truc vit - Biin madp - - -
phoi
5. Khoan | Mdy khoan Dao Thude cap
o tam & ban khoan 0= 125 9 540 Banyg (ay
dudi dao HC-12A 1AM 1o mm
hop
6. Ticn
mat dau i Thirde cap
phian 1am | Miy ti¢n tu . Dao ticn 0 = 300 '
vide va dong TSKIO | mime thude 59 900 | 0.1
ticn mit | Md-116A do géc i
con ngoai
dé ¢6 con
118"+ 3"
7. Tién Maiy ti¢n tr Thude ¢ap
phin lam dong Dao ti¢n 0+ 200 90 1365 0.2
vice cliy KT-16 TSKI0O mm
dao ) )
8. Tien T
viu duoi
dao vi Thude cap
mat ¢con, | Mdy ticn we | Dao ticn 0= 200
ti¢n phin dong T5SK10 mm 90 1365 0.2
dé hhic KT-15 Thude do
ddu. tién goc dé do
phin d¢ | con mooe
thodt da !
maj ¥ |
9. Mai : May mii Hi min Panme V=37 n,,=1200 0.05
tho phdn { tron ngodi tron 0 =25 mm | m/eidy vong/phiit
| i vie B _
10. Binh | Mdy dinh Dung cu Mau so
so ky kv hicu dinh ky inh ) ) )
hicu dao | hicu _
[t. Phay | Mady phay | Dao phay | Thudc cip
vau & ngang viiu duol 0+125 50 200 (140)
dudn dao 6HE2 dao mm
N Khoun .
[2. Phay | Mdy phay - | Dao phay | Thude cap
rinh va khouan bian !} hdt lung, 0+200
phay lung tu dong dao phay nmm 35 250 (60}
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Tiép bdng 13.4

-

Ché do cit

N\g_uyen Loai mdy Dyng cy Dung cu do , S
cong cat : - V n .
m/phit | vong/phar | TM/vong
= (mm/phit)
[3. Phay Miy o
hocdéhan | phay | Daophay | Thudecap |, 160 (112)
minh hop ngang dia ba 0+ 125
kim  6Mg2 mat mm
[4, Lam Diia 11om,
sach bavia Ban diia - -
nuoi phing
15. Lap
marnth hgp Bin Diia - - - -
kim cing nguoi phing
vao dao
(6. Han Thict bi
hop kim han bing - - - -
cuing dién cao
tin
17. Nhiét
luyén. Do
ctmg phin
lam vice Lo dién - Miy do d6 - -
HRC 56 + cimg
62
D3 cang
phin dusi
HRC 30 =
| 45
18. Lam Miiy Miii
sach 16 tam khoan | khoét hop - 9 540 Bing tay
& dudi dao biin kim cimg
HC-12A
19. Nan Bin i Ban mi i i .
thang dao nguoi ' P
20. Mai tho | Midy mii
mit trvde SAC van bii mai These do | V=15
cvi manh ning sac g8¢ m/giay 2000 Bing tay
hop kim JA64M
cung dé tao
thiinh géc
truéce
21. Mai
mi con Midy mai | Dd mii Thude do | V=37 | 0,=1200 (1,06)
phin lam ron tron g6c m/gidy | vong/phit
viéc dé ¢ ngohi
goc con
I lgﬂi 3”
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Tiép bang 13.4

. 1
Ché do cat 1
Nguyén . ng cu <
gty Loai mdy Du £t Dung cu do S
cong - cit : : v n R
m/phiit | vong/phat | Tmone
b &b (mm/phuit)
32, Mai tho
ong ki Ay mai PR
dlm\»g I\-mh M 'y ma bd mii Panme V,=37 n,=1200
ngoal (o tron tron 0+ 25 111/)iziv \'S)h /phut (1.06)
manh hop ngoil T ey mm g1 &/p
kim cung)
My mii Thude cap
iy dy mi C s
23. Mai by Dimii | 0<125
. : S0C van . V=31 : 3
2dC sall cua o kim mim, A 4020 Bing tay
' :l:.m nang cuong thurde d m/gidy )
3A64M & e do
| gdc
24. Mi . . .
< M . My mai PR Mau so
tinh mit p Pamii p .
o SaC van . i »dnh do V, =3I N
trude cud o Kim ¢ P PN n,=4020 Bang lay
. ning _ { nhim bé m/gidy o
ninh hop IAGIM cuung Mt Y
kim cing . :
25 Pdnh Mady mai Banh Miu so
oo SAC van ‘ sinhdo | V=3I .
bong rinh - dinh P s 4020 Bing (ay
= . ning . nham h¢ m/giay
thoidt phot TAGIM bény mat
Calip do
. Midv mai ... 1 conmooc.
26. Mid ym Da mii m X V,=37
. tron s Miu o e n,=1200 0,01
dudi dao L. ton p < m/pidy :
naodi sanfy be
miit
o) o
;7}1’\:[;' , Panme
in ong P N -
l\fnhtnm)‘\ti May min . Dd mad 0-25mm V. =37
R - : =3
oS rom him Mau <o e n,=1200 (1.06)
(O manh N o ) X m/gidy o !
oy ngoi cuong sénh b !
hop kim ) = Nt '
cling) i e |
28. Mai |
phin lam ' ‘
ViICC cua i .
dao d¢ dat Miy mai . !
) : g Pa mad Papme V,=37 :
Kich thude (ron ! 1= =200 | 00086 |
. . . ron 0+25mm | m/giay . !
bang kich ngoil .

thude cua
manl hap
kim ciang
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Tiép bdng 13.4

Ché do cat
Nguyén Loai mdy Dung cy Dung cu do Y, S
cong cat hi 0 hi mm/vong
m/phit | vong/phiit (mm/phiit)
Dudng do.
Miu so
29 Mai sic | MY A | g i | anR G0
mat sau sac Ve Kim am V=31 | n,=4020 o
cua dao nang cuong mat: dung m/giay Bang tay
JAGAM cu kiém tra g
do doi
ximg
Thude cap
PR 0+ (25
30. Mai sic | Mdy mdi : mm.
ludi cit sdc van Di mai Maiu so V‘J"/'=A31 .
] nang N Y m/gidy | n,=4020 Bing tay
ngang IA64M tron sanh do
i nhiam bé
mat
31. Kiém Ban kiém _
tra tra ) ) ) )
13.5. Quy trinh cong nghé ché tao dao khoan sau rudt ga duoi
con

Hinh 13.5 14 so d6 két cau cua dao khoan sau rudt ga dudi con,
con bang 13.5 12 quy trinh cong nghé ché tao loai khoan nay.
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Hinh 13.5. Dao khoan sdu ruét ga dudi con.




Béang 13.5. Quy trinh céng nghé ché tao
dao khoan sau ruét ga duéi cén

) Loai Dung cu | Dung cu do v Ch;do cal 3
Ng}chn miy cat m/phiit | vong/phdt | mm/vong
cong ;
(mm/phit)
t. Cat phoi
phin lim Miéy ép | Chay dot | Thuée cap 85 hanh trinh kép/phut
viéc cuadao | cokhi 0 + 200
(lhép gl(j KA - mm
P18) 235
2. Cat phoi Miy ép
phin duoi cokhi | Chay dot | Thudc cip 85 hanh trinh kép/phit
dao (thép KA - 0 +200
45X 40X) 235 mm
3. Lam sach
phoi phin
lam viée Tang - - - -
trong (ang quay
quay (500
phoi cung
lac)
4. Lam xach
phoi phan
dudi trong Tang - - - - ;
tang quay quay
(500 phoi
ciung lic)
5. Tién phan
bé mit dé Miy Dao fién | Thudc cap
han phan tién hap kim 0+ 125 55 800 0,2
lam viéc vi M®- cung mm
phan duoi 116A TSK10
dao
6. Ghép hai Ban ]
doan phai nguoi - - - - -
vGi nhau
7. Han hat Miy
doan phoi han ma Thude cap
vdi nhau sdt - 0+ 300 - - -
(phén lam M- mm
viée va phin 327
duodi)
8. U phoi Lou - - - - -
sau khi han
9. Kiém tra Ban
do bén méi nguéi - - - - -
han
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Dung

Ticp bang 13.5

T

mili

) . Ché do cit
Nguyén cong Loat miy cu cit N . ono S N
' . Dung cu do | m/phit | vong/phit | mm/vong
(mmy/phtit)
AN e PRI Dao
N [SKI0 |
(1. Nin Midy ép Dudng do. .
thang phoi truc vit ) ban mdp ) ) .
12. Kié¢m tra
do cong venh | Bin ki¢m Bin mip:
cla phon vi tra - dudtng do - - .
do léch cua
tdm mai han |
13. Phay hai Miy
mat diu cta phay Dao Thude cip
phat (phay 6 ngang phay 0+ 300 50 {25 (150)
chr uét cung 6GHS2 rang nim
lue) char
(4. Lam sach Tang
500 phoi trong quay - - - . )
lang quay
I5. Khoan k[r:'y kEdAO Thlr_UL .(,— ap 9 540 Bing tay
tam lan ot an nodn 0+ 125 : ang tay
hai dau dung (Qm 6 mn
_ 2A12S | _ hop
6. Nan My ép - Pdng ho o - -
thang phoi truce vit ,
t7. Tién tho Dao
phan lam Mady ticn (ién 45 900 0.2
vige va dudi TA616 TSK10
dao Thude cap
I8. Tién tinh 0125
mid tam phu My ticn Dao mm; thudic 0.2
V3 Mat try 1AGIG ticn ld 1000 83 1200
ngod cua TSKI10 nim
phin 1im
vige cua dao
19. Tién vau
dudi dao vi Thude cap
phan duoi My ricén Dao 0+ 123 83 1200 0.2
con. ticn LAGI6 uén mm
phin d¢ TSKIO | Calip kiém
dianh <o ky tra coOn
hicu, (ién nooc
phan thodl di
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Tiép bang 13.5

Ch¢ do cat
Nguyén cong | Loai miy kalnrgz Dung cu do \Y n S
cu cat m/phdt | vong/phdt | Tm/vong
(mim/phiiry
20. Mii tho Miy mii L )
. . D3 mi anme V,=3
phan (am tron . 0 F",”_”“ y ST 4,=1200 0.05
vice cia dao ngoai ‘ Teymin | Iy
21. Pénh « Miy Dung | Mau so - - -
KV hicu dao dinh ky | cu ddnh sanh
T hicu ky hiéu e .
Miy
22. Pha ; .
ranh lh(zir phay - Dao Thude cdp
' hoi trén Khoan phay 0+ 200 33 (53 (60)
LA an nang ‘dnh | mim; thude
toan ho chiey | Y40 Nang L o
g phéx: Lol bdinw | thods i 1000
Vil dong phoi mm; déng
' AC-211 ho o
Duo Thude cap B
Miy phay 0=125 43 (60 (112)
phay vilu mir.
23. Phay viu ngang dudi | Calipdodo
duoi OME2 dao xé dich ey
- khoan Vil
Diia
. Bin tron,
2,4' »L(\m sach neuoi dila i . ] )
bavia phine
25. Nhig¢t
luyen dat do
cung: - phin A
lim vice Lo dign - Miy do do - - .
HRC 62 + 65 ciing
- phan duoi
HRC 30 = 45
26. Lam sach o
dao sau nhi¢e | Thice b
luyen bang Ifi!n sach - - - _
ta hat ma bang tia
(300+500 chi | hat mai
tie1 cung lic) .
May Miii \
N khoan khodt - 9 540 Bing tay
27. Lam sach b'fs: : ::;L g1
16 tam & duoi ‘ ki P
duao HC-12A m
L _ ciimg
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Tiép bdng 13.5

Ché do cit

Nguyén cong | Loai mdy Dung | Dungcu do v , Lo S N
cu cat m/phiit | vong/phit | mm/vong
’ (mm/phut)
28. Nin
thang dao
{do cong
vénh cha May ép Bitn map;
phdn lam truc vit - dq(mg do; - - -
vige <03 ! dong ho so
mm, do dao
cua phan
duoi dao
< 0.2 mm)
p Mdy mai | Bdnh Mau so
§9 Dd:m iC van ddnh sinhdo | V=31 | n,=4020 Bing tay
Ong rinh _ P PR .- .
thodt phoi nang, bong nhan} hé m/gidy v/phiit
3A64M mit
Calip kicm
Ira con
Mdy mai | D4 mai mooc . V=37 | n,=1200 { 00l
(won tron Miu so m/giay
30. Mai duoi ngoai sdnh do
dao nhim bhé
Imiit ]
Panme
Mdy mai | BDa mat 0~25
31. Mai tinh tron tron mim:; mau V,..=37 n,;=1200 0.0086
phin 1am ngoai so «dnh do | m/giay
viee cia dao nham bé
mat
Mdy mai
L sacvan | Pamai | Thudcld | Vy=31| n,=4020 | Bangtay
32. Cat mai nang tron 1000 mm | m/giay
tam phy 3A64M
Thude cap
0+125
M:é y mai mm; thudce ]
. $4¢ van Pa mai do géc: V=31 ng,=4020 Bing tay
33. Mai sac ning Sic mau so m/gidy
mit truGe 3A64M sinh do
cua dao nhim beé
. mat
34. Mai sic Maiy mai Dudng do;
Mat sau cia sic van | Dd mai mau so Vi=31| n,=4020 | Bing tay
dao. Dé dio nang SAC sdnh do m/giay
cua cic 1udi 3A64M nhdm bé

cit < 0,2 mm

mat
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13.6. Quy trinh cong nghé ché tao dao khoan bac dué6i con

Hinh 13.6 1a sg d0 k&t cau cta dao khoan bac dudi con, con
bang 13.6 1a quy trinh cong nghé ché tao loai dao khoan nay.

SSNGEmE=

Hinh 13.6. Dao khoan bac duéi cén.

Bang 18.6. Quy trinh cong nghé ché'tao
dao khoan bac duéi cén

. Ché& 46 cit
Nguyén L(,),l'u Dung cu Vv n S
cong may cat Dungcudo | ry/ohit | vong/phit | mmjvong
(mm/phtit)
1.Cét phéi
phdn lam Mdy ¢ép | Chay dot | Thudc cip 85 hanh trinh kép/phuit
viee ciia dao | KA - 0=+125
(thép gié 235 mm
P6MS)
2.Cat phoi
phén duadi Miy ép | Chaydat | Thudc cip 85 hianh trinh kép/phut
dao (thép KA - 0+ 200
45X 40X) 235 mm
3. Lam sach
phoi phin
lam viéc Tang - - - - -
trong tang quay )
quay (500
phdi cung
Yic)
4. Lam sach
phoi phaa
duoi trong Tang - - - - -
tang gquay quay
(500 phoi
cung lic)
5. Tién bé
mat phan Midy Dao tién | Thudce cap
[am viéc va tién hgp kim 0+ 125 58 600 0,3
bé mat phan M®- clng mm
dudi dao dé [16A T5K10
han
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Tiép bdng 13.6

Ché do ciit |
Nguyén cong | Loai may Dung Dung cu do \Y ) 0 i S
cu cat m/phuit vong/phuit mim/vong
(mm/phuit)
6. Ghép Ban
phan lam nauoi - - . - -
viée va duoi
dao
7. Han phan ; My han
Lam viec va ma sit Thude cap
dudl dao véi MCT-35 - 0+ 300 - - -
nhau mm
8. U phoi Lou - - - - -
sab khi han
(500 phoi)
9. Kiém tra Bim i
dé bén cia nguoi - - - .
moi han
(kiém tra
%)
Dao T
10. Tien May tién tfién - 53 900 0.2
sach xi han IA616 1 T5KI0
Il. Nan My ép
thang phoi truc vit ) N B B ' )
12, Kiém tra
do cong Ban kiém Ban map,
vénh cua tra - dutsng - - -
phoi (phai < Kiém tra
0,5 mm)
13. Phay hai Miy A S ci
mat d{iu} cua phay 131?‘())’ Thude cap 50 125 (150)
phor (6 chi “‘5'*‘“";3 ring 0+ 300
(et L:ng hic) 6H8- chip mm
14, Lim
sach phoi Tang - - - B }
trong tang quay
quay (500
phoi cung
luc)
Miy Dao Thude cap
(5. Khoan 16 ktimn ]\:h(.\al‘ll 0 =200 9 540 Biing lay
R R an tam to mm
am hardaw | pe5 0 hop
16. Tign tho Duo Thade cap
phin [am May tién tén 0+ 200 47 900 0.2
viéc va dubi IAGI6 TSK 10 mm
dao |
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Tiép hang 13.6

Ché do cit

NN ad N Dung . \Y n S
Nguyeén cong | Loai may culc;l:l Dung cu do m/phit | vong/phdt | mmpvong
) (mm/phit)
t 17, Thén |
mai tAm . My tién Dao Thude cap :
tien dudng ban ty tién 0= 200 68 1020 0.15
i kinh nho va dong TsKI10 mni
v dudtng kinh KT-16 !
[dn cia phan i
[Am viée cia '
dao .
18. Ticn tinh ¢
viiu dudi 1 Mdy tién Thude cap
dao, (i¢n ban wr Dao 0 =200 9() 1365 0.15
phin ¢on dong tién mm
dudi dao, KT-15 T5K10 Calip kigm
ti¢n phin dé (ra con
dinh <o k)' mooe
hicu, ti¢gn
phin thodl
da mi
19. Tién
rinh thodt ¢ | Mdy tien Dao Thudc cap
mii vit phan {A616 ticn 0= 125 47 900 Bang lay
1am vige ¢o ranh mm
duong kinh i !
nho i
20. Hdnh <o ) }\1;13-‘ ; Dur}g : M{}U ~o ) ) . )
ky hicu dao dzm‘h ky ey dzfnh sdnh :
' hi¢u kv hi¢u _ i
21. Phay Miy Dao Thudc cap
vinh thodt phay phay | 0+200 3 200 (80)
phoi ngang ranh mm
N 6MR2 _ _ .
22, Phay Mdy Dao Thude cap
lung & phin phay phay 0+ 200 3 200 (80)
lam vige ¢o ngang hat mm
duong kinh 6M&K2 limg,
lom
23. Phay Miy Dao Thude cip
lung & phan phay phay 0+ 200 31 200 (80)
[Am viée ¢o ngang hat mm
dudng kinh 6M82 lung,
nho .
; Dao Thudce cap
Miy phay 0+ 125
24, Phay viu Ph.ay (;mu mm: (fa] i}p 2 200 {(140)
dudi dao naang o d(.) do e
6M82 dao dich ciia
khoan viu
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Tiép bdng 13.6

Ché do cit

nham bé
mat

& y .
Nf:g h Loai may Dungt Dugg v Vv n S
& cuca 0 m/phidt | vong/phét | mmjvong
(mm/phat)
25. Lam Dia
'\Zif‘h tl):wiu G Ban Irizn‘
pl ‘zm am nRUoI dl_'m
| vice caa dao ) phiing B -
26. Nhiél
luyén. Do
cling phan
lam viée cia
dro Lo dién - Miy do dé - - -
' HURC 62 + clng
65 Do cing
phin duoi
HRC 30 =
45
27. Lam
sac_l‘\ duo‘sau Thist bi
nhict luyén lam sach
ba\qg tia hat bing tia B - - - -
mdl hat mat
{300+500
chi tiét ciing
luc)
Miy | Mii
28. Lam khoan khoét 9 540 Bine tay
sach cdc 16 ban hop ) =
tam HC-12A k)im
cing
20 Nin Ban - Ban mdp; - -
thing nguoi dong ho so
30. Danh Maymai | Banh | My b \
bong rianh ML,, “n ~ o 0 V=31 | n,=4020 Bang tay
thodt phoi ning bdng nhdm be m/gidy
3A64M mat
Calip kiém
Mdy mii | Di mai K}’fm V=37 | n,=1200 0.01
s ; au s :
AL Maiduoi | 0 |wmon | BALSR | m/gidy
duo ngoii ) :
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Tiép bang 13.6

Ché do cat

36. Mal sic

Nguyén ¢ong | Loai may Dl,mvlg Dung cy do v . o S\
T cucat ' m/phit | vdng/phdt | mm/vong
- _ {mm/phut)
32. Mii
dudng kinh May mid | 4 mad Panme V,=37 n,,=1200 (1.06)
nho cua tron tron 0 + 25 mm | m/giay
phan lam ngodi
vige d¢ tao
cOn Nguse
33 Mii
duding kinh Miy mii | Bama Panme V,,=37 0,;=1200 0.01
1dn cta phan tron (ron 0=25mm | mizidy
tam vige a¢ rgoli
4o ¢con
ngugc
Mady mai Thudc cap
34 Camai | Shevan | DAmai | 02300 | Ve=31 ng=4020 | Bing tay
tam phu nang Hc mm m/giay
3A64M
35. Mai sac @ Mdy mai Duting do;
mat sau ¢la sic van | P4 mai miuso | V,=31] n,=4020 | Bing tay
dao ca hai nang NilC sdnh dé m/gidy )
dudng kinh IAGAM nham bé
nho va lon mat
Thude cap
0+ 125 V.= 31| n,=43020 Bing tay
Maiy mii mm: mau | m/gidy

- Vi sac van | Damai | sosinh do
heai cat ning sie nhdm bé
j haang JA64M mit
['37. Kidm tra | Ban kiém Panine - - -
\ dao tra 025 mm

13.7. Quy trinh cong nghé ché tao dao khoan tam té hop duoi

con

Hinh (3.7 ta so do két cau cha duo khoan tam t6 hop dudi con,
con biang 13.7 1a quy trinh cong nghé chié tao loar dao khoan nay.

