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MG DAU

Cuon sdch "Ky thuat phay™ 130Gt phin trong bo sach gidi thicu vé cong nghc v kx
nang gia «ong cd khi. Hay 1a mot rong nhimg mon Loe od fién gquan den kien thie pho
bién cua cde nganh k¥ thudt, Kindt (&, su phan... trong hé théng day nght thuce cic he tap
lrung, tai chire, gide due thudmyg xuyen, bor dudmg ning cao ..

NOi dung cua cudn sich "Ky thudt phay” bao gbm nhitng dinh nghia, nhimg khii
nicm cu ban vé an toan lao dong, tidu chudn, quy pham k¥ thuat vé vat licu, dung cu. thiét
bi do ludmg, ga dat, dinh vi, quy trinh cong nghe gia cong ¢u khi bing phuong phiap phay
£idi thidgu cac nguyen 1¥ phay mat phang, ranh, 16, géc, cae mat dinh hinh, gia cong binh
rang . phay chuyén ding... dé ¢é duge nhitmg san phim dat yéu cidu k¥ thodl.

Cuon sich "Ky thudt phay” ciing gidi thi¢u mot s6 khai niém co bin vé didu khién tu
dong va didu khidn theo chuomg trfink d6i véi cde may phay tu dong, mdy phay didu khién
theo chuong trinh, trén cde dutmg diy gia cong ... Cu6n sach ciing 12 mdt cim nang nham
gitip cho hoc vien, cong nhan co khi v nhimg nguoi kuon hoc nghé ce khi ¢d nhitng hidu
bivt cor ban dé dé dang thie hanh va ning bac, dac biét la Lcp can véi cdc phuong phip gia
cong hién dai. tién tién. Né ciing gidp mdt phdn cho cde nhi kinh 1€, 13 chinh, ngie hing,
guan tri chil hrong, quan tri doanh nghidp ... trong viée 16 chike, quin 1¥, chi dao sin xull,
dan biao chat lugng vi gia (hianh <an phiam.

Cudn sdach ciling gitip cho hoc vién, cong nhan, hoc sinh hoc nghéd ¢d tai licu hoc 4p,
tra citu, cde ban déng nghiép ¢é thém i hi¢u tham khio.

Cuon sach "K¥ thuat phay” bao gom -

Phan 1 : Khdai niém co ban vé qud frinh sdn xudt co khi - gi% thicu nhimg dinh
nghaa, ki e cor badn Ve sud trindt sdn xidt, mél s6 ticu chuin, quy chudn, k¥ thuat
trong plian xudng ninr an ean ko dong, dung sai, phuong phip do va dung cu do, d& chinh
Xie gia cong .

Phan 11 : Khdi riém ca bdn vé phay - gidi thi¢u nhimg nguyén ¢ cda qud trinh cat
gol, ché d6 phay va chon cdc théng s6 k¥ thudt caa ché do phay, cic mat chudn dinh vi,
phuong phip g4 dat v kep chat khi phay ciing nhu cde chi tiéu kinh & - k§ thuat, bicn
phip dam bao chat lugng, tang nang suil, ha gid thanh.

Phiin 111 : May phay - Dao phay - Do gd mdy phay - gidi thicu cac foai dung cu, do
g vitmot <o loai maiy phay thong dung gém :

- Do phay, vatlicu dé ehé ao dao phay va mot s6 phuong phap mai sac dao phay.

- May phay - gidn thicu mot <o loai mdy phay van nang { may phay ditng, miy phay
nam. miy phay gitgmg ), mot sé loai may phay chuyen dimg, may phay t6 hop, iy phay
chép hinh, mdy phay t o dong, may phay didu khidn theo chuome tinh s6 vic dudmy day gia
conyg .

Dot i phay - 2131 thiCu mot sé loai phu timg, do ga thong dung ¢ gi dat, kep
chat chi GEL ga kep dio. gd do vi Ty dau, dé gd de phian do .



Phin 1V : Cdng nghé gia cing frén mdy phay - giGi thiéu phuong phdp phay mat
phang, phay bac, phay rinh va rinh then, phay then hoa, phay dinh hinh, phay chép hinh...