<=

Cho han

CH 3=

Hinh 13.7. Dao khoan tam t6 hop dudi con.
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Bang 18.7. Quy trinh céng nghé ché'tgo
dao khoan tam t6 hop duéi cén

Ché do car_

hin

Tyrve o
I\f._(;lli. ;n Loyi may I)uul]; Dung cu \Y, ) \ n : mm/SVOns:
R do m/phiit | vong/phit ) (mm/phi)
[.Ciit phoy |
phan fiam My ép Chay Thude cap 8S hinh trinh kép/phit
vice cuaa dao cd khi dn 0= 125
(thép gio KA -238 mm
2.Cat phdi
phin duoi Miy ép Chay Thude cap 85 hanh trinh kép/phiit
dao (thép co khi dot 0+ 125
45X 40X) KA -235 ! mm_
3. Lam sach |
¢ phoi philn
Lam vige Tang - - - - B
tong lang quay i
quay (500 i
phot cung : :
ldc) _ _ N
© 4. Lam sach ’
phoi phan
dudi trong Tang - - . - -
tang quay quay
(500 phoi
_cung We) 1 e ]
5. Tién cac Dao
bé mat cia Mady ién | tién hop | Thude cap
phan Llam M®b-1 16A kim 0= (25 53 600 0.3
vice vit dudi cung mn '
dao d¢ han T5KI10 L
6. Ghép hai
doan pho Ban - - N i} i}
vainhau de  + ngudi

7. 1Han phan
lam vice vi

My hin

ma sdt

Thude cap

moi han
(kKiém tra
S5%)

duoi dao vai | MCT-35 - 0+ 300 - - -
nhiu e

8. U phoi o

sau Khi hin Lou - - - - -
(500 phai

cing lic)

Y. Kiém tra Ban

d6 bén cia nguoi - - - - _
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Tiep bang 13.7

Che do cat i §‘
Nguyéo cong | Loai may Dunég Dung cu do v ) n S :
d cu et E m/phit | vong/phit | mm/vony !
i | ) {mm/plhiit) |
. PR Dao Thudc cap :
10. Tien Miy ticn | e 0+ (25 68 900 031
sach x1 han 1AGIG | TSK10 mm
11, Nan Mdy ép 1 . -
thang phoi truc vit ) Ban mdp -
12. Kiém tra
dd cong Ban kicm
vénh cua tra - Dudng do - - - i
phoi (phii <
0.5 mm) ;
L3, Phay hai My oL
mat din ctia phay Dao Thude ¢qp
P ngang phay 0= 300 50 125 v (150
phot (6 ¢ 6H8> s
tiét cing lic) A mm
N = chap
{ 14, Lam B
sach phoi | Tang - - - - -
rong tang quay
quay (500
chi (i€t cling
lic) :
My Dao Thurge cip S
15, Khoun 16 Khoan khoan 0= 125 9 S30 Bang tay
tam hai dau biiny {am o mm
L HC-12A hap
J— S L i}
(6. Ticn tho Dao Thudc cap
dao (cd phan | Mdy uén tén =125 47 900 0.2
lim viée vi IA6IG * "15K10 mm :
dudi duo) !
7. Ticn My nén Dao Thude cap |
tinh phin bdn w ticn 0+125 68 1020 0.13
[am vice cia | dong T3K 10 nm
dao KT-16
18. Tién vau |
dudi dao, May ten Thude ¢ap
tién cén ban wy Dao 0= 125 9() 1365 0.18
duoi dao, dong icn nmm
tienbé mat 1 KT-1S | TSKI10 | Calip kiém
dusi dao §¢ [ lracon
ddnh s& ky Imooc
hi¢u, uén
. phan thoit i
[ da m | l

333



Tiép bdng 13.7

Ch& do cat

Nguyén cong | Loai mdy Duili v Dung cu do \Y n S min/vong
) m/phit | vong/phut | (mm/phit)
May tién | Dao tién) Thudce cap
19, Ticn i M-[16A | TSKIO 0= 125
prophin dao mm; thudc 51 900 0,1
do péce
20. Cat miii Dao tién | Thude cap
tam phu & Miy ti¢n | chuyén 0+125
phan lam Md-116A | diung | mm; (thude 8.3 500 (.05
viée cla dao Pp=60" do géc
Vit 120 géc
con 120°
21. Dinhsg | Mdy ddnh | Dungcu | Mau so - - -
P ky hi¢u | ddnh ky sanh
ky hiéu dao -
hi¢u
Mdy phay Dao I(];u_dcl‘z(_%\p
22, Phay ranh | 0408 | Phay b hee | 25 125 (50)
h . 6M8g2 pde .
thoat phoi do goc.
déng hé so
My phay [I)lz;o Thudc cap
ngang Vﬁ!; (Ii(’)i 0= 125 45 160 a12)
23._ F’hay vau 6M82 dao mny; ?ali‘p
dudi dao khoun dg do xe
dich caa
Vil
24. Lam xach
bavia urén Bin nguéi | Diia
phdn 1am tron, - - - -
viéc coa dao dl_;'a
vit irén vilu phing
duoi dao
Panme
25. Kiémtra | Ban kiém 0+25 mm
dudng kinh tra thude cap
vi chiéu dai - 0 + 300 - - -
dao mm: déng
hé so
26. Nhiét
luyen dat do
ciing phan
liimgvli){:c Lo dien Miydodo | - ) .
HRC 62 + 65 cing
phin duot
HRC 30 + 45
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Tiép bdng 13.7

Che do ciit ]
3 " Dung Vv n S
Nguyén cong | Loai mdy | "4 | Dungcudo m/phit | vong/phit | mm/vong
(mm/phit)
27. Lam sach | Thiét bi
dao sau nhi¢t | lam sach
luyén bang bang tia - - - - a
tia hat mii hat mai
My Mai
28. Lam sach khoan khost - 9 540 Biing tay
16 1tam & dubi ban hup
dao HC-12A kim
cifing .
29. Nan
thang dao.
Po dio cla
phin [am Bin Bitn mdp: - - -
vide so vai ngudt déng ho so
tam dudi dao
< (.16 mm
Calip do
Mdy mai | Pd mai | con mooc. | V=37 n,,=1200 0,01
30. Mii duoi tron (ron Mau so m/giay
dao ngoai sdnh do
nhim bé
mat
Panme
JE.Maimat | Mdy mai | Dadmai [ 0+ 25 mm; | V=37 | n,=1200 0.0085
1ry cua phan tron tron mau so m/giay
lAm viéc coa ngoai sdanh do
dao nhiam bé
nit
Panme
32. Mai hat 0+ 25 mm;
lung phidn Mdy mii | D4 mai miu so V=10 0,,=900 0.0086
l1am viée cua | hat lung tron sdnh do m/giay
dao nhdm bé
mat
N Miy mai | P4 mai Maiu so
?r?e‘;tht':?r:izdc SAC vin sle sanh do YmE 21| n,=2000 | Bangtay
cta dao nang nhdm bé m/giay
3A64M mat
.1 s Mdy mai | Dd mai Mau so
S:éth:[:': :ii sic van sic sdnhdo | Vy=21 ) n,=2000 | Bang tay
dao ) nang nhdm bé m/gidy
3JA64M mit
35.Kiém ra | ban kidm
| dao tra . . ) ) )
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CHUONG 14

QUY TRINH CONG NGHE CHE TAO DUNG CU CAT
TRONG SAN XUAT HANG KHOI

Trong san xu@t hang khai. dung cu cat duoe ché tao vdi s lugng
[Gn trong mot thot gian dai va tai mdi cho lam viée chi thue hién mot
nguyén cong nhat dinh. Thict bi. dung cu va do gd dwoc dung trong sin
xuat hang khai thuang [a thiét bi, dung cu va do gd chuyén dung va (u
ddng hoa. Dudi day la cde quy trinh cong ngh¢ ¢hé tao mot s6 loai dung
cu citt trong didu kien sidn xut hang khoi.

14.1. Quy trinh cong nghé¢ ché tao dao khoét thép gié ¢o
duong kinh 10 + 30 mm

Biang (4.1 la quy trinh cong nghé ché tao dao khoét thép gid ¢é
duomg kinh 10 + 30 mm trong dicu kién san xuit hang khoi,
Bang 14.1. Quy trinh cong nghé ché tao
dao khoét thép gio

Nauyén o Mily va Che do cat T
A S do gd dat - - : e
o tong : dyng cucal| vV S (phdt)
. it pha

oA
My cit -
bang it may 80 140 0.18
urdong  m/eidy] mim/aiav
CE-030 ’
bi mai tron !

phan L
vice cua dao
(thép @6
PaMS)

+ 2, Cat phin
phan duoi
dao (thép
45

L
S e : 4]
3 Lam sach |

phin fam Quay clng {dc khoang 1000 phot Fung quay | n=25 -

0.03 |

N ! )
VICC Vi dudi i\-/phm: 0.1
dao d¢ han

- . - ) J— |

4 Sap xép . .
phor d¢ - - 0.05
chuin by chu - Bin nguo
nguyen cong ’

ltn '

My bidn tu
dong 120 03

H—"—'—‘ 'K BT-12  |v/phiitfmm/vong 035

4 Pau dao

TSK10 ‘

'S, Tien bac <
phot ¢co [‘
dudng kinh v w 7
lén - §
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Tiép bang 14.1

Nguyén o May vi Ché do cit T,
cong S0 46 gd dan dung cu cit| Vv S (phiit)
6. Han ) A\ AVA P Mdy han n=150 0.32
phot __...-l— . iF —_— ma sat 0 -
7 — v/phit 0.45
T Lo i,
7. U phoi , 2 khai,
sau khi ; 3 lugng: - - 0,03
han _ 800 kg
1 {gio)
I. thoi gian nung.
2. thdi gian 0.
3. thai gian 1Am nguoi.
8. Sip xép
lai phoi
theo kich - - - - 0.07
thudc sau
khi 4
- May bén
& 1 ~ twdong | 120 0.3
9. Tién BT-12  |v/phit|mm/vong| 0,35
sach xi han _ — Piu dao
T e TSK10
10. Nin o
thing phoi i May ép ) ) 0.13
o
™ 8 Mady bin
\~ s twdong | 24 | 004 |0.50
11. Khoan ;HE oy - | — d.ﬁ[ BT-13  m/phd{mm/vong
14 tam hai I == TN i Dao khoan
diu = N tam TSK 10
NPT
607 120
/)
SK/
(2. Tien ) s
phin lam
viéc va s 1pe Mdy tién | 90 0.3 0,65
mit con % [~ bén tu dongm/phig mm/vong| =
phan cit — } CH-035 0,95
m
{
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Tiép bang 14.1

Nguyén

S e Miy va Ché dé cis T,
cong Sd do gd dat dung cu cit| Vv S (phtit)
13. Ticn ™
dudi con § ¥ g . Mady tién | 90 0,3 0,65
VA tién ~L L7 - ban tv ddngm/phig mm/vong |
dudmg kinh : 1 CH-035 1,6
d, ~ \K
{ {0
lr_ |
. 25 Miy phay
_5 V/ ban ty dong
—— o
14. Phay N Cic dao (,1
ranh thodt Lo phay ranh | 40 | 0,032 +
phoi trén 4 va phay hatpm/phiil mm/rang | 3]
chi tiét lung (b6
cung fic dao gém 4
dao, 75
mm; &8
ring Z=18)
May phay
ban tu dong
CH-017
15. Phay dao phay | 45 0.07 0,13
viu dudi vau (b6 daon/phif mm/rang | =
dao gém 2 dao. 0.28
@90 mm;
SO rang
Z=24
16. Lam
sach bavia .
sau khi Ban nguoi; 0,1
phay rdnh - diia tron va - +
v phay dia phing 0.2
vau dudi
dao
Mdy
] danh's6
l<\:, _{9_ ban 0,1
17. Pidnh - . dong +
0 ky hiéu fﬁ o 36A. - - 0,2
dao 11 Dung cu
Hi dinh s8
H hop kim
cung
BK20
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Tiép bang 14.1

Nguyén o Mdy vi Ché do cit T"&
cong Sor d6 gd dat dwclgtcu v S {phit)
18. Nhiét | Nhiét do nung: May nhict 0.2
luyén dao Nhiét luyén: 1220 + 1240°C luyén bdn ) +
vatdical | Tojchi thien: 580 + S90° C tu dong 0,7
thicn
v | s May
- khoan
= ditng 0.17
9. Lam 2HI(18. 20 0.1 +
sach cac Dao | m/phit | mm/vong | 0.2
16 tam & P17 khoét
hai déu I % ) ]r:gp
im
: cing
F
: ’ F | ey
20. Mai T —— S mii sac 03
oic mit yﬁ:—\m van 40 1,522 "
trudc cira nang | m/gidy | m/phit | 0.6 |
rang dao 3B642.
D4 mai
sic
Mdy V=35 Chay dao
. mai | m/gidy |hudng kinh
3§ won  |n,=200| S,= 0.005 | 0,76
21. Mai 3&@ ) binw | v/phit | mmivong | -
dudi dao —==1H dong Chay dao | 1,25
Le 3A15]. doc
L Péd mai S,=0,015
tron mmy/h.trinh
ban may
Maiy
22. Mai mai
mat tréon tron [ V,=35| Chay dao | 1,2
ngoii ban ty |m/giay | doc §,=2 +
cla phan dong  (n,=200| m/phit 1.7
lam viéc JALSL. | v/phit
cua dao P4 mai
tron

|
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Tiép bang 14.1

Miyva || Ché do cit T,
Ncgglglgn S d6 pd dat dUZ-—iCU v S (phat)
23 Mg
sic mit Miy
cit cha mai sic a5 [,5+2 0,35
dao d¢ co van | m/gidy | m/phit +
g6c cdn nang 0,53
30" va géc 34641
sau 8" bd mai
tron
May
24. Mai mai sac
sdc mat van 35 122 0,2
phang dé nang | m/gidy | m/phut +
c6 géc 40' 3A64]1 0.45
D4 maj
tron
25. Tham xianua: May .Nhlét_,d‘(} th}"?
a.Rira sach ban tu '?C“ cic budc 0.1
b. Say kho dong .
c. Tham xianua. a: 85 + 95 0.4
d. Lam nguéi. b: 300 + 350
e, Rira sach c: 555
d: 20
c:85+95
26. Kiém tra khi nﬁnpg Miy | 225 | 02 i
1am viéc cuoa dao (2% khoan | m/phiit |mm/ran
trong loat dao dugc ché IA135 g
tao) va ki€m tra chat )
lugng 16 gia cong (10 15)
N 0,3+1,0
27. Xoa md va déng géi nzzr(;i - - | TT,. =
' 8+15 phuit
T,. - th&i gian nguyén cong. Téng thdi gian nguyeén cong YT,
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14.2. Quy trinh cong nghé ché tao dao doa thép gio lap ghép

Bang 14.2 lazquy trinh cong nghé ché tao dao doa thép gié lap

ghép.

Bang 14.2. Quy trinh cong nghé ché'tao

dao doa thép gio ldp ghép

Lo v ofm S My va Ch¢ do cat T..
Nguyén cong Sa dé pi dat dung cu cit Y, g (phiit)
Pg Maiy cit dint
A Ava - bdn tu dong
1. Cat phoi . MK-244 20 0,2 0,28
(thép gid PI8) H— i m/phit | mm/vong | =
! Dao cit dut 0.6
T ¢d bé rong
L h=4 mm
ZQU/
2. Mii sach mo /\ Miy mai |20 m/giay | Bangtay ! 0,1
mat ddu sau khi ,JI \\ sic,
ciit dit 'L] T w( Pa mai tron
Vitri|
3. Gia cong 16
va mat dau thir May tien | Khoan 16 | Chay dao
nhat: bin tu dong tam doc
Vitri [ 1A24011-6.[ (1 5Sm/phuty| (S,=0.13
- Khoan 1& tam Dao khoan | Tignmat | mm/vong): 1.1
- Tién (ho mat tam ¢é dau Chay dao -
dau 2¢p = 98" |(35m/phit) lhudng kinh| | 47
‘ o Dao khoan | Khoan 6§ (5,=0,09
Viuill Vi tri If %’ rugt g |(15m/phi() | mm/vong)
- Khoz’m lé Dao ten | Tién mit
- Tlé‘n th()/ _k?J ngoai ngoii
dudng kinh TI5K6 |(35m/phiit

ngoai
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Tiép bdng 14.2

Nguyén cong Sur d6 gi dat | d;[:)d;)c-:‘ééz VChe dg cat 3 (pﬁ'g )
Vi tri fl) ! !
Vi i [ | Dao 15 5,=0,13
- Khoan 16 Khoan m/phit | mm/vong
thong suét I Tudt ght
- Tién duang |
kinh ngoai dé | Dao tién 35 $,=0,09
dat chiéu dai [, T15K6 m/phity | mm/vong
- Tién mat diu ‘
A€ dat kich i
thudc L, ’ }
. 5 N
Vitn v ! ) ! .
: | Daodoa | 3 . 5=02 | 147
( con tho mi/phiit ' mim/vong
| Dao tien 15 S,=0,04
Vi tri IV ngoai m/phit | mm/vong
- Dioa tho 16 TiSK6 .
con Dau vit 35 $,=0.04
- Tien miit bac mép m/phdt mm/vong
- Vit mép
|
|
i I
)
Vit V - Daadea 8 S=02 | 1.
- Doa tinh 16 contnh o a/phut | mmpivong |+
con i , 1,47
|
Vi | R l
4. Tién mat ‘ Miy tién
dau tht hai va bty dong.
tien  dudmg TA24011.5. 47 5,=0.09 | 0.8
kinh  ngoai. T Dao tién m/phdt | mm/vong | =+
Trude khi tién ' " nudt dau 1.05
can thiv chi T13K6
€1 va ga dat !
las.

Vi tri 1

Tién tho mat
diu
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Tiép bdang 14.2
N C s Mdy va Ché do cit T,
Nguyén cong S d6 gd dat dung cu cit v S (phit)
Vi i 1l _
é« Miy tién
Vi 11 L2 ban tr dong
Tien tho o \A240T1-6| 47 $,=0.14 | 0.8
dudng kinh - =7 . Daotién | wm/phit | mim/véng | -
ngoai o R ngoai 1,05
L T15K6
L K
i
Vitri lll
%/
Vi tri HY 1 3 Dao tién 47 $,=0.09 0.8
Tién tinh mat o ' mat dau m/phidt mm/vong -
dau L.J_ T15K6 1.5
L.i\_/-;H
Vitei IV .
Vi 1V &
Tién tinh U Dao tién
dudng kinh AVAREER. "N (p=45" 47 $,=0.14 . 0.8
ngoii. — o, T15K6 1/ phu mm/vong =
I R Dao tign ' 1,5
Vit mép ngodi
| 45° TISKS
Sr
Vit v
Vitri V: Dao khoét 20 0,14 0.8
Vat mép 16 dé m/phit ' mmfvong | =
c6 goc 45° Al 1.5
o
25
, </ Chay dao
5. Tign tinh - Mdy nién doc
dudng kinh Y rovonve 120 §,=0.2 0.79
ngoai T~ 143" b 3] m/phidt | mmAdng | =
Tign mat ddu ~/ V- = Do vén Chay dac | | 23
phin Jam vige o ngoi ngang
va vit mép s, T15K6 5,=0.1
—-— mm/vong !
i
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Tiép bdng 14.2

- Nguyén cong So do gd dat MT;)C,:Z&‘ V(Jk do cat 3 (p;[hlgl)
g/ Mady tién
3 ban w dong
6. Tién mat GRS KT-60 120 S=0.1 | 2,0
ddu dusi dao r—t Daotién | m/phit | mm/vong | =
va vt mép 2 ngoai 24
; 15; Ti5K6
Miy tién
chuyén 80 5=0.1 (.94
7. Tién ranh ding m/phiit | mm/vong | =
Dao tién (1,0
trong
TtL5K6
Miy phay
bin tw dong
8. Phay ranh 6B-2
then Dao phay 36 200 0.73
dta m/phit mm/phit +
1.5
Maiy phay
9. Phay rinh bin wr dong 44 250 0.43
thodt phoi trén 6B-2MP | m/phdt mn1/phit =
8 chi tiét cung Duo phay 0.91
ldc ' goc D70; sg
rang Z=21)
(bo dao
gom 8 dao)
10 Lim sach Ban ngudi 0,65
bavia sau khi Diia phing s
phay - - - 0.73
Vit mép &
rinh then
L _.
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Tiép bdng 14.2

A A P Miy va Ché do can T
Nguycn cong So do g4 dat dung cu cat Y 3 (phiit)
0,2
{1. Bdnh xo Miy &p - - -
ky hiéu dao [1472A 0.26
Dung cu
dinh <o
bang hop
kim cting
BK20
Nhi¢t do TV C: 0.5

Lo nhiét

12. Nhiét luyén luyen
Toi cii thid uye
o1 carthien dhop | S60°C (toi cai thign) | 1,0

Tﬁ_’:__,] Miy mai | V,=I8 | Chay dao| 0.76
e ] tron trong | m/giay doc =
33—{” = 3A225 V=25 | S, =1 0.98
B il D mai trdn|  myphat | m/phét

.\LA rF:J trong

1260+ 1280(nhict luyén)  +

3. Mai 16

May mai | V,=35 | Chaydao| 0,76

tron ngoai | m/giay doc -
36153 Via=25 | S, =1 0.98
m/phul

14. Mai thé
dudng kinh

ngoai
Da maitedn|  m/phiig
Mdy mai V=35 | Chay dao| 0,85
[5. Mai bdn tron ngoal | m/gidy doc -
tinh duémg kinh 36153 Voa=20 | §, =4 122
ngoii Dd mai tron]  m/phit | m/phuit

345



Tiép bang 14.2
. Co May va Ché& do cit To
F_lt\iguyén cong So d6 ga dat dung cu cit S (phuit)
0%/ i
Mdy mai | 40 m/giay| Chaydao| 1.5
16. Mii sic § sac 3A64/] doc .
mit trude ¢ha 3 Di mai sic S, =10 2.07
rang dao m/phtit
Chay doc
(7. Mai sic Miy mai S =4 1.0
mMat sau cua sac 3A64J1| 25 m/gidy| m/phiit +
. rang dao trén b4 mai sic Chay ngang| 1.1
¢ phan hiéu chinh S, =0,04
cO goc mm/
a=8+2" h.trinh kép
I 8. Mai siac the
mMat sau cila Mdy mai | 25 m/giay| Chay dao| 0.67
riang dao trén sic 3A64]1 doc +
phin cit dé ¢o b mai «dc S =4 0.73
goc o =8 2° m/phiit
9. Mai sac
tinh mat sau Mdy mai 4 Chay dao| .78
cua rang dao sic 3A64)()  m/giay doc +
trén phin cit d¢ D4 mai sac S, =1 2.07
co gbe m/phit
o =8 +2°
& *
20. Mai con o Mdy mai 20 Chay duo
nguge teén 3 { tron ngoai m/gidy doc 0.65
phan ring Licu G . 3E153 S =1
chinh i'r ol Pi mai tron m/phiit
| v




Tiép bing 14.2

y e " Miyva . Chédocat To |
Nguyeén cong So do gd dat lldl_mg cu cat =y 3 (phiit)
i | -
! S22 | Chay dao
Miy mai 35 ldoc 13
21, Mai thd duomg tron ngoai | m/gidy | S,=1m/phiit +
kinh 3n153, Chiéu sau .54
; (101 cua rang PP mal | cit
! | fEn t=0,03 mm
| & .
| §
™ P l -
* 22. Nhiét héa: Miy t6 | Nhiét 46 T°C khi
a.Rira sach hap bin tr | thue hién cédc budc:
l b. Say kho dhng a: 85 + 95 0.05
| <. Tham xianua. . b: 300 = 350 +
v d. Lam nguoi. ¢: 555 0.4
. ¢. Ria sach d: 20
¢ 835+95
—
| 22 Kiém tra khi 5 |
I ning [Am viéc cua Miy 9.52 0.12
dao(gia cong 2016 i Kboan ‘ m/phdt | mm/rang i
| cd chi¢u dai bang ATED '
20 R R R o
: | \
| - )4+
24, Xoa md va R j - 0410
" déng goi ’ Banpgugr: -
ne g | 2. T, =20+28 phiit
— ; e .
P T~ thai pian nauyen cong

14.3. Quy trinh cong nghé ché tao dao phay dia ba mat
Bing 14.3 1a quy trinh cong nghé ché tao dao phay dia ba mat.

Bang 14.3. Quv trinh céng nghé ché'tao
dao phay dia ba mdt

Neweocans | Sawte Sy TS i
! | ! '
’ ) — V/ IMay cit hat
| i sy mMai ;

{.Catphoi | ar ) Mc-332 50 1 360 0.2
" (thép gio P18) ‘ \ m/phit | mm/phit -

‘ ' - Pd mai cat 0,32 i

. | | durt




Tiép bdng 14.3

\ o et N Mdy vi dung Ché do cin T.
Nguyén cong Scy do gd dat cu it (phiit)
2. Nung nong
phai d€ chuan LOnung | Nhiét do nung:
bi cho nguyén - T=950+(150"C | G.l
cong dap tao
hinh
D,
3. Dap tio hinh f - Mady rén bua - 0.1
L S D M-132
P VA I N . o7
e
2.5 1.5
, A T Ld i dien Nhict do @ -
4. U phoi 110 T = 860°C 35
1- V,m“.r\:iOO” Cl/gi
2- (gu'mhiul
3- VL’m\ npud — 3O”C/glh
4m »ac 2
S IT.AW M“Lh. . ) T, ) S vong quay O’F)
phot sau khi ang quay n = 25 vong/phiit OTIi
R i tri
6. Gia cong 16 Vit May tién ban
va mit daw (hir . %/ trr dong
nhat 1A24001-6
Vitril: é/ -~ Dao khoan 7.5 0.1
- Khoan tam v Lf(“ - chuyén diing| m/phit | mm/vong
- Tién tho mat N ﬁq = 2p=90"
diu 5 \.‘T“ / Duo tién 43 O
. = chuyén dung| M/phit | mm/vong
a }s T15K6
0.4
Vitril) (;(_‘
10
Vitrt ll; N/ V/ Dao khoan 13 0,1
- Khoan 16 chuyén m/phut | mm/vong
E A -5 diing
]
AN
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Tiép bdang 14.3

a A s Miy va dung Ché do cit T
Nguyén cong S do gid dit cu ciit v 3 (phiit)
Vitn 1l
6. (1i€p thea)
Vi i HI:
- Tién rinh s Dao ti¢n 22 0.1
vong chuyén m/phit | mm/vdng
Vé H dung
| P TI5K6
/\
Vitri iV
6/ 0.4
Vi tri 1V; | s Dao doa 06
- Doa tho 14 v — chuyén dingl 12,2 0.1 )
- Ti¢n tinh mat ‘6' """ q E{ Dao tién m/phit | mm/vong
ddu =L O chuyén ding
N TI5K6
8 B' 8
Vit v
Vitri V:
- Doa tinf1 16 v ] Dao doa 122 0.}
4 chuyén ditng | m/phdt | mm/vong
Vitri|
7. Gia cong o
mit déiu thif > g/
hai ? o Dao tién 43 0.1
Vi tri [ V@- A —w 2 chuyén dung| m/phiit | mmy/vong
- Tien dudmg T15K6
kinh ngoii
s &)
Vi tri |l
Vitei 1L Dao tién 43 0.1
- Tién tinh mat v/ chuyén diing| m/phit | mm/vong
ddu ) T15K6
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Tiép bdng 14.3

Nguyén cong Su da gd dat Ma)é::;;ung VChe do 9*“5 (pT]nal)
itri NI
7. (ticp theoy | V*1V ‘%/
Ve ML - Dao tién 25 0.1
- Tién rinh Aoy chuyén m/phdit | mm/vong
i vong mat dau _> AL [ﬂ diing
| A ;‘1:; TI5K6
K
Vi tri IV
0.4
Vitri 1V V/ Dao tién 25 0,1 +
Tien mat dau _>, T ) chuyén diing | m/phit | mm/vong | (.6
cia rinh vong " T15Ké6
,jl‘/ 2| | :
v~ T
Gk,
////I"
Vitri v
v
B
%?%f s Daotien | 25 0.!
Vitri V 2] chuyén dung | m/phit | mm/vong
Vit mép (3] Vb AT x45° @ TI5K6
Ché aanh sé
ky hiéu L
Miy ép
8. Ddnh s6 ky [1472A
hi¢u dao Dung cu ddnh|
s8 bing hop - - 0,1
kim ciimg
BK20
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Tiép hdng 14.3

o My vit dung Ché do i T, |
Nguyén cong So dd ga dat cu cit y S l(phin)|
Theo A !
, D& xoay Miy chuot :
I /;;/ 1 ngﬂﬂg i j
9. Chuét ranh S TA510 4 0.02 0.2
then J I o _ m/phdt | mm/rang E
Dao chuét f 0.4
ranh then i
_t | |
r» ]
25
10. Tién V/ May tién
duong kinh ban tw 126 03 0,05
ngoai (nhiéu I~ —- THS dong m/phit | mm/jvong | =
chi (i&t clng KT-60 0,12
lic) Dao tién
-§| Ti5K6
1. Lam sach
bavia Ban nguoi, 0.1
diia phing - - +
0.2
)
UAL v
(2. Phay rinh s <}
thoat phoi trai il Miy phay
trén phin oy PRI '2 bin tu
cua dao Qg\ dong
CU-0I7H
28,3 120
m/phit | mm/phie | 1,15
Bo dao +
gdm 4 dao 2.4
5 , =
(3. Phay ranh X g V phay ranh
thoidt phoi N
phai trén phin X: !
tru cha dao ﬁ@
J
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Tiep bang 14.3

Nguyén cong Su d6 g4 da Md{:tgiung V(,hc do L‘“S ([)Enl;l)
{4, Phay ranh / m_)
thodt phoi - ’H‘ 1T My phay
phit tién mat TN bin tu
diu coa dao [/ \\_ dong
A CU - 016 15 150 0.7
m/phii¢ | mm/phut =
1.0
B6 duo
phay ranh
I5. Phay rinh (M.
thodt phoi Irdi I
trén mit diu | A
cua dao / \\ / L
/\
16. Lam sach . ) 0,
bavia sau khi - Ban nguoi i i +
phay Dia phang 0.2
17. Nhiét L6 nhiét Nhiét d¢ cta cac 0.3
luyén; luyén bugc. T° C: -
a- 10 i t8 hop a 1240+1280 0.8
b- (6i cai thién b 560
125 Miy mai
. V tron trong Chay dag t,2
ﬁ 7% @b 3A227 V=25 doc N
18. Mai 16 va | ez -5t m/gidy | S, =3 1.7
mai mat ddu ®l ] B v bid mai1é |V,,,=400| m/phuit
L ‘s; vi dd mai |vdng/phiit| Chay duo
. -_— mit ddu ngang
o S, = 0,003
/\ 8, mm/vong
N Y% 1,25
R
19. Mai mat | phing 3756 0.1
ddu thit hai . 68 0,02 +
& Dd mai mat | m/gidy | mm/vong| 0.13
diu
AN
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Tiép bang 14.3

Nguyen cong So dé ga dat M“)Clg’igl.lng | VChe do CdlS (p-]];"l;l)
I 3 4 5 6
Chay duo
) tlé{/ doc
20. Min sac Mdy mai sic 40 S5,=3 1.25
mat trude vdi 3A64]] m/gidy | m/phat <
géc¢ nghiéng 04 ma sic 0.3
trai y Chay ngang
- S. =0
mm/hanh
trinh kép
Chay doc
S, =3
21. Mai sac Miy mai sic 40 | m/phit (.25
mat (rude vidi 3A64]( ny/giy +
20c¢ nghicng Did mai sac Chay dao | 0.3
phit ngang !
S =00 |
mm/hanh
‘ trinh kép
q-q 45 ! Chay dao
(o | doc
2 M L= ___._:}.ﬂ | Miy mii sicq /4() S =3 0.125
22, Mid sac | Py REYES] m/gidy . m/phi =
ML sau VG gode —-é‘\\—g— J '/’%Er Pa mai sac | Chay duwo | 03
nghiéng phai { T ngang
g S.=0.1
| mm/hanh
] i trinh kép 1
; ! Chay dao |
! doc '
S =3
23 Mai sac Miy mal sic 40 L yphuit 0.125"
M3 NG VT 2o IA64] m/a1ay | Caay dao -
nehicng tidi Da mai sic pang O3
S, =01
mm/hinh |
L o . I trinh kép N
’ s 128 |
7
Z Miy mai tron 25 0.01 0.4
24 Mai cic & R EC,V trong 3A 227! m/gtay | mm/vong
mat dau cua g S Did mii tron 0.6
2 |
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Tiép hdng 14.3

o - Mdy va Che do cat T,
Nguyén cong Sa do gd di dung cu cat| Vv S (phiit)
Chay dao doc
z! Miymai | 40 | S =3 0,125
25. Mii sdc mat sic 3A64 1 m/giay| m/phii -:-
$4U cUa cdc ring Péd mai sac Chay dao ngang | 0.3
mat dau S, =0,1
mm/ ;
hauh trinh kép f
i
055
Z23N
‘ o YA Chay dao doc
26. Mii sic mat [N Miy mai | 40 1S, =3 0.125
sau trén cac phan e sac 3A64]1 im/giay| m/phut +
vil mép cua rang bl Dd mai sic Chay dao ngang | (3
) S, =01
mimn/ !
hénh teinh kép
Nhiét do, T'C. kh
27. Nhiét héu: Mdy 6 | thirc hién cic budc; 0,05
a.Rua sach hop ar 85 + 95 +
b. Say kho . b: 300 + 350 0.45
¢. Tham xianua ¢ 555 :
d. Lam nguoi d: 20
¢. Rira sach et RS = 9§
28. Thir do bén Miy 40 0,08+0, 1
lam viéc cla i pffay m/phit mm/rang
dao ngang
29. Xoa md va 1.1
déng goi i i i =
1.3
. . ; (2+25]
T,. - 1ong thdi gian nguyén cong 2T, pzhﬂ(
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CHUONG I5
NHIET LUYEN DUNG CU CAT

15.1. C4ac nguyén cong nhiét luyén dung cu cit

Céc nguyén cong chu yéu coa nhiét tuyén (gia cong nhiét) dung
cu cat la: 0, thudng hoa, 161 (nhiét luyén) va ram.

15.1.1. U

Nguyén cong u dugc dung dé khtr dng suat du bén trong, giam do
cing va thay déi cdu triic clia thép dung cu. Thy thudc vao muc dich cu
thé cha nguyén cong it ma nguvi ta chon ché do u: nhiét dg nung néng,
t0c do nung ndng, thdi gian giir phoi va t6c d lam nguoi. Nhi¢t do u cla
thép cacbon. thép hop kim thudng dugc chon trong khoang 30 + 40° C
cao hon diém AG, (theo d6 thi trang théi thép - cacbon) bdi vi ¢ nhiét d6
nly xuit hién su bién déi cau triic cta kim loai. Khi muc dich cua nguyén
cong u chi dé khit ing suat du thi nhiét dd nung néng cha thép cé ham
luong cacbon bat ky 1a 750 + 760" C.

Toc do nung néng cian phai dam bao nhiét do déu cho toan bo tiét
dien cua phoi. Dai véi thép cacbon va thép bop kim 16¢ dd nung ndéng
khong duge vuogt qua 10"C/gio, con dai vai thép gid - 50" C/gio. Thoi gian
gitr khi phoi u trong 10 thuong la | + 2 gid.

Lam ngudi phoi sau khi u c6 thé dugce thuc hién theo hai céch:

a - Lam nguoi lién tuc trong 10 cho dén khi dat nhiét dé 500" C véi
16¢ do ngudi 50"C/gity d6i véi thép cacbon, 30" C/gid déi véi thép hgp kim
va thép gi6. Tiép theo dé, 1am ngudi duge thue hién ngoai khong khi.

b - Giir phoi (0 dang nhiét) & nhiét do thap hon diém AC, 160" C
(theo d6 thi trang thdi thép - cacbon) trong thai gian 1 + 2 gidy d6i vai
thép cacbon, 3 + 4 gid doi vér thép hap kim va 3 + 8 g16 dor véi thép gid.
Sau dé phoi (dung cu) duoc [am ngudi xuong 500" C rdi [Am ngudi ngoai
khong khi. Bang (5.1 la ché do 0 theo phuong phdp thit nhat, con bang
15.2 14 ché dd u theo phuong phdp thit hai.

Bang 15.1. Ché' dé i thép cacbon, thép hop kim va thép gié

g Nhiét 4o s . Py cimg
Mic thép nung "C Phuong phap tam ngudl HB
Y7.YTA.Y8 Y8A,Y8I 740 = 760 | Trong 16 v toc do 187
50+60"C/gidr t6i nhiét do
Y9.YOA.YI0.YI0AYILYTHA | 750+ 770 B0 C/giby 16 nhict d¢
500+600°C sau 48 lam | 192 + 217
YI12Y12AY13.Y13A . <. .
ngudi ngoai khong khi
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Tiép bang 15.1

Mic thép r::]'ﬁc“ .‘.jc‘-’ Phuong phap Lim ngu6i *"’JB‘”‘S
X 229 ]
X05 Trong 10 vé1 td¢ dd | 187 = 241
9X 780 + 800 | 30°C/gir (&1 nhiét do 79 217
X[“QXC 400—500“? sau d6 lam [97 = 24)
XBI" ngudi ngoai khong Khi 207 = 255
P18.P9 Trong 10 ¢6 hoc daw 161 | 207 = 255
POD3, Pladd, PIRDI, POKS 840 + 860 | nhiét dé 650°C sau d6 | 297 = 270 |
EK 10. PIOK5M5, PI8K2D2 L‘;:‘l ngudl ngoai khong 255 = 790
Bang 15.2. Ché dé 1 dang nhiét thép dung cu
Nung néng bude diu ' U dinp nhiét ) ‘_,
Mic thép | Nhictdo | Thii giana | Nhietdo | Thoi gian 6 D"’H‘ e
() (g10) (9 (213) .
Y9,Y9A. 750 = 770 | +2 600 + 650 =2 170 = 187
YIO.YI0A, | 750 = 770 | =2 620 + 660 |+ 2 179 = 197
YI2YV2A. | 750 1770 t12 640 = 680 (+2 187 = 207
X 770 = 790 ) =2 670 = 720 3+4 197 = 228
9XC 790 = 810 {2 700 < 730 3+4 197 + 241
Bl 750 + 770 1+2 670 + 700 1-4 [87 = 228
X8I 770790 | 1=2 680 = 700 344 207 = 225
P9. PIR 860 + 8RO l+2 730+ 750 3+4 207 = 241
POMDS 860 + 8RO | =2 740 + 760 6+ 8 <241
PLOKSDS 860 + 880 f+2 740 = 760 628 <255
POK 10.
P1id4 860 — 880 1+2 ] TH0=760 1 6+8 < 241

15.1.2. Thuong hoa

Thuong héa duge ding d¢ cadi thién tinh cit got cuia vat liéu.
Thudng héa dugc thuc hién bang cdch nung ndéng vat licu téi nhiét do
840 + 860" C, sau dé lam ngudi ngoai khong khi.

15.1.3. Toi

Téi la nguyén cong quan trong trong quy teinh ¢ong nghe ché tao
dung cu cat. Cdc thong s cong nghé chi yéu anh huong (¢ chat lugng
cla nguyén cong to1 1a nhiét d6 nung ndéng va thoi gian u dung cu.

Qua trinh nung néng hop 1y duse thuc hién trong cic 16 ¢é chifa
cic loal mudi, bdi vi phuong phép nay ¢é nhing vu diém sau: nung nong
déu dung cu, ¢6 kha nang nung cuc bd, dung cu it bi bién dang khi gia
cong, bé mat dung cu khong bi 6xy héa khi nung nong.

Bang 15.3 13 thanh phin cdic mudi va nhiét do nung néng khi toi
dung cu cat. Bang 15.4 la moi truofng nhi¢t luyén dung cu cat,
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Bang 15.8. Thanh phdn ctia mét sé loai muéi dung dé nung

nong vat liéu

khi nhiét luyén (t6i) dung cu cdt

A
Trong | Nhidt d6 Nhiét do
Thanh phan muoi lugng | nung chay |[nguyén cong Pham vi ing dung
s ) ¢ G
Clortt Bari BaCl, 100 Y60 1000 + 1300| D¢ nung néng thép gié
Clorit Bayi BaCl, 78
Mudi Natri NaCl 22 624 750 + 900
| Clorit Kali KCI 36 Pé nung ndng thép dung
| Muéi Natri NaCl 44 663 750 = 900 | cu. thép cacbon vi thép
Soda Canxi Na,CO, 20 hop kim
Muoi Natri NaCl 60 700 750 + 900
Clorit Kali KCI 20
Selit Natry NaNO, 50
Selit Kali KNO, 50 220 300+ 400 | Pé nung néng thép dung
Seclit Natri NaNoO, 50 cuy khi téi cai thién
| Nitrit Kali KNO, 50 150 160 + 300

Bang 15.4. Méi truong nhiét luyén d

ung cu cat

\ | Nhi¢ctdo | Nhietdo | Lam nguoi |
e Thinh phian moi . I
Bac tinh tng dung . nung nguyén ngoil
truong et . - .
chiy cong khong khi
) ) B “Cy ) xuong 20'C
Dung cu tir (hép cacbon ¢ 55% KNO, |
duong Kinh hoac chiéu day vat 137 150 = 170 Ngoii
< & mm (dao ardé cod duong 45% NaND, khong khi
kinh < 12 mm) y _ ) _
Dupg cu e thép cachon ¢d| &+ 10% cia
dutng Kinh hoac chiev day | dung dich NaCl - (8 + 35 Xem ghi
>B mm (dao tardé ¢d dudng chui 1
kinh >12 mm) _
Dung cu wr thép hop ki 8§54 KNO, vi ) Ngoai
15% NaNO, 7| 180+ 180 1 g khi
70% KN, va .
30% NaOH: ! 260 300 + 550
Dung cu tir thép gid 21% KCL.
2% BaCl vi
A%% Cacl. 351 4801 780
Dung cu dinh hinh co hich | | Nhict do Xem shi
thude [én w thép gid Dau boc chay < 160 cha 2 |
Dung cu dai tir thep gio Diu 190 < 160 -
Dung cu ¢6 kich thude nho . .
tir thep gi6 ; Khong khi - 20 -
33.3% KCl.
Dao phay cat d tir thép gi¢ | 333% NaCl va 585 600 + 650 Ngoii
33.3%8BaCl S khong khi_|

Ghi chu: |- Dung cu cé hinh dang phic tap can duoe lam ngudi téi nhiét do chuyén pha

mactensit, sau dé ngam vao daw nong.

2- Dung cu cin duoc [3m ngudi rong ddu néng téi nhiét do cia bé chifa, sau dé cing vdi
| ditu ndng véi toe dd 20 + 40°C/h xuong 40 + SO'C va ticp theo 14 ram @ nhiét do 560°C.
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15.1.4. Ram

Muc dich chinh cla ram 1 khir iing suit du béu trong va chuyén
pha austenit thanh pha mactensit. Bang 15.5 la ch€ do ram thép cacbon va
thép hap kim dung cu.

Bang 15.5. Ché'dé ram phu thuéc vao dé cing yéu cau

. Do cing HRC sau khi ram vai nhiél d6 nung néng
Mdc lhcp 1 1) * ] 0
140 + 150°C 160 + 170°C 180 + 200°C
Y10 62 + 64 60 + 63 59 = 61
YILYH2 62 + 64 61 + 63 60 + 62
Y13 62 + 65 61 +63 60 + 62
9XC 6l + 65 61 + 64 60 = 62
XBI + + 62
| 62 + 64 61 = 63 60+ 6

Ram dung cu tir thép cacbon va thép hop kim c¢dn dugc thue hién
trong moi trudng mudi néng chay (bang 15.6), bdi vi sau khi ram trong
ddu can phai c6 nguyén cong khir (tay) ddu, cdn ram trong 1o khong khi
lai khong dam bao duge do cling dong déu.

Ché do ram tot nhat d6i véi thép gié 1A ram ba 1an vdi thoi gian U
(git) & mdbi lan la 1 gio. Néu nhiét fuyén dung cu duogc thuc hién & diéu
kién binh thutng thi su chuyén pha austenit xdy ra o hai 1an ram dau fién,
con & lan ram thtt ba dng suat du bén trong duoc khir khi pha mactensit
hinh thanh. Sau mo6i tan ram (ram thap, ram trung binh va ram cao) dung
cu can duoc 1am nguoi xuong 20°C. Bang 15.7 14 ché do ram dung cu tir

thép gi6.

Bang 15.6. Mdi trudng nung nong dung cu khi ram

. .| Moi truamg nun Nhi¢t do ("C) Nhiét d6 nguyen
[ Loai thep n(’mg : Bit diu néng chiy Chay cong (‘C)
S55% KNO, va 137 - 150 + 500
Thép cacbon 45% NaNO,
va thép hop | Diu cong nghép 45 190 140 = (70
kim dung cu |Dau cong nghiép 52 - 310 -
KNO, 337 . - 400 + 560
85% KNO; vd 5% 226 - 400 + 560
NaNo,
Thép gid NaOH 328 400 + 600
Khong khi - - 400 = S60
: Hoi nung nong - - 500 = 560
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Bang 15.7. Ché dé ram thép gio

Miic thép Nhiét do nung khi nhiet juyén ("C) Nhiét do ram (°C)
PI8 1280 360
P9 {225 = 1230 560
POdS5 1230 + 1250 580+ S
6005
Pl4d4 1240 + 1260 5805
600 £5
P18®2 {280 + 1290 S80S
600+ 5
PIOK S5 1220 = 230 580%5
6005
PI8KSd2 1280 = 1285 5005
600+5 B

15.2. Nhiét - h6a dung cu cit

Muc dich cta nguyén cong nhiét - héa la tang do cdng bé mat cia
dung cu. Nguyén cong nhiét - hda cho phép dat d6 cimg bé mit cao hon
nguyén cong nhiét luyén hoac ram.

Phuong phdp nhiét - hda thong dung nhat la thim xianua. Thim
xianua [a 1am tang lugng cacbon va nito trén bé mat dung cu o nhiét do
540 + 560"C. Trong thuc t& thudng ding phuong phip thim xianua khi
trong hon hgp amidc vi khi tu nhién hoic khi ga cong nghiép.

Tham xianua 2 nguyén cong cudi ciung cua quy trinh ché o
dung cu cat. Trudc khi thim xianua dung cu cat can dugc tdy sach bui
ban va dau bam. Chiéu siu 16p thdm xianua can dat 0,02 + 0,04 mm.
Bing 15.8 12 ché€ do thim xianua cha cdc loai dung cu cit tir thép gio.