Phin V : Co khi héa, tu dong hod - diéu khién cong nghé phay theo chuong trinh -
gidi thicu nhitng khdi niém chung vé qud trinh tr dong hod, dudmg day gia cong, diéu
khién theo chuomg trinh, nhitmg vi dy dng dung cong nghe CAD/CAM/CNC trong qué
trinh gia céng trén mdy phay.

Nhan dip ndy, ching t0i xin chan thanh cim om 6ng Nguy&n Hoa Binth, k¥ su cua
Cong ty Dung cu cat va Do fudmg co khi da tham gia va gitip d& ching 16i rong qud trinh
bi¢n soan cudn sich nay.

Ching 161 mong ban doc déng gép ¥ kién x4y dung dé cac i4n xuit ban téi cubn sich
¢ duge hoiin chinh hon. Cac v kién déng xin gifi v& Nha xuit ban Khoa hoc va K¥ thuat,
70 Tran Hung $ao, Hi Noi.

CAC TAC GIA



PHA_N THU NHAT
KHAI NIEM CO BAN VE QUA TRINH SAN XUAT CO KHi

1.1. BAN VE KY THUAT

Bdn vé kj thudt tap hop cc hinh thdi nham thé hién ddy da hinh ding, kich thuéc,
vat litu, dung sai va cdc yéu cdu k¥ thudt chia san phAm. T mot ban vé v&i ddy di céc
thong tin ta cé thé hinh dung dugc toin bd ket cfu, nguyén 1y hoat dong ... ciia san phim.
Chinh vi vay bdn vé ky thudt i tiéng néi cia ky thudt va chinh 13 ngén ngit cia ky thudt
co khi. Bdn vé ky thudt c6 thé duge biéu dién dudi dang hinh ph6i canh khong gian 1heo
mot hé truc toa do nao d6 goi 1a hinh chiéi truc do hoac ban vé duge bigu dién dudi dang
cac hinh chiéu. Chang ¢4 thé 2 ban vé 1ip dung cho qua trinh 1ap rép, ban vé chi ti€t ding
dé ché tao chi tiét hay ban v nguyén cong dimg cho qué trinh cong nghé ché tao, chi dao
k¥ thuat v.v...

1.2. TIEU CHUAN QUIDINH CUA BAN VE KY THUAT

1.2.1. Kho gidy
Tieu chudn Vi¢t Nam ( TCVN ) - TCVN 2-74 qui dinh kh§ gidy cho cdc ban vé ky
thudt cho trong bang 1.1
Bdng 1.1. Khé gidy ding trong cde bdn vé ki thudt

K¢ hi¢u
! 44 24 1
theo TCVN 2 -74 22 2 1
Kich thude
1189x 841 594 %841 594x420 297x420 297x210
( mm )
K¢ higu theo
’ A A Al
TCVN 193-66 0 ! 2 Ay A,

- Mo phép diing khé gifly A, (k¥ hiéu 1/2x} c6 kich thuée 148x210 ).
- Cic kh6 gifly phu khic 14y kich thuée bang boi s6 kich thudc cia khé gify 11 ( A,)
v he s6 tang 1A s6 nguyen.
1.2.2.T§ Ié
TCVN 3- 74 qui dinh ty [¢ hinh v& trong ban v& k¥ thuét theo bing 1.2 .

Bang 1.2. Ty le ( TL ) hinh vé trén cde bdn vé k¥ thudt

Ty 1¢ 12 1:2,5 1: 4 1:5 1: 10 1: 15 1: 20
thunhd | (1:25) | (1:40) | (1: 50) | (1:75) | (121000 | (1:200) | (1:400)
Ty l¢
nguyén 1: !
hinh
(i tién)
Ly le : : 5: : : 501 | 40:1 | 500
phéng to 2:1 41 5:1 10:1 201 25: : 50:
Chii ¥ - Gid tri (¥ 1¢ trong ngode don chi ding cho bdn vé Idp hay bdn vé chung .




1.2.3. Khung bdn ve va khung tén { hinh 1.1)
Sau khi chon kho gidy, cin v& khung bin v va khung tén trude khi vé cdc hinh

chicu, Phan I¢ ciach mép khé gidy 5 mm, riéng phan déng gdy lay 25 mm.
1.2.4. Prong nét

TCVN 5285 gui dinh céde loai dutnig ndt trén ban vE k¥ thudt ( bang 1.3 ).
1.2.5. Chir viel

TCVN K-%5 qui dinh cdce loai chit viét, 8 vi diau ( bang 1.4 ).