Bang 15.8. Ché d¢ tham xianua
cua cdc loai dung cu cat ti thép gio

P Duong kinh | Thai gian thim xianua
Loai dao hoac chidu diy | Chat long Kh{ Chat rin
dao (inm) {phiit) (g1d) (g1

Dao khoan 3+95 6 1.0+1.5 2025
Dao khoet 20 + 30 15 (,5+20 | 25+30
Dao doa 30 16+23 | 10+30 | 3.0:40
5+8 5 05+-10} i5+20
Dao tar6 12+ 20 10 10+ 1.5 | 20+30
30 [4+18 | 15+20 | 3.0+3.5

5+10 8 - -

Dao chubt 20 = 30 16 - -

1 T 20+ 25 - -]




Tiép bang 15.8

buong kinh Thai gian tham xianua

Logi dao hoac chiéu day | Chat long Khi Chitrin

dao (mm) (phiit) (gidy) (£10)
Dao phay ren ¢6 ring dirge mii 25+ 50 12 1.0+ 1.5 15+2.0
) 50 15 LO+20 | 20+25
Dao phay ren ¢6 rang khong 25 = 50 15 152201 20=25
duge mai 75 18+20 | 50525 | 2.5+3.0
Dao phay trac vit vh dao phay 10+75 16 1015 | 20+258
then hoa ¢6 rang duge mai 75 20 + 35 1.5+20 25230
Dao phay truc vit va dao phay 50+ 75 30 [.5+20 4% 25+30
then hoa ¢ rang khong duoc 75 10 = 50 {i) . ;'g {;) . :1'0

mai P B

15.3. Nhiét luyén cac loai dung cu cit
15.3.1. Nhiét luyén dao tién

Nhtét luyén dao tién duge thue hién trong cac 10 dau hoac 10 khi.
Phin tam viée cha 1o la diy cuira 86 dé gd dao. Dau tien dao ducc nung
néng & mot cla s6 15i nhiét do 860 + 880"C, sau d6 duge chuyén sang cira
s6 khic dé nung néng téi nhiét d6 1280"'C. Lam ngudi dao duoc thue hién
trong diu hodac bang ludng khi nén va dao duoc ram & nhiét do 560°C
trong b& mu6i hoic trong 1. Thoi pian U (gid) dao phu thudce vao prophin
va hinh ddng tiét dién cuta dao.

Qui trinh nhiét luyén cdc dao han dap ¢é thé duoce thuc hién cling
vGi qud trinh han dap. Qua trinh han dap duge thuc hién trong 1o & nhiét
d6 560 + 600"C. Sau khi han, dung cu duge iy ra khoi 10 va duoe lam
ngudl & ngoai khong khi xusng 100°C, sao d6 dung cu duge ram cao &
nhiét do 600 = 625°C.

Khi ché tao dao tién ¢6 han manh thép gid, qud trinh nhiét luyén
duge thue hién cung véi quad trinh hin. Ldc dau dao duge nung néng tdi
nhiét do 800 + 850"C, sau d6 dao duoc 13y ra khoi 16 va duge han roi lai
duoc nung ndng td1 nhiét do nhiét fuyén.

Sau khi 0 & trong 10, dao duge tam ngudi ngoai khong khi xuong
nhiét do 100 + 1050°C, sau dé Jam ngudti trong ddu xudng nhict do 100 +
150°C. Qua trinh [am nguoi tiép theo duodc thuc hién ngoai khong khi.

Qua trinh cong nghé nhiét luyén dao tién thép gié dudc thé hién
trong bang 15.9.
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Bang 15.9. Quy trinh céng nghé
nhiét luyén dao tién thép gii

Nhigt ¢o )
Nguyén cong nung ("C) Thiél bl v moi rudmg Thai gian 0 t (phat)
Lin nung diutien | $70 =650 | O Mung bing nguyén
licu khi hoic chat long 0 BH/
t= - -
A i ] Bé chira 2/(H+B)+HB
Lan nung tharhai | 850 + 880 | ys paci4220 NaCl)
- (2301250 -
Lan nung cudi cing cho P9 (=5 BH/
1280 +1300 Be chia (BaCl,) 211+ B)+1IB
cho P1R
Lam ngudi: T T T e
Trong khong khi 20 = 40 Ludng khong khi Tdi nhiét do cua dau
Trong diu 20 = 140 Diu hodc cua khong khi
Trong dung dichl 40 = 500 | Mudi tan
kali '
- I
Ram 3 lan . AT i hic \
560 = 570 | Bé chia hoac 1o TTH-31 | 219 tinh 1 lic nung

Ghichu: /=05 H

B.H- chiéu rang vit chidu cao caa dao.

dén nhi¢t do ram

15.3.2. Nhiét luyén dao khoan

Dao khoan thuong duoe ché tao pom hai phian: phian lam vice la
thép gi¢ P18 hoac P9, con phan dudi dao la thép két cau. Trude khi gia
cong co dao khoan dugce han noi va ducoc o,va sau kln gia ¢ong ¢o nd

dugc nhi¢t luyén va ram.

Nung néng dao khoan han thép gié dudge thue hién-trong bé muoi
(hinh 15.1a) hoac trong 16 ¢é d6 gd chuyén dunyg (hinh 15.1b).

Ram dao khoan han thép gié (phan lam viéc) duge thue hién trong
15 & nhiét do 560 + 570°C. Dudi dao khoan dugc ram trong bé mudi ¢
nhiét do 450 + 500"C. Do cing cuia phan lam viée cha dao HHRC 62 + 64,
con do ciing dudi dao HRC 30 =+ 45.

Dao khoan bang thép hop kim va thép cacbon dung cu duoc nung
néng trong bé mudi (day la phuong dn t6t nhat) va duge lam ngudi trong
dau xuéng nhiét do 150 + 180"C, sau dé6 lam nguoi ngoai khong khi. Ram
dao khoan bing thép hop kim va thép cacbon dung cu duoc thuc hién
trong 10 mudi @ nhiét do 150 + 180"C trong khodng thoi gian | + 2 gio.
Do cdng cha phan lam viéc cua dao HRC 61+64.
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Hinh 15.1. So d6 nhiét luyén dao khoan.
a. nung néng dao khoan trong bé mudéi;
b. nung néng dao khoan trong 16 nha dé ga.

15.3.3. Nhiét luyén dao taro

Dao tarod duge ché tao tir thép cacbon dung cu Y12A va Y10A. tir
thép hop kim XBI™, 9XC va XTI va tir thép gié PO. P18.

Nung néng dao khoan khi nhiét luyén dugc thuc hién trong bé
muéi. Diéu nay can thiét bdi vi bé mit dao can cé do cing, con trong 5
lai can c6 do dai. Phuong phdp nhiét luyén nay cho phép giam bién dang
vi tiing tuoi bén cua dao. Dao tard ¢6 kich thudc nho cin dugc nung néng
trong do ga (hinh 15.2a).

Dao tard thép gié duge nung ndng mot hoac hai 1an: 1an thif nhat &
nhiét do 400 + 500"C, con lin thit hai & nhiét d6 800 + 850°C. Lam ngudi
dao tard cé thé duge thuc hién trong bé dau d nhiét do 150 + 200"C va sau
d6 & ngoai khong khi. Khi lam nguoi trong bé ddu, dao taro duge g theo
phuong thing ding va thuc hién chuyén dong theo vong tron dang thai
lén xudng (hinh 15.2b). Ciing c6 thé lAm ngudi dao tard bing cach gd
ngugc dao (hinh 15.2¢), ¢é nghia la phdn lam viéc cia dao hudng Ién phia
trén.

Do cing cia phan lam viéc cua dao tar6 HRC 59 + 64.
362



Hinh 15.2. So dé nhiét iuyén dao taré.
a. nung néng dao taré nho dé gd chuyén dung;
b, ¢. lam nguéi dao taré: 1. dao taro: 2. méi truong chét long.

15.3.4. Nhiét luyén dao khoét

Phan lam viéc cta dao khoét (thép gié P18 va P9) duge nhiét
luyén dat d6 cting HRC 62 + 64, con dudi duge nhiét tuyén dut dd cing
HRC 30 + 45. Quy trinh cong nghé nhiét luyén dao khoér thép gid duge
trinh bay trong bang 15.10.

Tha ty cdc nguyén céng va thiét bi nhiét luyén dudi dao khoét
bing thép 45 bao gém:

- Nung néng lan thir nhat trong 10 dat nhiét do 120 + 130°C va t ¢
nhiét do nay (rong 7 phtit.

- Nung néng lan thit hai trong bé muéi dat nhiet do 850 + 880°C
va U ¢ nhiét do nay trong 2 phdt, lam ngudi trong nude, sau dé trong
khong khi.

Quy trinh nhiét luyén dao khoét bhing thép gié cho trong bang
15.10.

- Nung néng dao trong muéi dat nhiét do ram 450 +500°'C, u ¢
nhiét d6 nay trong 3 + 6 gidy tuy thudc vao kich thude cla dao khoét,
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Bang 15.10. Quy trinh céng nghé
nhiét luyén dao khoét thép gio

- Nhictdo [ Thiét bi va moi tnromg T
Nguyén cong nung ('C) nhiét luyén Thai E-i‘_m u L (phut)
X C = D ) K
L.an nung ddu tien 300 = 650 Lo dién hodc 10 khi - —II_+_B
Lo khi: K=30
B Lo dicn: K = 35
- o thit hoi Bé chifra ~ D,/
Lan nung tha haj 850 — X80 (78% BaCl+22% NaCl) = I()_H+ 5
| Thép PY: S
Lan nung cudi cung | [230=1240 {=5 B,/
Thép P18: Bé chua (BaCl,) RETI

1270 =1280

Giong nhu khi nung

450 = 600 B¢ chira mudh tan nong. sau do lam nguoi
ngoit Khong Khi
Lam ngud ! Xuong  nhigt  do
9+ 140 | Bé chiza dau 200-250'C,  sau  d6
ngodi khong khi N
20+ 40 Khong khi Lam ngudi hoan toin
Ram (hai. ba lan S60 + 570 | B& mudi hoac 10 dién 1gidy tinh e lde nung

| dén nhidt do ram

Ghi cha: /- chiéu siu phian dao khoét duge nhing trong hé nung (7 = 0.5D):
D,- dudng kinh tinh toin (), = D - h):
h- chidu cao rang (cm)
D- duong kinh dao khodo (cm)

15.3.5. Nhiét luyén dao phay

Dao phay lan truc vit, dao phay tru, dao phay mat dau, dao phay
dia. dao phay rinh, dao phay cat dit va dao phay dinh hinh thuong duge
ché tao (ir thép gi6 va phai qua nhiét tuyén theo ché& do sau day:

- Nung néng lin thit nhit dat nhiét do 600 + 650"C.

- Nung néng lan thit hai dat nhiét do 800 = 850"C.

- Nung néng lan cuéi dat nhict do 1200 + 1290°C.

- Lam nguoi trong bé mudi (nhiét do 500 = 550"C) hoac trong bé

dau (nhi¢t do 90 = 140"C) xuéng nhiét do 200 + 250°C, sau do 1am ngudi
ngoai khong khi.

- Rua sach.

- Ram ba ldn & nhiét do 550 + 570"C.

- Rua sach.

- Kiém tra do citng (HRC 62+ 65).
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Céc dao phay lap ghép (dao phay ngén, dao phay rinh then) c6
quy trinh nhiét luyén nhu dao khoan han. Khi nhiét luyén dao phay thép
gi6 thudng diing cdc bé chira mudi hoa tan, bdi vi phuong phép nay cho
phép nung néng déu moi tiét dién cua dung cu va cé kha nang 1am nguoi
dung cu xudéng nhiét do chinh xac theo yéu céu.

Hinh 15.3. So dé nhiét luyén dao phay.
a) nung néng dao phay ranh; b) lam nguoi dao phay ranh:
¢) lam nguéi dao phay truc vit: 1.bé chua déu: 2. truc ga:
3. dao phay: 4. tam ddy; 5. tay quay. 6. 16 xo.

Nung néng dao phay ranh duge thue hi¢n trong do gd vdi cach ga
dao theo phuong thang ding (hinh 15.3a). B¢ 1am ngudi dao phay ranh
sau khi nung ngudi ta ding do ga nhu trén hinh 15.3b. D6 ga nay gom bé
chia dau | ¢6 duong kinh 300 = 500 mm  va chi¢u cao 250 + 400 mm,
Duo phay 3 duge gd trén truc ga 2. Nho ¢6 1dm day 4 & phia trén va tay
quay 5 ma dao phay 3 c¢6 thé duge ha xuéng bé chda mot cach nhe nhang
vi sau khi duoc 1am nguoi xong, dao phay dugc day tén nhd 10 xo 6. Dao
phay dia c6 chiéu diy nho hon 2,5 mm khi [am nguoi dé tranh tinh trang
bién dang can duge ga gilra hai tAm kim loai.

Do cing cua dao phay can dat HRC 62 + 65.

Quy trinh nhiét luyén dao phay lin truc vit gébm cac nguyén cong
sau day:
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- Nung néng so bd (lic dau 600 = 650°C, sau dé 800 + 850°C)
trong thoi gian | + 2 gio.

- Nung néng lan cudi dat 1280"C.

- Nhiét luyén (Jam nguoi) trong ddu O vi tri nim ngang
(hinb 15.3c¢).

- Ram & nhigt do 550 + 560"C.

Dao phay bang thép cacbon dung cu sau khi nung ndng dugc lam
ngudi trong nude roi tiép theo d6 chuyén sang 1am ngudi trong dau, Thoi
gian dao duge gitly trong nuGe phai it nhat dé trdnh vét nift. Dao phay c6
dutrmg kinh 25 mm duge lam nguoéi trong nude 3 + 4 giay, sau do chuyén
sang dau.

Bang 15.11 la quy trinh nhiét luyén dao phay dinh hinh thép gio.
Do cing cua dao phay can dat HRC 62 + 65,

Bang 15.11. Quy trinh céng nghé
nhiét luyén dao phay dinh hinh thép gié

Nouvén c N Nhictdd | Thiét bi va méi trudng Thif wiun & t (oha
nguyen cong nung (°C) nhiét luyén 101 glan G, ¢ (phat)
T _ =i (D, = d)/
Lan nung thi nhat 500 + 650 Lo di¢n hoac 10 khi TR
Ld muor: K=7
Lodién: K =35
Lo khi: K=30
. L B¢ chua _ )
Lan nung thir hai 85(] - 880 78(%Bﬂcl+22(%NdC| = _m{

4+(D, -d)
Lo muér: K=I1.0
L0 khi: K=35

hoac khi

Thép P9:

Lan nung cudi cung | 12301240 . =5 S(D. - d)-’
Thép PIL8: Be chua (BaCl,) TH Z(E-jj)

1270 1280 ‘

Giong nhu khi nung

450 + 600 Mudi tan, ngong, sau dé  lam

ogudi noadi khong khi

Lam nguoi: 9+ 140 déu xuong nhict do 200 +
250°C.

20 + 40 Khéng kin Lam ngudi hoan toin

) s ] PP T, " 1 gid tinh tir lic nung
Ram (hat, ba lan) 560 = 570 Bé mudi hoac 10 dién dén nhiet d6 ram

Ghi chi: D,- duomg kinh tinh todn (D, = D - h);
D- dudng kinh ngodi cla dao phay dinh hinh (cm):
h- chiéu rinh thoit phoi cia dao (cm).
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CHUONG 16

MAI SAC, MAI NGHIEN VA KIEM TRA DUNG CU CAT

16.1. Chon théng so ctia dung cu cit dé mai sdc va mai nghién

Mai sdc va mai nghién dung cu car dugc thuc hién bang cac dung
cu hat mai, dung cu kim cuong va cdc phuong phip di¢n - hda - co khi.
Khi ché& tao dung cu thép gié nguyén cong mai siac duge thue hicn

bang dung cu hat mai. con khi ché tao dung cu hop kim cing - bang dung
cu kim cuong.

16.1.1. Cdc nguyén céng mai sdc va mai nghién

Tity thuoc vao két cAu va diéu ki¢n sur dung cla dung cu cat ma
ngudi ta chon so do mai sac (bang 16.1).

Bang 16.1. So dé mai sdc dung cu

i} . .
T, A |
B¢ mac mai sac T Su do [ Loal duny cu ;

Dao tien, dao khoét, dao
dod. dao tard v ban en.
dao phay mit dau hop kim
cung.

Mt trudc va mat sau

Dao ien dinh hinh, dao
chuot, dauo phay hdat lung,
dao xoc rang. dao ct ring
dang rang hroe. dao doa

Mt trude

y ' Dao khoan rudt i, dao
Mat sau ) phay rang nhon, dao khodt
. rinh xoan, dao khoan 16
siu
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V& nguyén tic, dau tién phai mai mat truée, sau dé mai mat sau.
Tuy nhién, d61 vdi dao dinh hinh va dinh kich thudc thi dau tién phai mai
mit sau, roi sau dé méi mai mat trrde.,

Khi mai sic dung cu bing hgp kim cing cdc nguyén cong chn yéu
can duoc thuce hién nhu sau: mai than dao; mai sac thd; mai sac tinh: mai
nghién: mai nghién tinh. Yéu cau thuc hién mbi nguyén cong trén day
phu thudc vao chit lugng mai han (hoac chat fugng lap ghép), luvong du
gia cong va do bong bé mat dung cu (bang 16.2).

Bang 16.2. Cap dé bong dat duoc khi thuc hién
cdc nguyén céng mai sdc va mai nghién dung cu

Nyguyen eong

Cip do bong

Luong du nguyén cong (mm)

Miu sie thidn dao
Mii sic tho
Mii sac Linh

Mai nghién

Maii nghi¢n unh

5+6
6+7
89
9+ 10
10+12

03 +04

01 =03

0.05 + 0,1
(0,002

16.1.2. Chon da mai

Mai sac dung cu hgp kim citng ¢6 thé duoc thure hién bing dd mai
cachit silic hode da mai kim cuong.

Chon dd mii loai nay hay loat khite cho véu phu thuée vio lugng
du nguyen cong. Khi fuong dur gta cong 1an (161 0.5 mm) can dung da mai
vi chit két dinh Kim foai, con khi miu nghién (Quong du nhd) can chon
dd mai vdi chat ket dinh bakélit.

Chat luong bé mat dung cu ¢6 the duoe tang 1én khi giam dign
tich tiep xic cua dd mai véi bé mat dung cu. giam thdi gian ticp xic cua

da mai v dung cu v thodt nhiét nhanh.

Bing 6.3 trinh bay cdc phuong phip giam dién tich tiép xiic cua
dd miu vé bé mat dung cu.

Thai gian 1p xde cla dd vai bé mat cta dung cu ¢d the giam
bang céach tang luong chay dao doc. giam s6 bude gia cong va & dung da

mai ¢o cdc ranh trén bé mat.

Str dung phuong phdp mai rung cho phép giam nhiét do trong
viing ¢il. do dé giam duge vét chdy va vét ndt teén be mat dung cu.
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Bang 16.3. Cdc phuong phdp giam dién tiép xtc

ctia dd mai vdi bé mdt dung cu

Thay déi kEt cau

Sa do

Mii con mat diu cia dd mii dé ¢o gdc
10+15"

Ve tron mat diu coa dd mai

Mai sdc dung cu bang dudmg sinh cia da
mai

Mii sic vang dung cy biing mat con cua
dd mai

Mii sic dung cu bing did mii ¢6 rinh trén
bé mit

Mai siic dang cu hiing da mai lap ghép
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16.2. Thiét bi va d6 ga dé mai sac va mai nghién dung cu cit

Pé mai sac va mai nghién dung cu cat ngudi ta thuong dung cic
mdy mai sac van nang vi chuyén dung. Ngoai ra, con ¢6 thé dung cdc
mdy mai tron, mai phang va mai prophin dé mai sic va mai nghién dung
cu cat.

Miy mai sac van nang duoc ding dé mai sac va mai nghién tat ca
cac loai dung cu cit, con mdy mai sic chuyén ding chi duge ding d¢
mai sac va mai nghién mot toai dung cu cat nhat dinh nhu dao tién, dao
khoan, dao chudt, dao phay v...v.

Bing 16.4 gidi thiéu cdc loai mdy mai diing d¢ gia cong dung cu
cat.

16.2.1. Cdc loai inay mai sdc van ndng

Mot 0 loai mady mai sic van niang chinh 1a 3A64M, 36541,
3B641 va 34642, Dac diém néi bit clia cic may nay 12 dung cu cit duge
gd trén ban may ¢ kha nang dich chuyén tuong déi so vdi dd mii theo
hai phuyong vuong goéc vdéi nhau. Dich chuyén cua dung cu cat theo
phuong thang ditng duoc thyc hién hoic bang dich chuyén cia ban may
hoac nho u dd mai.

Gd dat dung cu cat trén cic may mai sic van nang dugc thuc hi¢n
nhdr cde do gd chuyén dung (cide do gd ndly ¢4 sin trén mdy).

Poi vii cdc may mai sic 3B642 vh 35642 ngoai cdc dd g sin cb
teén mdy, theo dom dat hang, cdc ahd san xuat ¢o thé cung cap thém cic
do gd dé mai sic dao khoan, dao khoét, dao tard, dao phay mat dau, dao
phay lan truc vit, dau dao cit rang, dao chudt vi cic loai dao dinh hinh.

Bing 16.5 gidi thiéu cic thong so k§ thuit caa mot so loai mdy
mai sic van nang mai.

Bang 16.4. Mt s6 loai mdy mai dé gia céng dung cu cdt.

| Loat may K¢ hicu O Cong dung
. R JHOIT, 310, 3RO, Mii dao khoan, dao Khoér, dao doa.
My mai tron ILTOM. 3AT10. 312M. | dao phay v cdc loar dung cu cat khie
3A12,3B12, 3A130. c6 duong Ainh 280 mm vi chicu dai
JATS034 F00mim.
My mai phiing 3L71M, 3571 MB, Miii cac nuianh thép gié hoace hop kim
RINAS '{h722 cuimg
- ;
1 May mai trong 3225k, 3225,3B225, | Mai ld ¢6 duang kinh < 200 mm
3A226, AA227,3A22R
Mii ~dc cic du‘hg cu dinh hinh ¢6

Miy mai prophin 31195, 395M I chidu dai € 150 mm
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Tiép bang 16.4

Loai miy

Ky hién

Coéng dung

Mdy mai sdc van
nang

JAGIM, 3bo4t,
36642, 36643,
3B642, 3640

Mai sdc va mai nghién @t ca cac loaj
dung cu cat.

Mdy mii sac va
mai nghién chuyeén
ding

S

366328, 366338,
3624

Mii sdc vd mid nghién cic loai dao tién

3650, 3651, 3653

My sdc v mal nghién cdc loai dao
khoan.

3642, 3AG42. 3662

Mai sdc vt mii nghién dao phay trae vit
vit dao xoc ring

3A667, 3667M, 3669

Miil sdc vi mai nghién diu dao phay ¢
duong kinh £ 1000 mm

360M Mai sac vd miai nghién duo chuét cé
dudng kinh € 100 mm v chidu di - <
1500 mm

3623

Mii sic dién - Kim cuong cic loai dao
ticn

Bang 16.5. Ddc tinh ky thudt cua cdc mdy mai sdc van ndng

N e Ky hié¢u md
Thong s8 ky thudt Tod0 [ 35641 | 38631 | 35642 [3B642] T3
’{)}mmg kinh 1on ahat cuia chi 1iét gia 200 160 160 20 | 250 | 100 t
cong (mmj i
qliéu dai 1dn nhat cua chi 0t ga 150 | 200 400 630 | 630 | 1000
cong (inm)
| Chicu rong cua bin mdy (nm) 63 100 100 140 1 140 ] 200
Chicu dai cua ban mdy (mm) 400 | 630 630 900 [ 900 | 1400 |
Hanh triah doc cita ban midy (mm) 160 | 280 280 450 | 450 720
| Hanb tring ngang coa ban miy tmm) | 150 170 170 230 | 2301 300
Gée quay kon nhit cua ban midy (o) 180 90 90 90 00 90
E:HI:)L huycn thing dimg cua bin mady 60 2040 200 20 1 aso | 350
DlAang kinh I('{n nhi{l cua da min (i) 25 (75 125 ]5(; 150 1 200
(dang UIT  vi UKy .
Dudng“}\mh lan nhat cua dd mai (mm) 100 150 (50 200 500 | 250
(dapg THH D _ _
2230 1120 | 1120 { 1300 éﬁ‘ 1200 |
Savong quay coa i mia (vong/phat) + = + = O
) i 10.00 9000 9000 0500 | 6300 | 5500
Kich thudce 16 con cia true dd mau - N2 N'"2 N3 | N°3 | N4
Gioe Quay coau VAN nang trong ma 360 | 360 | 360 360 | 360 | 360 |
| phang ngang (d0)
Kich thude 15 con cia u sau N'O | N NI N2 | N2 | N3
Cong suat domg co (kW) 0.27 [0.56/0.7] 0.56/0.7 7.0/0.76[1L.0/1.4 3/19
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Tiép bdng 16.5

Thong <6 k§ thuat Ky hicu mdy

3640 | 36641 | 3B64( | 35642 |3B642| 35643

Kich thude may (mm): Did 1200 1530 1530 2330 | 2330 3620
Rong 780 | 1290 1290 1680 | 1680| 1570

Cao 1550 §500 1500 1550 | 1550 1740

Khai luong miy (kg) 415 750 700 1280 | 1200] 2504

16.2.2. Thiét bi dé mai sdc dao tién

Mai sic va mai nghién dao tién ¢6 chiéu cao < 50 mm dugc thuc
hién trén cdc mdy mai sic chuyén dung 3b633B (bang di mai) va
356328 (bang di kim cuong).

Maiii sic trén cdc loai mdy nay (hinh 16.1) duge thuc hién bang dd
mai dang AUK  ¢é duong kinh 200 mm (mdy 365632B ) va 250 mm (may
3B5633B). Pd mai ducc Iap 0 dudi truc chinh coa mdy. Truc chinh cua
may nhan hai toc do (r dong co.

Div mai duoc gé trin than mdy. T hai phia coa dau mai cd lap
cdc ban quay nho, cdc ban juay nho nay c¢d cac thanh din hudng vong
cung dé tao ra gée nghiéng w - 10" dén + 20°.

Cic thanh din hudng duoc noi véi d€ may nhd céc 10 xo phang
ma qua do ban quay nho c6 thé dao dong doc theo mit diu coa dd mai.
Phin trén cua ban quay cé thé quay duge mot géc a hodc o, cia dao. Céc
g6c¢ © va @, cha dao duge xic dinh theo thang chia do cua thudce do géc.

Hinh 16.1. Méy mai sdc dao tién 356328
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16.2.3. Do gd dé mai sdc va mai nghién dung cu cdt

Pé mai sac va mai nghién dung cu cit ngudi ta cé thé diing cic dé
ga cd san trén mdy mai van nang 3A64M nhu 16 quay hai truc va éto
quay ba truc va cic co cau khdc.

1. £16 quay hai mruc

Eto quay hai truc duge dung dé mai sdc dao tién hinh lang tru va
dao ticn dang dia. Eto loai nay cé thé quay dudc trong cic mat phing
nim ngang vi thang ding (hinh 16.2). Géc quay duge xdc dinh theo cic
thang chia d0 G va H. Hinh 16.2a 1a sg d6 gd dat dao tién dinh hinh dang
tang try. Khi gd dat dao cin xdc dinh gdéc nghiéng o + y cla étd theo
thang chia H vii quay été di mot gée A trong mat phang nam ngang.

Vo (X
!

Hinh 16.2. £:6 quay hai truc
a) Gd dao tién dinh hinh dang lang tru;
b) Gd dao tién dinh hinh dang dfa.

Hinh 16.2b Ia s d6 g dao tién dinh hinh dang dia. Khi gd loai
dao nay thi tdm cua dao x¢ dich so véi mat dau cia dd mai mot doan 1a r,
(ding bing ban kinh cua vong tron vét kiém tra), sau dé cin quay é&to di
mot gée A trong mat phang nim ngang. Nhu vay cé thé mai sac dao dé
dat dugc cdc gocy, oo va A,

D& dim bdo tiep xic theo dudng thang (md khong phdi tiép xic
theo mat phing) gita dao va di mai khi mai bang mat dau thi dau mai
phai dugc xoay di mot gée 1 + 1,5,

[N
~J
7S]



2. E16 guay ba truc.

Et6 quay ba truc (hinh 16.3) duge ding dé mai sic va mai nghién
céc loai dao tién va céc loai dao chudt phing véi mét 14 gd dat. Eto loai
nay ¢6 thé quay duge trong ba mat phang vudng géc véi nhau.

Hinh 16.3. £t6 quay ba truc

Cic géc quay tir 0 dén 360" duge xdc dinh theo cac thang chia G,
B va H (d6 16n cha vach chia Ja 1),

Bang 16.6. Céng thiic tinh cdc goc diéu chinh cua été

BE mat mii

Muai bang mat diu cia dd dang

Mii bing dutmg sinh cia da |

0= 90" + 7. cosp + ysing

Y1 dang 111
0 = 90" 0.= ¢
L. YCON . 1.COSO
Mt trude 0, = dsing - #_p_ 0y = Asing - ———
' con(kcosp) cos{Z.cos @)

0,= A cosg + ysing

Mt sau chinh

0, = @ + tsinx
0, = a.cosz.sing
Oy= a.cosh.cosp

Khong det sinh

Mt sau phu

0= o,
0y = a.ping,
Oy= a,conp,

Khong det sinh

Do bé mat mai sac phai song song véi bé mat 1am viéc cua da
mai va phuong chay dao, cho nén duo phay dugc quay xung quanh truc
song song bé mit mai. Vi &0 khong ¢é goc quay nhu vay |, cho nén tich
hop cdc bé mit mai vi bé mat da mai can phai quay dao xung quanh truc
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coa d6 gi di cdc géc Oy, B, va 8,. Biang 16.6 1a cdc cong thitc tinh cic
gdc quay cua ¢10 (d6 gd) de dat duoe cac gbée mai sdc cia dao. Vi tri ban
dau cua dao duge thé hién trén hinh 16.3.

3. D6 gd mai sic dao phay lan truc vit.

Mai sdc dao phay lan truc vit (mai mit trude) duce thuc hién bing
da mai dang da.

Pudng kinh 1dn nhit cia dao phay ¢6 thé miii trén d6 gd ndy Ia
220 mm, con géc nang cua ranh xodn trong khoang tir O dén 25",

Do gd (hinh 16.4) ¢6 cdu tao gom u trude, u sau va thude chép
hinh. Trén than | u'ld u trude ¢d true chinh 2. O mot ddu cia true chinh
¢6 ldap banh rang 3 va bac 4 clng cit chan 5. Trén bac 4 ¢d lap vong dém

vi trén vong dém c6 lip dia chia do 6. Trén bac cta banh rang 3 ¢6 lip
thanh giang 7 v6i tay quay 8, dau cha tay quay 8 ndy dudc lip vao rinh
clia rinh chia do. Banh rang 3 an khép véi thanh ring 9. G mot dau cia
thanh rang ¢6 lap con truot 10, con trugt 10 nam trong ranh cua thude 1 (.
Thude 11 duoe kep chat trén dia 12, dia 12 ¢é chdt nam trong rinh cla
thanh gidng7. Dia 12 ciing thudc 11 ¢ theé guay tuong déi so vi thanh
giang 13 (gdc quay duge xic dinh theo thang chia dé A). Sau khi quay, vi
tri cha dia 12 cung thude 11 duge ¢é dinh bang dai 6c 14. Goc quay cua
dia 12 cin thiét k& dé ¢6 goe nghiéng a cha rinh xoédn cia dao.

Goc a duac xic dinh theo cong thic:

48984
hY

tga = (16.1)

O day: S- buée doc cla rinh xodn (mm).

o- géc nghiéng cua rinh xoan (do).

Dao phay ldn
- truc it

- 13 Ban may 0

Hinh 16.4. D6 gd mdi dao phay ldn truc vit.

1. than; 2. truc chinh: 3. bdnh rdng: 4. bac: 5. ctr chdn;

6. dia chia do; 7.13. thanh gidng: 8. tay quay; 9. thanh réng;
10. con truot: 11. thuoe: 12. dia: 14. dai éc.
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Bang 16.7 [a quan hé gida gdc nghiéng a va bude doc S cia rinh
x0dn vit ctia dao phay.

Bang 16.7. Gia tri géc aphu thuéc vao budce doc S cua
ranh xodn vit ciza dao phay

S (mm) a S (mm) u S (mmn) o
600 918" 1500 18"08" 3600 745
650 37°00° 1600 1702 3800 700"
700 35"00° 1700 16"04° 4000 65y
750 R I¢h 1800 1513 4500 a3
800 3129 1900 1427 5000 536"
850 28"5%" 2000 13"46° 5500 5°06°
o0 283" 2200 1233 6000 1040
950 2T 2400 £"3 6500 419
1 000 26"07" 2600 10'30° 7000 ol
[ 100 24°01° 2800 956" 7500 EREND
1200 2213 3000 917 8000 303"
1300 20"38° 3200 8042° 8500 P18
1400 19°18° 3400 8012 - -]

4. D6 ga mai sac dao phay mat déan va dao phay dia.

Hinh 16.5 1a d6 gd mai sac dao phay mat dau va dao phay dia co
dutng kinh < 350 mm trén midy mai sic van nang.

Hinh 16.5. P3 gd mai sdc dao phay mdt dau.
1. tom d& dudi: 2.9. thang chia dé: 3. tam dé trén;
4. bac trung gian; 5. truc chinh; 6. thén gd: 7. chot: 8. dia.
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Dao phay dugc mai sic thco mat diu va dudng kinh. Két ciu cua
do ga gom tam dé dudi L. 1dm @¢ tén 3, than ga 6, truc chinh S, chot 7.
dia 8 va bac trung gian 4.

Dao phay dugc gd trén truc gd (truc gd duoc noi ghép vai truc
chinh 5) va duoc kep chat bing buldng tir phia sau. Khi mai sic mat sau
chinh dé c6 géc a, than g4 6 quay di mot gé¢c nghiéng chinh ¢, theo
thang chia do 9, con theo thang chia d6 2 than gd 6 quay di mot goc pd

dat . Goe gd dat a,, duge xdc dinh theo cong thuc .
{47
w,, = (16.2)
e

o day: a - goc sau chinh;
¢- goéc nghiéng chinh.
Khi mai sac mat sau phu, than g 6 quay di mot gdc nghiéng cia
JuGi cat trung gian theo thang chia do 9, con theo thang chia 46 2 than gé
6 quay di mét géc gd dat o, duge xdc dinh theo cong thic quy doi
(bang 16.8).

Bang 16.8. Gid tri cua goc ga ddt a,, (goc sau)

Gac sau | Gid i goc wy hhi a6 ¢ bing | Goe sau | Gid i goe uy khi g6c p bing
o (dd) 30" 45T e a (do) 30¢ 45" 60"
7 03 931" 1347 14 [6°04 [925° 26"30°
9 102 13"y 17"34° 15 1712° 20457 28110
10 119307 14°00° 19925 19 197" 2323 RENRYA
I [2139* (5722 § 218 21 RARSAN 25"5%° 34732
12 13470 | 134 | 2302

5. Do gd gom hai niii tim.
D4 gd gém hai moi tam (hinh 16.6) ¢ k&t cau: u trude | va u sau
2 duge ga trén ban quay cua may. U trude ¢é mii tam cd dinh. con u sau

¢é mili tam di dong. D6 gd niy duoe ding d¢ mii sdc v mai nghién
dung cu hinh tru ¢6 18 tam hai dau.

Hinh 16.6. Dé gd gom hai mai tém.
1. u trude: 2. u sau.
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16.3. Quy trinh cong nghé mai sac va mai nghién dao tién

Bing 16.9 Ia quy trinh mai siic vd mai nghién kim cuong dao ticn
ngoai hop kim cimg.,

Bang 16.9. Quy trinh céng nghé mai sdc va mai nghién

kim cuong dao tién ngoai hop kim citng

Ngauyeén cong

So do gid da

Midy mai v

Ché da cat

¥
da mai V, Se LS. .
Miy 3A64M
1. Mai mat Da m: AUK -
trude dé ¢é 125x5%3; (5 ] 003
gocy ACIIB- 20 |+ :
ACIT12- 25 0.05
M5-100
Miy 3563R
: 2. Mai mal Da miay:
sau chinh va AUK - 1.5 0.02
milt sau phu 4 . 15 s +
dé ¢6 cie gic 20020 xc5; 25 | 005
o +2"vir ACTIR-
ACI1(2-
MS5-100
May
3. Mai vél 35632B
tom dé be B mai: 0.5
phoi A5NS0- 12 N
5%2.5. 1.0
ACIICI0-
MI-100
Miy 3A64M
4. Miti Di mai;
nghién phin AYK- 0.5
vill Iﬂép cla 125%5x3: 20 + 0.005
mit {trude e ACM40- 1.0
O 20¢ Yo, ACO5-B1-50
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Tiep hang 16,9

Nguiven cong

———m -

Su dd gd dit

T " TR
¢ Mdy mal va

Che do i

5. M
nghién poc
siu chinh d¢
¢O pde a va
bian Kinh r

ACOS-E1-50

d_{Lm al vV, Sy ,Sug____
- Miy 3b632B
\ Pa mai:
' ‘74—,{ [ |Auk- 3 0 0.005
- AT, X 30 + RYLSA
/ (Y . . r 200x 10x 3; 10
208 s | ACM40- *

S..- chay dao ngang tmm/hanh trinh kép)

V- van toc &t min (mm/giay Y §;- chay dao doc (m/phiit);

Bing 16.10 14 quy trinh mai sic via mai nghién kim cuong dao tién
cat duat hop kim cimg.

Bang 16.10. Quy trinh céng nghé mai sdc va mai nghién

kim cuong dao tién cdt dirt hap kim citng

Nguyén
cong

So dd g dit

My mii

Che do cit

va di min

V\!

S, S

1. Mii mal
sau chinh

Miy
363213
PDa ma:
AUK
ACI100 -
My -M5

0.01

- 19

3 0.02

2. Mai i
trude

Miy
3063218
Ba mai:
yK;

K3 940-
25CMt-
M13K

Bang
tay

Bing
Ly
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Tiép bdng 16.10

Nouyén SV Maiy mii Ché do cat
cong __‘Sd do pd dat vi dd mii Vy S, S
i o 3 4 5 6
| ] - Miy
REY K ] . (g° IE6321
nghién theo I 1o Pi mai: 0.5 | Bang
phin val i ALK a0 + tay
mép j ACOS- 1.0
~3
{_ 45081
I
My
4. Miti IE6321 :
nghén mit D mai: 0.5 Biing
sau chinh AUK 30 + lay
phan vit ACOS5- 1O
mép va bin 45051
kinh dinh
|
______ |

Ghichu: V7 R =128 ime R, =63pum.
VR R =0.63 pm: R, =3.2um
VY R=0.32mi R, =1.6pum
V- vin toe did mad (mun/giay): S;- chay dao doc (m/phtit);
5.~ chay dao ngang (mm/hanh trinh kép)

16.4. Mai siac dung cu cdt nhiéu luoi

D¢ mii dung cu cat nhiéu ludi ngudi ta thudng dung cédc loal may
may sic van ning 3A64M. 3A064A, 3641 v...v. Bang 16.11 [a cic dac tinh
cua dd mai va ch& dd mai sic dung cu nhiéu 1udi.

Bang 16.11. Pdc tinh cia dd mai va ché dé mai sdc
dung cu cat nhiéeu luogi

BKG6 =2 )
Hap \ K3 H0225 1 oM =OM2 | CM2=CT |58 |14+ 16]35 | 0.0220.05
ki BK& 25+16
i L TIHK& 4025 M2~ CMI
cung - . . N . ] .
“lriske | K [ aaite | M2+ M3 S+8(12+13]3+5[0,02+0.05
N N T P Lt . . i
PI8 | vanb | o T [KICMI=CM2|CM2+Cl | 5+8 (20425446 | 0,02:0.03
Thép e [30225
aid P9 Jva b K ICM{=CM2 |CM2:Cl [5:8|I18+20]4+6 | 0.02-0.05 !
€ 25-16 :
POKS | v Db j‘;;{‘ K [CMI+CM2|CM2+C1 [5+8 [18=20}4=6 | 0.02+0.05
! ' 5+16 -




Dung cu ciit nhiéu ludi hop kim citng duge mai sic 6ing dd mai
thong thuong hoac did mai kim cuong. Di¢u nay duge giai thih ring, sau
khi han hoac Iap ghép manh hgp kim ciéng luong du can mai di nam trong
khoding | + 2 mm. Vi viay khi mii sic mit sau cua rang dung cu cit nén
mai thd so bo bang dd4 miu théng thudng réi sau dé mai tinh hodc mai
nghién bang da mii kim cuong.

Mait trude caa rang dung cu ¢t nhidu luGi lap ghép cé thé dugc
mai bing d4 mai kim cuong ma khong cian mai so bo bang dd mai thong
thudng, bdi vi trude khi [ap ghép mit trude cta rang dung cu cat da dugc
mai so bd. Mai mat trude cla rang dung cu cat nhiéu ludi hin manh hop
kim cimg dugc thyce hi¢n bang dd4 mai thong thudng (mai tho) viv dd mai
kim cuong (mai tinh).

Do da mai kim cuong khi mai bi mon rdt nhanh cho nén két cau
cua dung cu ¢it nhiéu ludi (dao kKhoét, dao doa v...v) phai ¢é két cau dac
biét (hinh 16.7) thoa man duge cic yéu cau sau day:

V 4 R,=10 pm; R, =40pm. V7. R =125 pm: R, =6,3um.
V8:R=0,63 pm; R, =32pum  V 10: R,=0.16 pmy; R, =0.8um
V 11: R =0.08 um; R, =041m V 12: R =0,04 pm: R, =0.2um

Hinh 16.7. Dao khoét va dao doa duoc mai sdc bdng dd mai kim cuong:
a) dao khoét: b} dao doa.

1. Manh hop kim cing phdi nhé ra khoi than dao mot lugng
0.5 = 1,0 mm.

2. O cudi manh hop kim cing phai ¢6 rinh dé thost dd mai.

3. G phin con cit phai ¢6 ba géc sau: o + 4° theo mat con, o + 2°
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theo manh hop kim vi o theo phan vat mép.

4. Trén phan tru cha dao phai ¢6 hai khoc sau: a + 2" theo phin
con nguoe va a theo manh hop kim cing.

5. Khong duge dé lai vét xi han (rén bé mat manh hop kim.

6. Mai sic vad mij nghién chi dugc thuc hién trén cic bé mat lam

vi¢c cua

manh hop Kim.

Bang 16.12 1a dac tinh cua dd mai kim cuong duge chon phu
thudc vio toat dung cu cit, bé mit mai sic vi nguyén cong thuc hién.

Bang 16.12. Pdc tinh cia dd mai kim cuong dé mai sdc

va mai nghién dung cu cdt nhiéu ludgi

Dung cu cinn

Nauvén cong

iac tinh da mai

Dang i

Do hat

Chat ket

Nong dé kim

Khi mai sac va mai nghtén dung cu cat cin phai wdi dung dich
tron nguoi (bang phuong phap phun tia (ruc tiép vao ving gia cong hoic

boi bot nghién 1&én bé mat dd mai).

16.4.1. Mai sdc dao khoan ruét ga

Mai ~ic dao khoan ruot gi ¢6 thé duge thue hién trén cic mdy mai

sic van nang (trong san xudt don chiéc va hang loat nho).

Hinh 16.8 [4 so d6 mii sac dao khoan rudt ga thco bé mat con.
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] B min ) dinh cuong (%)
. ' B oA Al o ACIH6-ACITS M. K. 100
Dao khoany ;. Mas sdc mdt sau AUK ACO6- ACMA0 B 50
Mii sic matrude | AYK | ACIT6-ACTI® | MK 100
Dao khoct Mai nghién mit trude ATl ACOI6-ACMAO 5 aul
oe i AUK | ACO6-ACM20 B 50
Dao doa Mai nghidn mat truae| AT | ACIHI4-ACMI S B 100
iy Mai sic matsan | [ ACITI2-ACHG | MLK o
’ Mii nghicn mat sau ACO6-ACM14 B 50
Mii sac mat trude | A3T, | ACHITE-ACTIR M. K 100
| Mai nghién mat sau | ATL [ ACO6-ACM40 B 50
Duo I?h“)' Mai sidc mdt s el M. K 100
RO | rang teén phanry |\ g | ACTIIO-ACTIS '
qul_ng]uﬁn mat sau ACO6-ACMAO r 50
cua rang urén phaa tru
Miii sdc mdt sau el
[)'u‘n p)huy rang lan mat dau AUK ACTHI6-ACTI8 M.K _l 00
ngon N(ill._“‘r!hlc-l\ m-._u_l Nau ACOG-ACMA0 5 50
cua rang rén mit diy .
Dao phay | Manghién mat rude| UK | ACO6-ACM40 B, K 100. 50 |
mat diu Mai sdc mal sau ayg LACHILG-ACTER M. K 100
' | Mau nghién mat trudc] ACOG-ACM20| B, 6 50. 100




Dao khoan 2 duge mai bang mat dau cua dd mai 1. Trong qud trinh mai,
dao khoan 2 duoc ga trén khoi V clia d6 gd dao 3, d6 ga dao ndy thuc
hién chuyén dong quay lac lu xung quanh chét 4. Sau khi mai xong mot
ring, dao khoan quay di mot géc 180" dé mii rang thit hai. Mat sau cia
rang (tao thanh khi mai) 1 mot phan cha mat céon, con ludi cit ngang (A
duong thang cat cdc mat con mii cla ca hai rang. Chi ticu dé danh gid do
chinh xdc khi mai la goc dinh 2, géc nghiéng y cia ludi cit ngang va
gaC sau o.