1.2.6. Ky hiéu biéu twong
a. Bidu tiomg cria heé hinh chiéu (theo 16 clute tiéu chudn qudc 16 180) va chdau Au

thinh 1.2a)
Bidu tugng nay duge bidu dién trong khung 18n. Néu trén ban vé khong thé hicn thi

ta hidu dé 12 he 150 hoac TOVN.
b Bidu tierng cvia Bé hink chidu ding o chdn ¥
Ay (hinh 1.2b) w A
h 4
- d 25 . ot - ] f?
» - 25 Tl fa
v, ' v ‘
A
» - l
a Khng bun vé vai kg gedy ddt ngung b Khung ben vé véai khd gidy ddt doc
‘.‘. - - —_ —_ —_— e - »,,b
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o. Khuny tén

Hink 11 Khung ban vé va khung tén

40  09g

b 16 hinh chiéy chdu M7

a. 16 hinde chidn ISO va chdu A
Hinh 1.2, Bidu teong hé hinde chicu

f)
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oo Ve lidu trén mdt cdt
King 1.5 gidi thicu qui dinh cdc ky hidu vat lidu trén mat cit trong ban v& k¥ thuft
theo TOVN 7 - T8,

Biing I8 Ky hice vat licu tren bdan vé ky thuit
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1.3. HINH CHIfU

Cich bidu dién vat 1hé, cdc loai hinh chi€u co ban, hinh chi¢u phu, hinh trich, hinh

cat... duge qui dinh theo TCVN 5 - 74.
1.3.1. Biéu dién vdt thé

Hinh 1.3 gidi thi¢u cdch biéu di&n vt thé

1.3.2. Cdc logi hinh chién

Céc loai hinh chidu co ban, hinh chiu phy, hioh trich, hinh cat

ITinh 1.4 gidi thi¢u cdc hinh chiéu co ban.

a. Cdc loai hinh chiéu co ban

(O Hinh chiéu tir phia trude ( hinh chigu ding )
@ Hinh chiéu tif phia trén  hinh chiéu bang )
@ IMinh chicu 1 phia trdi ¢ hinh chic¢u canh )
@ Hinh chicu 1it phia phai

& Hinh chi¢u vr phia dudi

@ Thinh chi¢u tir phia sau

b, Cac loui hinh chiéi thutomg diing
Tuy theo hinh ddng vi tinh chat phic tap cda vat thd mi ta ¢é thé bidu didn vat thé

... thea TCVN 5 - 74,

bang mot, hai, ba hay nhiéu hinh chiéu ké ca viec v& thém cdc hinh chi¢u phu, hinh trich,
hinh cat v.v... nhung cdc loai hinl ¢chi¢n thtmg hay dimg trong thue &€ 13 hinh chidu dvimg
95 ( cling goi 14 hinh chidu chinh ), Binh clucu bing & vi hinh chigu canh &, Hinh ] .5a
giGi thi¢u mot phuemg phdp klvic ¢ bidu dién vat thé, hinh 1.5b gi6i thicu vé cich vE cic
hinh chidu v hinh 1.5¢ 12 ba loii hinh chicu thudng dimg,.
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Hind 1.5, Cde lawi hinle clhidu thieimg diny

1.4 KICH THUGCO

Kich thude ghi trén ban vé k§ thuit duge qui dinh theo TOVN 9 - 85,
L4.@ Quidinh chung

D6 1om cua vt 1thé dude bidu dién bing s6 do kich thude ghi trén ban v&. $6 do kich
thudse chi kich thude thire caa v thé, khong phu thude vioe ty 12 clia bin veé.

Mai kich thude chi dirge ghi mot Jin trén ban v& ¢ khong irimg lap diy <6 nhiéu binh
chicn ).

Kich thurde do dai theo ticu chuin quoce 18 S0 v TCVN ¢6 don vi 1h mm { nhung
“khong ght @n dem vi teén bin w8 ). C6 thd ghi kich thude didi dang thap phan. shung
khong duge phép ghi dudi dang phin sa. trir truemg hop dimg don vi theo he Anb.