Hinh 16.8. So dé mai sdc dao khoan ruét ga:
1. dd mai; 2. dao khoan; 3. dé ga dao: 4. chét.

Dé mii mat dao khoan hap kim cing va dao khoan ¢6 hinh dang
dac biét, ngudi ta ding phuong phip mii phing mat sau cla timg rang
trén mdy mai sic van nang véi sur tro gitip ctia dau mai chuyén ding. Khi
mai phang, mat sau cua rang [4 mét phdn clia mot hoac hai mat phang.
Trong (rrGng hop nay, gdc sau O Gét dicén vudng gde (phdp tuyén) doc
theo luGi cat fuon ludn ¢d gid tri ¢o dinh. Dao khoan ¢é dudng kinh
< 3 mm ducc mai thco mot mat phing. ¢on dao khoan ¢ duding kinh
> 3 mm duwroe mai theo hai mit phiing F viy R (hinh 16.9a).

Tinh goéc quay cua dau gd dao duge thue hién nha cic thang chia
do 0, 0, vit 0, (hinh 16.9b). Cic géc O, 0, va 6,, ¢o6 gid tri duong khi
quay diu gd dao theo chiéu kim déng hé d6i vai mai thang chia do.
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Hinh 16.9. So dé mai dao khoan theo cdc mét phdng:

a) dao khoan: b) déu gd dao.

Mai sic dao khoan theo cic mat sau doi hoi phai ¢6 phuong phip
diéu chinh may chinh xac. Bang 16.13 Ia cdc cong thitc gd dau mai.

Bang 16.13. Cdc céng thire tinh géc ga dau mai

Phuong dn gd
ddu mai

D¢ mai duo khoan
theo bé mat

Pé mai dao khoan
theo bé mit

0, =0

6,=0

! 120, = t20.1g¢ 120, = tge.(2ctgy - 1g0)
120, = 128 .cos0y, 120, =126 .cosBy
0“ = 0 0“ = ()
i 10, =120 120y, = g0 - 2ctgy
tee tge
l 0 1= t 0 ;=
£ cox0, B cosf,,
0,=0 0,=0
. 120, = c120 120, = ctay - 120
ALY gy — gl
120, = 1geagl (20, = (2e(2uagy — tg0)
cosfl, cos@),

Ghi chu: & = 90° - ; 2¢ - goc dinh.

Xac dinh cdc géc quay coa dau mai dugc thuc hién theo cdc thang
chia d6 6,0, ., 6,, tinh tir vi tri ban d4u cia chdng (hinh 16.9b).

Cic géc 6, 0y, , 0, c6 gid tri duong khi than ddu mai quay theo
chiéu kim déng hé. Bang 16.14 1a guy trinh cong nghé mai sic dao khoan

ruot ga hop kim cing.
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Bang 16.14. Quy trinh céng nghé mai séc
dao khoan rugt ga hop kim cing

Nguyén R, M4y mai sic Ché do cat *
___wcg(’)r?g S0 do gd dat Vb da mai V.| S 1S, | V.
[
Tl Mady mai tron
L. Mii ranh ngoai
thoit da - Pa mai: 0,01
L MnK3925- | 25 | - = 15
= 5 40CM [-M3K 0,03
{2, Mat tho Mdy mai t5dn
phan tru ‘ ngoii 2 10,02
ca minh D4 mai: 25 + = ]
hap kim FIITK3925 - 3 004
cung 40CM1-M3K
3. Mai sic
mat sau Maiy 3A64] | 12 5 (0,08
trén phin P4 mai: + + = -
tru dé ¢ AK-K3925- , 15 10 ] 0.12
goc 40CM1-M3K
a =20+3"
4. Mai tinh Mdy mai tron
phan tru ngoai 20 1 0.01
cta manh bi mai: + + + 15
hop kim ATl 25 2 002
aing ACO6-851-
100
5. Mai sac
thoé mit sau Miy 3A64M
cia ludi cit Di mai: 12 5 10,08
chinh d€ cé YK-K3925- | =+ - + -
goc 40CMI-M3K | 15 10 | 0,12
o, =2413"
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Tiép bdng 16.14

Neuyen So do gé dat May mai sac Ché do cat *
cong v did mai V, S, S, v, |
6. Maij sic
thé mat sau
coa ludi cit
chinh dé )
c6 gée M:))’é3f*:§f1.)1 12 5 0,08
a =163 e e
va tao phdn -K3925- 15 10 | 0.12
vat mép 40CM1-M3K
bing 1/2
chiéu day
manh hop
kim ciing
Miy 3A64M
) D4 mai: 18 1 |0,03
7. Mai sic AYK- - = - -
mat truce ACMIO- | 20 | 2 | 005
[2MU-MS-
100
8. Mai sic
tinhma
Ql:u :3:[ M4y 3A64M
1uGi cit Ba mai: 18 110,03
chinh dé c6 AYK - =z .
gée ACITIO - 20 2 10,05
a=16£3" 12MHN-M5-
va tao phdn (00
vt mép
bang 1/2
chiéu day
manh hop
kim cing

Ghi chid: V 7: R =1,25 pm; R, =6,3um.
Vv 8: R,;=0,63 um; R, =3,2pm
V 9: R,=0.32 um; R, =(,8um

* V- van t6c dd mai (mm/gidy): S,- chay dao doc (m/phat);

S.g- chay dao ngang {mm/hanh trinh kép);
V.- van toc quay ciia chi ti€t (m/phat).
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16.4.2. Mai sdc dao doa

Dao doa bing thép dung cu dugc mai sic san khi nhiét luyén. Véi
hai 16 tam & hai diu c6 thé ti€n hanh mai sac mat trudce clia rang dao doa,
mat sau cla cdc rang cit vi cdc rang hiéu chinh. Bang 16.15 12 quy trinh
cong nghé mai sac va mai nghién dao doa mdy hgp kim cing, con biang
16.16 1a quy trinh cong nghé mai sac lai (sau thdi gian lam viéc dao bj
mon cdn mai sac lai).

Bang 16.15. Quy trinh céng nghé mai sdc

va mai nghién dao doa hgp kim cing

Nguyén c s May mai sdc v Ché do cit *
cong S0 d6 pd dat dd mai v, [ S, ]S, [ V.
Midy mai tron
1. Mai tho Lol ngoai
phin hiéu " Di mai; 2 0,02
chinh AVZ MMK3925- | 25 | + | += | 15
Qg} 40CM1-M3K 3 004
2. Mai sac
thd mat J° Miy 3A64M 5 10,08
trude b4 mai: 15 + = -
YK-K3925- 10 | 0,12
gl 40CM1-M3K
. G,
3. Mai sac 1 5 0,08
thd mat sau N L5 + + -
cua phin Miy 3A64M 0 |02
rang hiéu ) 5‘ D4 mai:
chinh dé YK-K39235-
120 thanh 40CM1I-M3K
ludil/2 25
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Tiép bdng 16.15

mguyén So dd s dat May mai sic va F _ Ch& 3o cat
cong ga dd da mii vo s, s, v,
5 0.08
4. Mai sic 13 - N .
tho mit sau 10 | 0.12
O phin vit . !
mép dan : |
hudng i i
259 ( !
-~ '
N Mdy 3A64M :
- Da mai: !
¢ MMK-K39235- '
40CM1-M3K
5. Mai séc
thd mat sau S 0.08
& phan ¢on 15 - ¥
cat 10 | 012
259
Miy mai won
6. Mai tinh ngoii 20 ( 0,01
phin rang D4 mai; + S + 15
hiéu chinh 25 2 1002
ACI16-851-100
7. Mai Maiy mii tron 20 ] 0.01
phén con ngoij + + + 15
ngugc trén Dd mai: 25 2 1002
phan ring ATIT
hi¢u chinh ACO6-851-100
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Tiép bang 16.15

’—-N A ) -.'. N e ST XA ae ¥
guyén s oo - Méy mai sic va Ché d¢ cat j
cong St do ga dax di mai v, 1S T 5. ] Va |
A
8. Mii sic 18 | 0.03
tinh mat - = + -
trudce 20 2 0,08
|
My 3A64M
b mai:
9. Mii sac AYK 18 ] 0.03
tinh mat | ACTIO - - s
< & phi (OMU-100 | 20 | 2 1005
rang hicu
chinh
| —
N
/,“;f;?\:\
i f\\‘_\
10. Mai sic ‘ i&\/ | I8 | 1003
mat sau & Rode . 5 - _
phén vit - 20 1 2 005
mép dan VTN A :,‘
hudng * :\\ 7
/i;\: .
\
)
11, Mai sic K Wl\ Miy 3A64M
tinh mat ) 2 P4 mai; 18 ] 0.03
sau & phan ' AUK - - - -
con cat i1 s ATTIO-12MU- 1T 20 2 1005
- 100
‘-"IN%Q _;'_;‘1
:!;"1_ [ ;J'
;‘: L’
A
e S U S
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Tiép bang 16.15

Nguyén s Miy mai sac va Ché do cit * |
cong 5046 gd dat it Vo | S0 [ Sy [ Vo
2. Mai Miy3A64M
nghién mat . ) bd mai: 25 0.5 |0.005
trde | Xem s d6 0 nguyén céng 8 AUK - - x -
ACO4-5B1-50 | 3¢ | 1 |001
13. Mai o May 3A64M _

S0 ) Xem sd d6 6 nguyén cdng Pa mai: 28 0.5 |0.005
nghién mat 1 ) ) ] )
sau ¢ phan AAK - N p
con ca ACO4-5B1-50 | 3¢ | | 001
{4, Mai
nghién ludi Miy tien
cit trén 0.3 23
phin rang Bot ki cuong: = - +
hiéu chinh ATI28-ATI14 0.8 25
Ghichi: V7: R, = 1.25 um; R, = 6,3um.

V8 R,=063 um: R, =32um

VOo:R =032 pum; R, = 1.6um

* V- van 16¢ dd mai (mm/giay): Sy- chay dao doc (m/phiit):
S,- chay dso ngang (mm/hanh trinh kép):
V- van toc¢ quay cua chi tiét (m/phuit).
Bang 16.16. Quy trinh céng nghé ndi sdc
lai dao doa thép gio
5 N o AN Ry ¥
Nguyén cong So d6 gd dat Mjﬂyd?‘:];?c v, Ché (é:) S 5.
1. Mai V1
nghién mit Mdy 3A64M 30 0,01 0.5
trude dé tao
g6c can thiét
2. Mii sic
mil sdu cla
rixf\g & phin 25
ok Mdy 3A64M = 0,02 0.7
¢on cat cho
dén khi hét 30
vét mon
3. Mai

nghién mat Miy 3A64M 30 0.01 0,5

sau O phin

cdn cit dé

tao goc cdn

thiét
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Tiép bing 16.16

Ghi chd: V 7: R, = 1.25 um; R, = 6.3um.
V10: R,=0.16 um; R, =0.81um
V- van t6c da mai (mmy/giay); S;- chay dao doc (mm/phuit);
S,,- chay dao ngang (mm/phiit);

16.4.3. Mai dao phay mdt ddu va dao phay ngén

Vé nguyén tic, mai sic va mai nghién dao phay mat ddu ring
chap duogc tién hanh theo hai budc:

- Budc thit nhat: mai sdc so bo timg ludi dao trude khi 1ap ghép.

- Budc thit hai: mai sic tinh cdc ludi rang sau khi lip ghép.

Mai sic va mai nghién dao phay mit dau lap ghép duge tién hanh
trén may mai sic van nang trong dd g chuyén ding (hinh 16.5a).

Mai sdc lai (sau khi dao bi mon) dugc thuc hién & dao di lip
ghép. Bang 16.17 14 quy trinh cong nghé mai sic va mai nghién dao phay

mit ddu rang chap.

Dao phay ngén
rainh xodn hop kim
cing dugc mai sic va
mai nghién trén mdy
3A 645 bang da mai
loai A3T védi goc
nghiéng 15°.

Khi gi dao
phay cdn chd y sao cho
vét ti€p xic gilra Idp
kim cuong cua di mai
va bé mat dugc mai sic
khong thee mg. phang
ma theo dudng thing
(ti€p xic dudng). Diéu
nay c6 thé dat duoc
bing cdch xdc dinh géc
trién khai o, cba diu
mai va bang khoang
cach tam H cua dd mai
va dao phay (hinh
16.10).

P’fi\\\x
o~

~

T Dudng
farm dao 1
ST

Hinh 16.10.
Xdc dinh géc trién khai t6i uu cia dd mai.

w
®
9,
w @
£
<
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Bang 16.17 la cdc thong s¢ diéu chini mady mai sac 3A64M dé
mai sac va mai nghién mat trudc ia dao phay ngén ranh xoén.

Bang 16.17. Cdc théng s6 didu chinh
mdy mai sdc 3A64M (hinh 16.10)

a R, [ R_| h o | vy [ w | o | H
(d%) mm bo L. mmo
15 42 35 TS| se2
20 a6 70 | 42%50° | 622 |

30 | L 60 1 39" | 6.1
(5 S s 0 75 o3t 50T ]

] i 46 ) 44°15° 1 59,

20 50 s —ﬁ__ 70 [52°50° | 618
_ 30 > 60 4571 668 |

1 40 35 s 70| 28740" | 0.7
15 38 45 | 75 | 360 | 597 |
40 6.5 0 60 ] 38715 [ 695
o - géc nghiéng cua ldp kim cuwong. j

Bang 16.18 la quy trinh cong nghé mai sdc va mai ngién dao phay

mat dau hop

kim cimng.

Bang 16.18. Quy trinh céng nghé mai sdc
va mai nghién dao phay mat dau hgp kim cing

(

phan vit mép
dé ¢6 gbe o
va géc ¢,

V 8:R,=0,63 um; R, =3.2um.
¥V 9: R =0,32 pm: R, =1 .6jm

| Nguyén cong Sa do ga dat M‘;;)d?«:;];?c VdChe g:‘) cél -
I. Mai sae
mit sau dé cé
gdc o vh géc
© Midy mai
3JA64M
2. Mai »ac Pa mai: (6
mat sau phy AYK + [002]10
d€ ¢6 goe a, 150x10x3x 18
va @, x32ACI2M -
t00
3. Mai sic
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Tiep bang 16-18

Nguyén cong

So dé gi dit

' 4. Mat sghién
mait sau dé
cd gbe a va

S. Mai nghién
. mat sau phu
| dé¢ ¢6 goce a,

va gL @,

6. Mai nghién
{ phan vit mép
dé co péc a,

va géc o,

V 9: R,=0.32 pm; R, = .61am

Mdéy mai sic '<__‘r_% ds cat
o V.o dd mai Y J 5, S,

M. mad

3- Y ‘4'\41

i .

AYY 25 10.005,
181> 3x = = VS ()
32 VTeY 30 | 0.01

Lo

1

I
S

:Ghi chd: V- van toc dd mai (m/ay); S;- chiay ddo doc (mndpiat;
8.~ chay dao ngang (mm/hanh trinh kép):

Bang 16.19 1 quy trinh mai sac vd mai aghién dao -ty pprm
ranh xoan bang da mati kim cuong rhan tao.

Bang 16.19. Quy trinh céng nghé mai sdc va mai ngh’'s» duo
phay ngon ranh xoan bang dd mai kim cuong nhan ! ;o

Nguyén i o o May mai sicva | - Chids catt _: ]
cong 56:do gd dat dd mai Vo1 oS [ s,
h T
. Tdy Miy 3A64M "
sach xi Pima IT | 7
han o mit 34O0CMI-CM? < '!
tru va mit '
diu
'2. Mai lMay"BEl ? 1.0 0.02
rang theo P4 mai: K325~ 15 N N
dupng 40-CMIK 2.0 0.03
kinh
3. Mai :  Miy3si2 0.05
- Pd may: K325- 2 )
rang theo 10-CM3K ) -
Mat ddu 0,01
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Tiép bang 16.19

BN 7 7
Nguyén S o< s Mdy mai sdc va Ché do6 car*
cong 5046 gé dat dd mai V, S, S,
4. Mai Midy3EB12
duoi dao P4 mai: 25 0?5 0'92
3525CMI- - B B
CM2K 1,0 0,03
%Eﬂ@ Miy3asam | 16 | 15 | ool
. ; 2 ay 3A -~ s
ms,‘_l'[ f(‘:“r‘;c TheoB  Af Theoa 7" | Da mai: AT- + . -
L g7 125%3x1.5 20 | 25 | 002
cta rang 3 \'\ )
AL, - o ACMOMI-100
e ey,
« 2=l
S
Miy3B12
.. Dci mai: ATllI- l 0'005
6. Mai 250% 15%5 20 . .
tinh rang ' '
theo ACTIS- 15 0,01
dudong ACII2M1-100
kinh
. Miy3B12
7. M
tinh r:i: Da mai: ATIB 0.003
£ 20 .
theo mit 250x10x3 0 (.)Oﬁ
dau ACTIS-
ACI2MI1-100
Vs
8. Mai sac Miy 3A64M
ﬂ
mar sau Bd mai: A3T- 20 I_ Of)l
cla rang 125%5%3 2‘5 0.02
ACIT12M¥U- 100 ' ’
9. Mij Miy 3A64M
nghién Dd mai: AGK- | 5 .
mait sau 125x5x3 < 0,005
cud rang ACM40-
ACM28E-150
10. Mai Miy 3A64M 0.5
mit trudc Did mai: A1T- 20 N 0.0l
cha rang g 100x2x2 0'7 ,
mét diu AC05-ACO6B- ’
150
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Tiép bang 16.19

[ Nguyen cong So dé od da May mii sic va Ché do cat*
0 ga dat [
dd mai \ S, S
L1, Maj sac
mat sau cua 1.5 0,02
rang ¢ mat Midy 3A64M 20 + +
ddu dao e bid mai: AYK- 2.0 0.03
12. Mai 125x5%3
nghién miit ACT18- 0,5
sal cud l'fl]'lg ACTTII2MS-100 20 = 0,0'
d mat ddu 1.0
dao
Miy 3A64M .
Di mai: 1.0
. ' 20 + 0,01
13\. Mii siac AUK-125%x5x%3 15
phin vt mép ACO5- "
cha rang ACO6B-150

S,

d

S

e

* V- vin 8¢ da mai, m/gidy.
- chay dao doc, m/phat.
- chay dao ngang, mm/hanh trinh kép.

16.5. Mai nghien dung cu cat

Hién nay c6 cac phuong phdp mai nghién dung cu cat sau day:

- Mai nghién bing dd mai.

- Mii nghién bang da mai kim cuong.
- Mii nghién dién - héa - co khi.

16.5.1. Mai nghién bang da mai va dd mai kim cuong

Trong thuc t& san xudt ngudi ta su dung rong rai cic phuong phép
mai nghién dung cu cit bang da mai hoac dd mai kim cuong, thoi dd mai
va dai mai. Hinh 16.11a 13 so 46 g4 dat dung cu cat khi mai nghién gang
bang bot nghién, con hinh 16.11b 1a so d6 mai nghién bing dd mai.

Hinh 16.11. Cdc so d6 mai nghién dung cu cdt.
a) mai nghién béing dia nghién gang; b) mai nghién béng dd mai.
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Mai nghi®n dung cu cdi dugc thuc hién theo 1udi ca. hep c6 bé

'“\?‘ni‘j .2, - 3

mm.

Bang 16.2C 14 dac tinh cia vat liéu hat mai, dd mai v dia n hién
ditge aung dé€ mai nghién dung cu cat.

5o Mady mai nghién.

Mady vA dé ga de mai nghién dung cu cit cling tuong tu nhur mdy
< d6 gd dé mai sic. Tuy nhi¢n, co ét 56 mdy chuyén ding dé mai
neinén nha: 381 M, Md81 (3674) va C - 194. May 3518M dudc diing dé
i nghién cdce loai dao doa teu va dao doa coi.. Mdy C - 194 duge ding
d¢ mai va mai nghién cic loai dung cu cit ¢6 kich thude nho.

Bang 16.20. P:ic tinh cia vdt liéu hat mai, dda mai va dia

nghién dé mai nghién dung cu cdt

Do vavat
Icu dore cu
car

Puny cy cit
LT WD
b thép
dung cu

Pap cucat
Pt e

L herp
Thive oo v
Lo Kime

[

Dunyg cu eat
'nhicu tuat
| bang thép
aung cu

[
I
, Dupg cu citt
! nhiéu ludi
bang hop

B Vil fien hat ﬁu\_i | bia nghién Di mat
Then,, | iy gy | Hiny | e ChiCy “Hinh  Puons |
w1 h | dang kinh cao Pac tinh | ding - kinh
TR (mmy) (mm) : b (mm)
| 125 |
Korun:| 3-MI . - K3-KY (6-3); | 1IIT; |
=300 =30 \ - !
cachu | 5-M1 | T 20R00)BF e mps k| 7
bo : | ACK-AC3-100- '
.t 0 . .
o — =. - e
Kim 1 M4-MI { i ; l
cuong:, ( M7 . 1 K3(6-3); 25
cachbit M1 |250=300] 25+3¢ 1+ M2 e = |
bo; ! : ACR-ACM- -{ yg | 150
cachit | 6-MZK A6-100-0
sihi¢ | ; ! !
0 I SR R ... |
. ; . LR | UK. 50 i
Korunit o vy | ke §sostso | sers | KIRIG3 RS0
cuchit |77 T C1-CM2-b | WL -
lic 13+M7 | ACS-AC3- 1 T ysp
! | 100-0 | ;:
T | ! ] a i
Kim [M3-M1} (. , e K3(6-5), ' UK; S0
cuong; I;\, 504150 | 5215 | CM2EB ; | oL
i cachit | 6-M7 ! AC6-ACM-10- 150 ‘
bo: ‘ : 50-0 !

ikim cung

Gia cong trén may C - 194 dugc thye Ei2n bang hai d4 mai dang
dia, ¢4 mii bén trdi ding dé mai, con d4 mai hén phai ding dé mai
nghién. Mdy nay c6 hai dé gd. ot dé mii nghién dao tién v =0t dé mai
nghién dao phay va dung cu cas - 5 dudi try.

Cic may van nang duge ding dé mai rphién cdc loai dung cu cat
¢é nhiéu ludi.
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2. Chi tiéu cong nghy va cheé do car

Bang 16.21 1a cdc chi Jéu cong nghé cua cac phuong phup ma:
nghién dung cu cat, cdn bang 16..2 1a ch& d6 cit khi mai nghién,

Bang 16.21. Chi tiéu cong nghé cua cac phising phip
mai nghién dung cu cdt

Vit [i¢u vt o % Luong hoe ! L0 mon cua vt wéu | Capdo oing
dung cy mai Vit ]!eu_ldl_mg < kim loai hat *nai so vdi luong bé mat me
nghién ca (mm?/phat) ¢ béc kim loai (1) nghién
. — I — S R
. Thép dung cu 8§10 = 3-5 9 - g
Botmai | Hop kim cing 10+ 15 150 3
Thép dung cu 50 + 80 150 10
PR Hop kim cing 50 + 60 200 8 .
bamar 4y o0 kim gom 1525 250 ) !
|
!
Dé mai kim ’ 5’
cuong khong ) ) . . !
c6 dung dich 15+ 20 S+ 10mgy 10+ ! |
tron ngudi
Pa mai kim Hdp kim Clth
cuong ¢d ¢é ) ) )
dung dich tron 40 + 60 5+ 10 mg/g H
ngudi
Bot mas kim .
cuang } ) 1014
Bang 16.22. Ché'dé mai nghién dung cu cdt
Vat lieu vadung cy | Tac d6 mai | Chay dao doc Chay dao ngang Ap huc
mai nghién (m/giay) (m/phat) (mmy/banh trinh kép)| (kG/cm?)
Bot mai 1.5+25 Pén 0.5 - 0,2+03
P4 mai:
Cé dung dich tron
nguoi 25 + 30 0,5+ 1.0 bén 0,61 -
Khong ¢6 dung dich
tron ngudi 30+ 35 1.0+ 1,5 0,02 - 0,03 -
P4 mai kim cuong 30+ 35 03+07 0,01 + 0,005 -
B6t mai kim cuong 1,5+25 (020 - 075+ 10
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3. Dung dich tron nguoi

Dung dich tron ngu6i diing dé giam do mon cla d4, tang d6 béng
bé mat va tang nang sudt gia cong.

4. Do ga méi nghién dung cu cat

Hinh 16.12 12 d6 gd mai nghién dao tién trén may 3818M.

Hinh 16.12. D5 gd mai nghién dao tién trén mdy 3818M.
1. ban quay; 2. d€ gd; 3. dai gd dao;
4. dia nghién; 5. than gd; 6. 16 xo; 7. dai &¢.

Pé& ga 2 dugce kep chat trén ban quay | cua mdy. Dao tién duogc
kep chat trén dai gd dao 3 va nghiéng mot géc tuong déi so vdi dia
nghién 4. Géc nghiéng ga dao dugc thuc hién bing cich xoay dai g dao
trong mat phing nim ngang va xoay nghiéng ban mdy. Pai 6c 7 va 16 xo
6 c6 tac dung dé€ diéu chinh va 4n cho dao ty sit vao dia nghién 4. Dich
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chuyén tinh tién di lai cia than ga 5 duoc thuc hién bang tay hodc thong
qua co cau co khi.

Qud trinh mai nghién dao tién bing bot nghién dugc tién hanh
nhu sau: trude tién mai nghién mat sau di sau d6 mai nghién mat trude
va dinh dao. Trude khi mai nghién, bé mit dia nghién 4 duoc boi mot 16p
diu hoa, ding tay trai xoay dia nghién r6i ding tay phai bop ong bot
nghién dé cho bot nghién dinh vio dia nghién (dia nghién bang gang cé
duong kinh 70 + 100 mm).

Trude khi mai nghién, ban may phai dugc diéu chinh sao cho ludi
cit cia dao nim & chinh tam & dia nghién hoac cao hon mot chat. Khi
mai nghién bidn kinh cda mii dao chiéu quay ctia dia nghién phai nguogc
chiéu vdi chiéu quay cila dd mai sic, ¢6 nghia Ia theo chiéu tir than dao
dén dinh dao.

D¢ ning cao nang sudt khi mai nghién va dé cho dia nghién mon
déu thi dao trong qud trinh mai phai luén luén dich chuyén theo phuong
hudng kinh.

Khi mai nghién bing d4d mai hat nho thi dao duge gé c6 dinh trén
16 quay cla may mai sic van niang.

Mai nghién dao hop kim cimg duge thuc hién bing da mai kim
cuong v4i do hat tity thudc vao do bong bé mat can dat.

Céc loai dao doa hop kim cimg dudc mai nghién trén mdy mai sic
van nang nh& dé g4 chuyén ding dé tr dong c4p bot nghién (hinh 16.13).
Trén than 1 clia d6 g c6 lap truc chinh 2, trén truc chinh 2 ¢6 1ap dia cap
bot nghién 5. Trong qud trinh 1am viéc, 10 xo 3 ludn ludn kéo dia S dé né
ty sat vao dia nghién 7. Ap luc clia 1 xo < 3kG, vira dd dé cho dia nghién
7 1am quay dia cdp bot nghién 5. Téc do quay cla dia c&p bot nghién 5
khong duoc vuot qué 1,5 + 2 m/gidy.

Bén trong dia 5 c6 budng 6 dé chita bot nghién, con & mit dau cua
dia 5 ngudi ta khoan 16 4 d€ khi dia 5 quay, bot nghién dugc phun vao
viing gia cong trén bé mat caa dia nghién 7. Nhu vay, qua trinh cdp bot
vao viing gia céng duge tu dong hda hoan toan.

Can hru y, khi mai nghién dao doa hop kim cing pnai gi dao
(chéng tam hai ddu) sao cho mait trudc can nghién cia dao dugc ty sat vio
mat ddu cia dia nghién. Thoi gian mai nghién mot dao doa 6 ludi véi
dudng kinh 25 + 30 mm khoédng 6 phit.
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Hinh 16.13. D6 gd cdp bét nghién tu déng.
1. than gd; 2. truc chinh; 3. 16 xo; 4. 15 phun bét nghién;
5. dia cap bot nghién;6. budng chua bot nghién; 7. dia nghién.,

16.5.2. Mai nghién bang dién — héa — co khi

Pé mai nghién dung cu cat hgp kim cing bing phuong phdp
dién - héa - co khi ngudi ta ding céc ioai dd mai dan dién va dung cu kim
cuong dan dién.

1. Mai nghién bang dd mai dan dién

Dung cu cit va dd mai din dién dugc néi vao nguén dién xoay
chiéu (hinh 16.14a) thong qua moét bién trd diéu chinh. Hat mai 1 tao ra
khe hd& giita chat két dinh din dién 2 vi dung cu cit 3. Khe hd nay luén
luon duge cdp chit dién phan nho mét mdy bom chuyén dung. Khi ¢é
dong dién di qua, anot (dung cu cit) bi an mon, nhitng hat hgp kim bi dn
mon 4 dugc ddy ra ngoai ving gia cong nhd nhiing hat mai 1 cia di mai
din dién quay.Do bé mit cha dung cat duge mai mon bing phuong phip
dién — héa cho nén tudi bén cha d4 mai ting 1&én nhiéu 14n. Nang suit va
chat lugng bé mat mai nghién phu thuéc vao dong dién. Mai nghién tinh
¢6 thé dat d¢ bong cip 10 + 12 khi dién th€ vao khoang 10 + 15 V. So 46
mai nghién bing d4 mai din dien dugc thé hién trén hinh 16.14b,

D4 mai din dién 1 dugc ndi v6i cy am cia dong dign xoay chiéu
nhd cong tic 2. Dung cy cit 3 thong qua bién trd 4 (d€ diéu chinh cudng
d6 dong dién) dugc néi v6i cuc duong clia dong dién xoay chiéu. Ving
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gia cong (gida d4 mai | va dung cu cit 3) duge cung cip chat dién phan.
P4 mai dan dién 1 quay vdi t6c do 20 + 30 m/giay, con dung cu cit 3
thuc hién chuyén dong tinh tién di lai.

+

Hinh 16.14. So dé mai nghién bing dd mai dén dien.
a) 1. hat mai; 2. chadt két dinh; 3. dung cu cdt; 4. hat hop kim bj dn mon;
b) 1. dd mai; 2. cong tdc; 3. dung cu cét; 4. bién tré.

Trude khi mai nghién bing dd mai din dién, tdt ca dung cu cit
duoc mii hoac mai sac dat kich thuéc dé lai lwomg du 0,05 < 0,7 mm
theo duong kinh. Do bong bé mit can dat cap 7 va sai s6 hinh ddng hinh
hoc < 0,01 mm.

Mai nghién dung cu cat bang d4 mai din dién dugc chia ra hai
budc: mai tho va mai tinh. Mai thd duge thuc hién véi hiéu dién thé
25 + 27 von va cuong do dong dién 20 < 30 ampe, con mai tinh dugc thuc
hién véi hiéu dién thé 10 + 15 von va cudng d6 dong dién 10 + 15 ampe.
Sau khi mai tinh cdn ngit dong dién dé cho mdy l1am viéc vai giay nhim
muc dich loai bo hét hat hop kim cla dung cu cét cé nhiém anét (cuc
duong).

Chat dién moi dé mai nghién trong trudng hop niy 1a dung dich
nudc cat - bo. Khi mai nghién, nude béc hoi, lam cho nong do cia dung
dich tang 1én, do d6 thinh thoang phai bé sung nuéc (d€ néng do cla
dung dich tr& lai binh thuong).

2. Mai nghién bdang dung cu kim cuong ddn dién

Theo phuong phip nay thi dung cu mai nghién 1a moét dia kim
loai, trén d6 c6 gin nhimg hat mai kim cuong, nhimg hat mai kim cuong
nay nho ra khoi bé mat dia kim loai mét luong 0,025 + 0,03 mm
(hinh 16.15).
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Hinh 16.15. So dé mai nghién dung cu kim cuong dén dién.
1. dia kim loqi; 2. hat méi kim cuong;
3. chat dién méi; 4. phoi cdt: 5. dung cu cdt

Cac hat mai kim cuong 2 duge gin 1én dia kim loai 1, dia kim loai
nay dugc ndi vai cuc am cha dong dién xoay chiéu. Khi gia cong do su co
sdt cla cdc hat mai kim cuong 2 va chét dién moéi 3 véi bé mat dung cu .
ma phoi cit 4 dugc bdc ra.

Thanh phin clia nudc dién moéi 1a nudc va nitrit natri. Nang suat
va (udi bén cua dia nghién phu thudc vio ham lugng kim cuong cha hat
mai. Hat mai ¢6 ham lugng 100% la kim cuong dat nang sudt cét cao
nhat. Khi ham lugng kim cuong 1a 25% thi nang suit cit giam 1,5 lan va
d6 mon cua dia nghién tang 1én 2 lan.

Do bong bé mat sau khi mai nghién c6 thé dat cap 10 + 1. Mai
nghién bing phuong phdp trén day duge thuc hién trén cdc mdy mai sic
hodc mai nghién chuyén diing, vi du nhu may MA3683 cia Nga.

16.6. Kiém tra dung cu cit

Dé nang cao nang suat va chat lugng gia cong trong ché tao mdy
phai c6 dung cu cat tot ma dung cu cat tot chi ¢d duge khi cdc thong o
cha ching duge xac dinh chinh xdc bing cac dung cu do chuyén diing.

Dung cu do dugc phét trién theo nhitng hudng sau day:

- Ché tao dung cu do tich cyc (kiém tra kich thudc trong qua trinh
gia cong).’

- Nang cao do chinh x4c, d6 6n dinh va do chéng mon cia dung
cu do.

- Ch€ tao cédc dung cu do dé ki€m tra cdc chi tiét ¢6 hinh dang
phuc tap va duong kinh nho.
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- M& rong pham vi iing dung cba dung cu do bang cich trang bi
thém cdc do ga chuyén dung.

Bang 16.23 1a cic dung cu dé kiém tra kich thudc cla dung cu cit.

Biang 16. 24 1a dung cu do géc cha cic loai duhg cu cit.

Bang 16.23. Dung cu do dé kiém tra

kich thude clia dung cu cdt

Dung cu do

Kich thuoe can kidm tra

|

Thang chia

Thude do phang Kiém tra do phang ciia bé mat dung cu 0. mm
Thudc la Kiém tra chiéu dai 0.5 mm
Thude cap Kich thude tiét dien vudng. chiéu dii, chiéu sau] 0,1 = 0.02 mm
Kinh lip Bé rong phan vir mép 0.01 mm

Lfanme

Chiéu dai va 1i¢t dién ngang

0.01+ 0,002 mm

Panme do kich

| trang bi dong ho so

thude trong Kich thudc 16 va rinh 0.01 min |
Thudc cap dong hé | Chiéu di va tigt dién ngang 0,01 mm
Déag hé so Sai léch lflch thudce va hinh ddng cua chr tiét va 0.01 mm
dung cu cat
Thudc do trong ¢6 Puding kinh 16 > 20 mm 0,005 mm

]

Calip gigi han

Kich thude ngoai va kich thudce trong

Co cdu di€u chinh
dé kiém tra tich cuc

Kich thude ngoat va kich thude trong

0,01 +0,005 mm

Bang 16.24. Dung cu do goc ciia dung cu cdt

dao phay hét lung

Ding cu do Kich thiese can ki tra Thung chia ]
Dudng do Goc, bdn kinh, bé rong, chidu cao (”: 0,1 + 0,01 mm
0 o
Dudng do t6 hop Céac g6e g dinh duo khoan : hfxqc theo dnh
sing lot qua
Dudmg hinh chép ﬁ}Lo[c sau ca dung cu cat va cdc goc cua chi 1o
Thudée do goc Gée trude cia dung cu cal 1°
Df’"% h6 ~o vit cic Do ddo cua dung cu ¢ét va clia chi tiét 0,01 mm
dé ga
Dung cu do ¢6 Gac siu va goc trude cua dung cu cat nhidu . ,
ung ci coco > 30" + 40
lrang bi dong ho so | ludi
Dung cu kicm tra Do dong déu cha bude vong cla dao phay Gl
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Tiép bing 16.24

dao doa

mm

Dung cu do Kich thude cdn kiém tra Thang chia
Dung cu ki€m tra Gée trude cia duo chudt tron va dao chust 20"
dao chuot phiang
Dung cukiem tra | o0 oo e trude cia d it nhié
dung cu cat nhiéu h:-a‘ s g6c¢ trude cua dung cu cat nhiéu \
i : '
Dung cu kiém tra . . . L o .
dao phay lan rang Gdc wrude, goc nghiéng cia rinh xoan vit 30
Dung cu kiém tra Géc nghlé}l@ cua ]u,(n cgt ngang (cua d\ao

: ' khoan). cic g6c khdc cta dao khoan va dao
dao khoan ] -
khoét
Dung cu kiém tra Gdc trude cba ban ren ¢é duang kinh (0
ban ren 3+52mm
Dung cu kiém trz . N o \
Ang c Cic thong 80 cua ren 30
ren
Dung cu ki¢m tra e . , . P .
j ‘ . Préophin cua dao, sai $6 ciia bude xoan vit 30, 0,01 mm
dao phay truc vil
Dung cu kiém tra Goc sau cua duao doa ¢6 dudng kinh 4 + 40 10"

Kinh hién vi

Cic géc cna dao tién, dao khoan, dao khoét,

dao doa va dao phay

Dung cu cat sau khi mai sic v mai nghién can dudc kiém tra theo
cac thong s6 sau day: kich thudc, céc thong s6 hinh hoc, do nhim bé mat.
Kich thuéc va cic thong s hinh hoc durge kiém tra bang céc dung cu do
van nang (xem bang 16.23 va bing 16.24).

Cic hinh 16.16, 16.17, 16.18 va 16.19 la cic loal thudc do géc va
céc loai dudng do dugc dung dé xac dinh (kiém tra) cdc thong s6 hinh
hoc cla dao tién va dao khoan.

Hinh 16.20 12 loai thudc do géc ¢ thé kiém tra dugc cic thong s6
hinh hoc clia dung cit mét ludi va nhiéu ludi.

Ngoai kich thudc va théng s6 hinh hoc, dung cu cat con duge
kiém tra theo céc thong s6 cta d6 nham bé miat nhu: R, (sai léch prophin
trung binh cong), R, (chiéu cao nhap nho), S (budc nhap nhé theo dinh),

S,, (budc nhap nho theo dudng trung binh), R,

. (Chiéu cao nhép nho cuc

dai) va t, (dudng cong cua phan vat lieu duge gidi han bdi prophin bé
mat). Cic thong s& nay dugc kiém tra bang céc loai may do prophin.
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Hinh 16.16. Thudc do goc dé ban.
a) do géc sau a; b} do géc trudce y, c) do géc nghiéng cila ludi cdt A

Lo

Q22 2727777777 | n
e vy

a) 6) c)

Hinh 16.17. Dudng do géc c6 tru gd dé kiém tra
cdc théng sé hinh hoc cla dao tién.
a) do gdc sau o; b) do géc trudc y, ¢) do géc nghiéng cuia ludi cét 4.

Hinh 16.18. Cdc logi dudng do géc dé kiém tra dao khoan khi mdi sdc.
a) géc¢ & dinh dao va géc thir hai khi mai sdc;
b) géc & dinh dao; ¢) géc nghiéng cua luoi cdt ngang.
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Hinh 16.19. Cdc loqi thudc do goc .
a} thudc do géc van nang: b) thudc do géc don gidn.

(

Hinh 16.20. Cdc so d6 kiém tra béng thudce do goc
a) kiém tra goc trudc y ctia dao tién;
b) kieém tra géc sau a clla dao nhidu luéi;
¢c) khiém tra géc trude y clia dao nhiéu luédi.
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PHAN V
DUNG CU CAT TO HOP
Mot rong nhitng phuong phdp gia cong ¢ nang sudt va chat
luong cao 1a phuong phidp gia cong két hgp qud trinh cat got véi qué trinh
bién dang déo I6p kim loai bé mat. Phuong phdp gia cong nay duock thuc

hién nhd cdc dung cu cart 18 hop (cat phoi va 1am bién dang 16p kim loai
bé miit).

CHUONG 17. DUNG CU CAT TO HOP
PE GIA CONG MAT TRU NGOAI

17.1. Dung cu cit td hop don gian

Hinh 17.1 12 két cau cua dung cu ¢t t6 hgp tic dong cling phia.

a) YT T
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Hinh 17.1. Dung cu cdt té hop tdc dong cung phia.
a) ludi cdt va chi tiét bién dang duogc néi cing véi nhau.
1. mui kim cuong: 2. dai 6¢; 3. dng rren; 4. dao cdt; 5. than gd.
b) chi tiét bién dang duoc néi ghép dan héi.
1. vit kep; 2.dDao cdt; 3. mii kim cuong; 4. than ga:
5. 1o xo; 6. vit diéu chinh,
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K&t cdu cita dung cu cit t6 hop trén hinh 17.1a gém: dao cit 4
duoc ga va kep chat trong than gd S, 6ng ren 3 vdi mii kim cuong | duge
lap trong dai 6¢ 2 cha than gd 5. Dai 6¢ 2 ¢6 tdc dung xac dinh chinh xdc
vi tri ctia mai kim cuong 1. Trong qud trinh gia cong mat tru ngoai, dao
cit 4 thyc hién viéc cit phoi con mii kim cuong 1 1am bién dang déo 1ap
kim loai bé mat, nh&r d6 ma chdt lugng bé mat gia cong dugc nang cao.

Ké&t cau ciia dung cu cit t6 hop trén hinh 17.1b gdm: dao cit 2
duge gd trong than gd 4 va dugc kep chat bang céc vit kep 1. Miii kim
cuong 3 cung dudc g4 trong than ga 4 nhimg nho ¢6 16 xo 5 va vit diéu
chinh 6 ma né c6 thé wr diéu chinh dugc luc tic dung lén bé mat gia cong.

Céc dung cu cat 16 hop trén hinh 17.1 duoc ding dé gia cong mat
tru ngodi trén mdy tién 1K62 vdi ché do cit nhu sau: chiéu sau cit | mm,
lugng chay dao 0,08 mm/vong va téc do cat 120 m/phit. Do chinh xdc
gia cong co thé dat cip 2, codn do béng dat cap 9.

Hinh 17.2 12 dung cu cat t6 hop c¢6 chi tiét 1am bién dang bé mat
duoc gd nghiéng mot gée so vdi dao cat.

Hinh 17.2. Dung cu cdt té hop c6 chi tiét lam bién dang bé mat duge gé
nghiéng mét géc so véi dao cét.
a) 1. bi; 2. bac; 3. vong bi; 4.16 xo dig;
5. vit didu chinh; 6. than gd:; 7. dao cét.
b) 1. 8ng ren; 2. mii kim cuong; 3. 1o xo; 4. vit diéu chinh;
5. than gd; 6. vit kep: 7. dao cdt.

Két cdu cta dung cu cét t8 hop trén hinh 17.2a gém: dao cit 7
duoc ga va kep chiat trong than g4 6. Bi kim cuong | (1am bi€n dang be
mat chi tiét gia cong) dugc g4 nghiéng mot géc so véi dao cit. Bi kim
cuong | ¢6 thé quay tu do trén vong bi 3, vong bi 3 dugc gd trong bac 2.
Ca bo phan nay (bi 1, bac 2 va vong bi 3) duge ty 1én 1d xo dia 4. Ap luc
cha bi 1 1én bé mat gia cong dugc diéu chinh bang vit § (vit 5 sau khi
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diéu chinh xong dugc ¢o dinh bang dai 6¢). Lo xo dia 4 ¢6 tic dung lam
can bang luc cin cia bi [ 1én bé mat gia cong va dap tit mot phan dao
dong trong qué trinh cit. Dung cu cit t6 hop ndy dugc dung dé gia cong
phdi hop cic loai truc ciing vimg cé ty 1€ 1/d < 7. PO bdng bé mat dat cap
8 v6i ch& do gia cong nhu sau: chiéu sau cat | + 1,5 mm, lugng chay dao
0,12 + 0,15 mm/vong, téc dé ciit 80 + 120 m/phut.

K&t cau cua dung cu cit 16 hop trén hinh 17.2b gém: dao cat 7
duge gd trong than gd 5 nhd cic vit 6. Mii kim cuong 2 (¢6 tac dung lam
bién dang bé mat chi tict gia cong) dugc gd trong 6ng ren 1 (6ng ren |
dugc 1ap tén tay quay cha than gd 5). Ap luc chiy sat cta mii kim cuong
2 lén bé mit gia cong duoc diéu chinh bang 10 xo 3 va vit dieu chinh 4.
Dung cu cat t6 hop ndy duge diung d¢ gia cong thép 45 trén mady
tién v&i luc cha sat cta mai kim cuong 14 kG, luong chay dao
0.04 + 0,06 mm/vong. chi¢u sau cat 0,1 + 0,5 mm. Do chinh xdc cua
phuong phap dat cip 2. do bong bé mat dat cap 8 + 9. Dung dich tron
ngudi duge dung trong truong hop nay la dau cong nghiép 20.

Hinh 17.3 I3 dung cu cat 6 hop ¢6 con 1an dang dia (dé lam bién
dang bé mat) dugc n6i ghép cing vi ngi ghép dan hoi véi than gd.

1
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Hinh 17.3. Dung cu cdt té hop ¢é con ldn dang dia.
a) 1. ngéng nut; 2. vit diéu chinh: 3 vong bi: 4. than ga:
5. vit kep: 6. dao cdt:7. con ldn dang dia; 8. dai 8c;
9. vit didu chinh; 10. 16 xo dia: 11. tay don .
b) 1. dao cdt; 2. con ldn dang dia: 3. chgc: 4. truc: 5. bi mat ddu;
6. bi diza; 7. lo xo: 8. dai éc: 9. dai 8¢ diéu chinh.
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Két cdu cua dung cu cit t§ hop trén hinh 17.3a gom: dao cit 6 ¢6
g6c ¢ = 90° dugc gé trong than ga 4 va duge kep chat bing cic vit kep 5.
Con lan dang dia 7 dugc gé trén vong bi 3 nAm trong don 11 (tay don 11
duoc 1ap ki€u ban 1€ trong than gd 4). Vi tri cla con ldn dang dia 7 (Iam
bign dang bé mit chi ti€t gia céng) so véi dinh dao 6 duge diéu chinh
bang vit diéu chinh 2. Do cang cba con lan (hay tay don) duge diéu chinh
bang vit 9. Sau khi diéu chinh xong vit 9 dugc ¢6 dinh bang dai 6c 8. Lo
x0 10 ¢6 tac dung dam bao cho tay don [ luén luon duge ty sdt vao vit
diéu chinh 9. Dung cu cat 16 hop nay dugc ding dé gia cong phéi hop (cit
got vl bién dang) cidc loai truc ¢6 duong kinh 25 + 50 mm.

Két cau clia dung cu cat t6 hop trén hinh 17.3b gém: dao cit |
duoc ga trong than ga va dugce kep chat bang cdc vit kep. Con lan dang
dia 2 ¢6 bin kinh prophin 6 mm duge lap trong chac 3 va truc 4 nhd vong
bi dila 6 vh vong bi mat ddu 5. Ap luee bién dang duge tao ra bdi 16 xo 7
v dugc diéu chinh nho dai ¢ 9. Dai 8¢ 8 co tac dung dé ga con lin 3 vi
tri khdac nhau tuy thudc vao dudng kinh gia cong. Dung cu cit t6 hop nay
duge dung d€ gia cong ph6i hop (cat got va bién dang) cdc loai truc cé
dudmg kinh 25 + 30 mm. Khi gia cong véi dp v cia con lan 110 kG,
chiéu sau cat 2 mm, luong chay dao 0,24 mm/vong va s6 vOng quay cua
chi tiét 1000 vong/phit thi dd chinh xdc c6 thé dat cap 3 va do bong bé
mat dat cap 7.

Hinh 17.4 13 dung cu cat té hop c6 luc cat va luc bién dang gin
nhu can bing nhau, né duge ding dé gia cong phé: hdp (cat va bién dang)
cac loal truc o dé cing vimg khong cao.

Cau tao cla dung cu cat 1o hop trén hinh 17.4 gém: dao cit 2 duoc
gd trong ranh cha than gd 1. Than gd 1 va dao cit 2 duoc kep chit trén dai
gd dao clia mdy tien. O phia d&i dién clia than ga 6 lip ong 16t 9, ong 16t
nay duoc dat & vi tri gée bat ky nhd cac vit dinh vi 12. Ong 16t 9 ¢6 thé
dich chuyén doc theo truc cta 16 than g4 va vi tri tuong déi ciia né so véi
chi tiét gia cong 3 dugce diéu chinh bang vit diéu chinh 11. Bi 4 (Jam bién
dang bé mat gia cong) dugc gd trén hai 6 bi 6, hai 6 bi 6 duoc lap trén hai
truc 7 & trong gid d3 8 va dugc gitr bang chi tiét cap hinh chit U s3 5.

Gé dao cat va di¢u chinh 4p luc cia bi duge thuc hién nhu sau:

Dao cat duge dich chuyén t6i chi tiél gia cong nhd ban xc dao
ngang va duoc diéu chinh vi tri chinh xdc nhd vach chia do o tay quay
cua ban xc dao. Lic nay bi cung ca ciu lam bién dang bé mat chi tict gia
cong dudc i vé phia sau cua chi tiét gia cong. Sau khi dao cat uén duge
mot doan, bi cdn (bi lam bién dang bé mat chi 1iét gia cong) cling dng 16t
9 nhd vit 11 dich chuyén vé phia chi tiét gia cong dé bi ti€p xiic v6i bé
mat vira duoc gia cong. Ap luc cin thiét clia bi can duogce tao thanh nh
dich chuyén cla 6ng 16t 9 dé nén |5 xo 10 mét doan nhat dinh.
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Hinh 17.4. Dung cu cét t3 hop ¢6 tdc déng can bing.
1. than gdé; 2. dao cd:t; 3. chi tiét gia cong;
4, bi lam bién dang bé mdt gia céng; 5. chi tiét Idp hinh chir U.
6.8 bi; 7.truc; 8. gid d&: 9. 16 xo; 11. vit didu chinh: 12. vit dinh vi.

Ung dung cua dung cu cit 16 hop nay khi gia cong truc tir vat licu
thép 50 véi chiéu sau cat 0,5 mm, t6c do cit 45 m/phiit va luong chay dao
0.2 mm/vong cho phép sau mot lan cit - cdn dat 46 boéng bé mat cap 8 + 9
(R, = 0,63 = 0,32 pum) va tang nang suit gia cong Ién nhicu tan,

Hinh 17.5 12 dung cu cit t& hop dung hai bi cdn (bi lam bién dang
bé mat chi tiét gia cong) co kha nang 1am can bang luc cat va luc bién
dang, dugce kep chat trén ban xe dao cia mdy tién thay cho luynet déng.

Cau tao cua dung cu cit t6 hop ndy nhu sau: co cau kep chat 2
dugc lap trong ranh vong ciia than gd 1. Trén co cau kep 2 ¢6 1ap truc 4.
trén truc 4 ¢6 Lip hai thanh giang 3. Trong cdc 16 cha thanh giang 3 ¢6 lap
cdc khoi bién dang 10. Khi dich chuyén <o cdu kep chat thco rinh vong
cua than ga 1 ¢6 thé xac dinh vi tri goc bat ky cia cdc khéi bién dang
tuong doi so v6i dao cit. Truc 4 ¢6 thé dugc kep cling hoic kep tiy dong.
Tiép xtc cha bi cin (bi 1am bién dang bé mit chi tiét gia cong) ¢6 the
duoc thue hién theo hai phuong dn: tiép xtc cing va ti€p xic dan hoi. Khi
1iép xUc dan hdi thi gitta bac 7 va dai 6¢ 6 can ¢6 khe ha. Khi tiép xic
cung cac 16 xo 8 duge nén lai nho quay dai 6c¢ 5. Luc nén cua 1o xo tdc
déng lén dai 6c 11 (giita dai 6¢ 11 v bac 9 ¢c6 lap vong cach xé rinh) dé
tgo ap luc cho bi cin.
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Hinh 17.5. Dung cu cdt t6 hop dung hai bi cdn.
1. than gd; 2.co cdu kep cheit; 3. thanh gidng;
4.truc; 5,6,11.dai éc; 7,9.bac; 8. 16 xo; 10. khéi bién dang.

17.2. Dung cu cit xoay d¢ gia ¢ ,ng mat tru ngoai

Nhuge diém chinh cla cdc dung cu cét t8 hop trén day 13 tudi bén
cua dung cu cit thdp so vdi chi tiét 1am bi€n dang bé mit gia cong. Tuy
nhién, nhuoc diém nay cé thé dugc loai b néu str dung dung cu cit xoay.

Hinh 17.6 I dung cu cit t6 hop xoay tic dong mét phia, Dung cu
cat 16 hgp xoay nay c6 cau tao gom dao cit xoay 1, con lan cin 2, chiing
duogc ldp trong than ga 7. Nhd 6 than g4 7 ma dao cit duge ga frong dau
dao cta may tién. Con lan can 2 duogc lap trong 6ng 5 va duoge kep chat
trén than ga 7 nho dudi 8 va vit kep tiép tuyén 6. Trong 6ng 5 ¢c6 lap 10 xo
4 vi dai 6c 3 dé diéu chinh dp luc 1én bé mat gia céng clia con lan cén.
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Khi gia cong biang dung cu cit t6 hop xoay ndy vdi toc do cat
150 + 170 m/phit, lugng hay dao 0,28 + 0,58 mm/vdng, chiéu sau cit
0,1 + | mm va dp luc cua con lan cédn 50 + 60 kG cho phép dat do bdng
bé mit cép 9.

Hinh 17.6. Dung cu cét t6 hop xoay tic dong mét phia.
1. dao cdt xoay; 2.con lan cdn; 3. dai 3¢ diéu chinh;
4, 16 xo: 5. &ng: 6. vit tiép tuyén; 7. than gg; 8. dudi gd con lan.
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CHUONG 18. DUNG CU CAT TO HOP
PE GIA CONG MAT TRU TRONG

18.1. Dung cu cat té hop don gian

Hinh 18.1 1 cdc dao chudt 6 hgp dung d€ gia cong mat tru trong,

Dao chuét t6 hgp trén hinh 18.1a ¢6 két cAu gém phan cit |,
vong bién dang 2 dugc ché tao tir hop kim citng BK6 hoic BK6M va dudi
¢ ren 3 dé lap vong bién dang 2. Do déng tam cla vong bién dang 2 so
v6i cdc phdn riang cat va rang hiéu chinh ciia dao chuot duge dam bao
bing nguyén cong mai dudng kinh ngoai cua vong bi€n dang nay sau khi
né duoc tap trén dao chuat.

] 2

3
/

a)

b)

Eﬁ} .

Hinh 18.1. Dao chust té hop.
a) 1. phdn rdng cdt; 2.vong bién dang; 3. dusi dao;
b} 1. phén rdng hiéu chinh; 2,4. vong gdng;
3. dubi néi dai cua dao; 5. vong chdn; 6. 16 xo;
7. khéi rdng cdn; 8. bac chan; 9. dai quat vong; 10. vit kep.

D€ gia cong con lan cha may kéo T100M ngudi ta diing dao chuot
10 hop c6 chi ti€t bién dang bing hop kim citng (hinh 18.1b). Két ciu cha
dao chuol nay gom: khoi rang cdn (chi tiét bign dang) 7 duoc chd tao tis
hop kim cting BK3 hoiac BK15. Khdi rang cdn nay dugce lap trén dudi noi
dai clia dao 3 (theo ché do 1ap trugt) & phia sau phan rang hiéu chinh 1,
Kheéi rang cén bat dau lam viéc khi rang hiéu chinh cuéi ciing cua dao
chuét ra khéi 16 gia cong. G phia sau ciia khéi ring cidn ¢6 Hp bac chin 8,
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bac chin nay c6 rinh d€ lap cdc dai quat vong 9. Cdc dai quat vong nay
dugce lap nhu sau: bac chan 8 dugc dich chuyén vé bén trii, né nén Jd xo 6
a trong ranh ctia vong chan 5 cho dén khi rinh bén trong (cila bac) an
khdp véi ranh vong cia dubi néi dai cia dao 3. Lidc nay cdc dai quat vong
9 duoc 1ap vao ranh vong ciia dudi néi dai cia dao 3. B rong cia dai quat
vong ding bing bé rong clia rainh vong & dudi néi dii ctia dao 3. Dé cho
cdc dai quat vong khong bj roi ra khi dao chu6t [am viéc, ngudi ta dat mot
miéng dém giilta cdc dai quat vong va ¢d dinh n6 bang vit kep 10.

Hinh 18.2 12 dung cu cit t8 hgp ¢6 céc chi tiét can (1am bién dang
bé mat) duge 1ap thanh ba hang ndi ti€p nhau.

Hinh 18.2. Dung cu cét t8 hop cé cdc chi tiét can
duoe 1dp thanh ba hang néi tiép nhau.
1. than dao; 2. dao cét; 3. vong gding; 4. bi cdn; 5. vong cdch;
6. cdc chi tiét dinh vi mat ¢on; 7. 16 xo; 8. bac diéu chinh; 9. dai éc.

K&t ciu clia dung cu cat té6 hop nay gém: dao cit 2 duac lip trén
than dao 1. Cic bi cdn 4 dugc lap trén cdc chi tiét dinh vi mat con 6, cdc
bi can nay dugc ngan cach boi vong cach 5. Dao cit 2 dugce ngin cach
v8i cdc bi cdn 4 biang vong gang 3 dé€ tranh cho phoi khong roi vao viing
ti€p xUc gilta bi cdn va bé mat gia cong. Cac chi tiét dinh vi mat con 6
dugc lap véi than dao | bang then va ludn ludn duge nén nha 16 xo 7 vét
lue nén duge diéu chinh bang bac 8 va dai oc 9.

18.2. Dung cu cat xoay dé gia cong 16

Hinh 18.3 12 két cau ctia dung cu cat xoay ma ludi cit ¢d két cau
dang xoan vit dugc ding dé gia cong 16 c6 dudng kinh 16n (dudng kinh
140 + 250 mm). Do béng bé mat c6 thé dat cdp 8, con do chinh xdc dat
cap 2.

Két cau clia dung cu cat xoay nay nhu sau: bac 1 ¢é 16 thong sudt
dé g4 co cau cam trén truc chinh cia mdy. Banh rang 14 duoc 14p trén bac
| nho then 11, banh rang 14 &n khép véi truc rang 10 (truc ring 10 duoc
lip trén vong cdch 7). trén phan dudi cda truc ring 10 ¢6 13p cdc dao xoay
xodn vit 8.
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Chuyén déng quay tit bac | dugc truyén dén dao xoay 8 nhd binh
rang 4, truc rang 10 va then 9. Céc dao cit xoay 8 ¢6 cdc dudng kinh
khic nhau. Nhd dé6 ma qua trinh cit xay ra ém hon. Do chinh xdc cla
phuong phédp c6 thé dat cap 2 + 3, cdn d6 béng bé mat dat cap 8 + 9. Cic
con lan cin 5 dugc 1ap trong vong cdch 17 va duge chan mot diu bing
vong dém 6. Cic con lan can 5 xoay trén vong dinh vi 16. Dudng kinh
cua vong dinh vi cé thé dugc thay déi nhd vong xé rinh 4 va dai é6¢
con 15.

Kich thudc diéu chinh cha dung cu cat xoay nay dugc thay doi
nhu sau: tir dia 19, ndi long vit 20 va lay chi tiét dinh vi 21 ra, sau d6 néi
long vit dinh vi 3 va xoay dai 6¢ 2 mot vai vong. Quay dia 19 (c6 chot 18
trén dia 19) véi dai 6¢ con 15 (nho chét 18 nén dai 6¢ ¢on 135 quay theo
dia 19),

Nhu vay ¢6 thé xdc dinh duoc vi tri clia dai 6c con 15 doc theo
truc cia dung cu cat va ciing chinh 12 tang hoac gidm dudng kinh cia
vong dinh vi 16. Sau d6 dia 19 duoc c6 dinh bang dai 6¢ 2, chi tiét dinh vi
21 va vit 20. Pai 6c 2 duoc ¢5 dinh bing vit 3. O ddu beén phii, cdc chi
tiét cua dung cu cat duge c6 dinh bang dai 6c 12 va vit 13.
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Hinh 18.3. Dung cu cdt xoay cé luai cdt xodn vit
1. bac; 2,12. dai 6c; 3,13.vit dinh vi; 4. vong xé ranh;
5. con lin cdn; 6. vong dém; 7,17.v0ng cdch;
8. dao cdt xoay; 9,11. then; 10. truc réng; 14. bdnh rang;
15. dai 6¢ c6n; 16. vong dinh vi; 18. chét. 19. dia; 20. vit;
21. chi tiét dinh vi.
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CHUONG 19. DUNG CU CAT TO HOP
DE GIA CONG MAT PHANG VA MAT PINH HINH

19.1. Dung cu c4t té hop dé gia cong mat phing

Hinh 19.1 12 dung cu cit (dao bio) 16 hop dugc diing dé gia cong
mit phang trén cdc mdy bio ngang va bio givong.

Dao cit 1 duge 1ap trong ranh vuong cua than ga 3 va duogc kep
chat bang cdc vit 2, con bi ¢dn 8 (lam bi€n dang bé mat chi tiét gia cong)
cung chot 6 duge lap trong 16 tron clia than gd 3. Bi cin 8 duge ty lén
vong bi 7. Vi tri cia bi cin 8 so véi dao cal | duge didu chinh bing vit 4
va dai 6c 5. Dung cu cit (6 hop nay ¢6 ché do gia cong nhu sau: t6¢ do
cat 25 + 40 m/phiit, chiéu sau cit 0,5 + 1.5 mm, luoung nhé ra cua bi ¢én
$o véi mii dao cat 0.06 + 0,1 mm va lugng chay dao 0.08 + 0,12
mim/hanh trinh kép. Voi ché do cat nhue vay khi gia cong vat liéu thép
cacbon do béng bé mit ¢6 thé dat cap 7 = 8.

8 7 6 5 4

Hinh 19.1. Dao bdo t8 hop.
1. dao cdt; 2. vit kep; 3 than gd; 4. vit diéu chinh;
5. dai 8c: 6. chét tru; 7. vong bi: 8, bi edn

Hinh 19.2 {2 dao phay 16 hop cit - cdn c6 chuyén dong hanh tinh
cta vong ciach (kém theo bi cidn).

Két cau clia dao phay cat - can nay gém: than dao 12, trén dé ¢
lap dao cit 4 (nhda chém 11 va vit kep (0) va than diu cédn 7.

Qua 1rinh cin bé mat gia cong duoc thuc hién bang céac bi cin 6,
cac bi cdn nay duge tap cich déu nhau trong cic rinh cia vong cdch 8.
Vong cich 8 ¢6 thé quay tu do tuong d6i so v6i dau cdn nhd vong hi 9.
Cic bi cdn 6 duoc dinh vi (rén vong chan S clia vong bi mit dau (vong bi
mat dau dugc 1ap trong than cia ddu cin 7).
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Mai sdc cdc dao cat 4 c6 thé duge thyc hién & trang thdi lap rap
(thanh dao phay) hoac & trang thdi ricng 1é (mai sic timg dao riéng biét).
Do ciang (lugng nho ra cua bi can so vdi dinh dao cit) duoce diéu chinh

bing dai 8¢ 3. Ap luc cha bi can lén bé mat gia cong duoc tao ra nhd 1o
xo dia 2 va dai 6c¢ |,

Gia cong bang dung cu cat t6 hgp ndy véi do ciang 0.05+0,15mm:
lugng chay dao 0,03 + 0,08 mm/vong va chiéu sau cit 1 = 3 mm cho phép
dat d6 bong bé mat cap 7 + 8.

e

72 e g 87 4§ % Y

Hinh 19.2. Dao phay té hop cat - cdn.
1,3. dai 6¢; 2. 16 xo dig; 4. dao cdt: 5. vong chdn; 6. bi cdn:
7. than dau cdn; 8. vong cach; 9. vong bi; 10. vit kep;
11. chém: 12. than dao.

19.2. Dung cu cit té hgp dé gia cong cac mat dinh hinh

Hinh 19.3 14 dung cu cat t6 hop dé gia cong mat ciu.

Két cau ciia dung cu cat t6 hop nay gém: chac 6 dugc lap trong 8
bt truot 8 va 6 bi mit diu 7. O bi trugt 8 v 6 bi mat ddu 7 dugc lap
trong than ga 9, than gi 9 dugc kep chit trén dai gd dao cua mdy tién.
Con Ian cdn 4 duoc 1ap trén truc g4 3 va trong 16 cta bac 5. O phia trude
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cla cdc con {an cdn 4 (theo dudng kinh) ¢6 gd cic dao cit 2.

Bac 5 (cling con lan cdn 4) ¢6 thé xoay xung quanh truc cha né,
nhd d6 ma ¢ thé ga con lan & bt ky vi tri nao dé thyc hién géc chay dao
mong mudn. Gad con 1an cdn & vi tri ndo d6 duge thuc hién nhd thang chia
do g mat ngoai cua chac 6.
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Hinh 19.3. Dung cu cét t3 hop dé gia cong mat céu.
1. chi tiét gia céng; 2. dao cdt; 3. truc gd; 4. con lan cdn;
5. bac; 6.chac; 7. 6 bi mat ddu: 8. 6 bi truot; 9, than gd

Khi gla cong chi tiét 1 duge ga chdng tam hai ddu trén may tién.
Do con 1an can 4 dugc ga nghiéng mot géc so v8i mat phang quay cua chi
1iét, con chac 6 lai quay xung quanh truc cia né (cta ddu dao) cho nén
khi gia cong dung cu cit t6 hop thuc hién qua trinh cit phoi va qué trinh
bién dang Idp bé mat cia chi tigt. Do béng bé mat duge gia cong bang
phuong phdp nay c6 thé dat cap 7 + 8.

Hinh 19.4 1a dung cu cit té hgp dé phay can rang. Két cdu ctia nd
gdm: cdc con lan cdn 5 dugc 1ap trén truc gd 4, tryc g4 nay (cing céc con
lan cdn) dugc ga trén ranh 3 cla dao phay 1. Kich thudc ciia céc con lan
cdn 5 tinh theo dudng trung binh 7 I6n hon kich thudc cta céc rang 6 cia
dao mot luong bang do cang cén thiét dé Iam bién dang bé mat cta chi
ti€t gia céng. C4c con lin cdn 5 va céc rang 6 cla dao dugc bo tri so le
nhau. Truc d€ g cdc con lan cdn (truc gé 4) dugce gd trén hai vong chan 2
0 hai dau dao phay.

Khi gia cong, rang dao phay cit phoi & ranh rang con cdc con lan
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lam bi€n dang bé mat rang. D6 bong bé mat rang dugc gia cong bing
dung cu cit 16 hop nay c6 thé dat cap 8.
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Hinh 19.4. Dung cu cit t8 hop dé phay - cdn rdng.
1. dao phay; 2. vdng chiin: 3. ranh dao phay; 4. truc gd:
5. con ldn cdn; 6. ring dao phay: 7. dudang trung binh.

Hinh 19.5 14 dao chuét t& hop dé gia cong then hoa. Két ciu cla
dao chuét nay gém: cdc con 1an cdn 5 duge lap trong cic ranh 4 cia than
dao 3. Céc con lin cdn nay duoc ty 1én pittong 6, pittong 6 dugc 13p trong
13 cua than dao 3 nh& 10 xo 2 va chot |,

Dao chudt t6 hgp 1am viée theo nguyén ly sau day: céc ludi cat
cia dao chudt thuc hién qud trinh cat cdc ranh then hoa, con céc con lan
cdn lam bién dang bé mat ranh then hoa. Trong qud trinh gia cong, céc
con lan cdn day pittdng 6 vé vi tri ngoai ciing o phia sau. Truéc khi gia
cong, pittdong 6 dudi tic dung clia 16 xo 2 dich chuyén vé vi tri ddu tién o
phia trude (15 xo 2 kéo pittong 6 vé phia truge).

Hinh 19.5. Dao chuét t8 hop dé gia cong then hoa.
1. chét: 2. 16 xo; 3. thén dao; 4. rdnh cta than dao;
5. con 1dn cdn; 6. pitténg.

Céc dung cit t6 hop trén day duoc diing trong san xuat hang loat
16n va hang khéi.
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