Kich thude gdc theo TOVN dimg dom vi do 1 do, phit, gidy. Ngodi ra ciing ¢6 thé
dung cie dem vi khie nhu radiang, grad L.
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1.4.2. Cdc thanh phdn kich thuie .

a. Ducng déng kich thuoe (dudmg 75)E dudmg pidn hian kich thude, vach tir hai dau mit
cua doan kich thude can ghi, v& bang nét lién manh.

b Duwemg kich thude ( quimg -2 13 doan ding ghi kich thude, v& song song véi doan
kich thude cian ght bang nét lién manh, pidi han hai ddu i3 hai mii @n Gep xic véi dutmg
déng. Khi cde dudmp Kich thude noi licp ngan cd thé thay (h¢ mii 18n bang mot cham hoac
mdt gach xién, cling cd thé kéo dai dudmg kich thnede ra ngoai dudmg dong dé vé miii icn
nguog lat.

Khong ding  duimg 1 EN 1= (250 +0.2) |

bao, dudmg tdm, dutmg truc < *
lam d‘lrfmg gl?l kich lhlm'%_ \ 500 2, 10 00 12 50

. 86" do kich thage D 14 - > £ = 2 “ >
do lén kich thude cin bicu Rﬁ2.5f_ S
dién, duge ghi trén dudmp b o e
kich thude va & khodng ﬂr,.. v
gitta dudmg kich thudce, néo 4. .45 §1 | | RN B . 1 - 1.
khong du chd cling ¢6 thd — N i
ghi wén phian kéo dai coa v 1 y =
dutmg  kich  thirde  ngodi =
duémg déng. 16 | 024 | g2 30D

Iinh 1.6 pidn thicu
mol vi du v¢ cic thanh phdn
kich thude va cich bica Hink 1.6, Cdach ghi kich thative trén bdn ve k§ thuat
dicn ching lén ban ve.

1.4.3. Da bong bé mdt ( nhdm )
TCVN 25110-7% ciing nhu ISO qui dinh 14 ¢dp d6 bong bé mat ( nhdm ), ky hicu

\f kem theo cdc tri 6. Vi du Rz220, Ra2.5 ¢ hink 1.6 v hinh 1.7 ).

[
4

a. DG hony Ru b £35 bisny Re C B idn b mde the ( khdng gia cong )
Hindi 1.7 CGhi do béng trén han vé N

1.5. AN TOAN LAO DONG - TRANG BI BAO HO LAO BONG

i.5.1. Khai niém va dinh nghia
a. Motk tricng fao dany

Trong qud tinh lao dong d¢ tao ra cla cai vat chat v gid i tinh than cho xa hoi, con
ngudi phat [am viée trong nhimg didu kién nhét dinh. £06 1a moéi trudmg lao dong.

Moi triomg lao dong 1a mot 1ap hop tdng the cic véu 16 tr nhién, k¥ thuit, kinh 1€ xa
héi... duge the hign thong qua cac cong cu vi phuomg tén lao dong, déi weong lao dong, qud
tinh cong nghe, chd 1m vice... su sap xEp. bo i tde dong qua lai cia chiting rong moi
quan hé vai con ngudi - nhin 16 oo bidn quyet dinh su phil 1rién vi (i¢n hod cia nhan loai.

Banh gid cdc you (0 bicu hicn ciia moi truimy 1ao dong ¢é anh hudng true ticp dén
stic khoe, tinh mang con ngudi - 13 didu kién co ban d¢ 1iép tae phit tién, nang cao nang
sudt, dam bao chit lugmg sin pham. Vi viy cong cu, didu Ki¢n, phuong tién lao dong, chd
lam vice ... ed anh dmg truc tép dén an toan lao dong cho con ngudi ( dong dicn, héa
chat, v licu nd. chitt phong xa. cac loai tia ... b



Qua trinh céng nghé hién dai ¢é nhu‘ng ti¢n nghi, thuan loi nhung khac nghiét va doc
hai ... ¢6 anh huo’n,g true tiep dén sic khoe va 6 tdc dong réit 16n dén ngudi lao dong, tham
¢l con thay ddi ¢ vai trd, vi tri ciia ngudi lao dong trong san xudt.

Phan tich dé¢ ddnh gid moi truomg lao dong cta bat ki mot co sd san xuft ndo déu
phidi tign himh déng thini véi 14t ca cdc nhan 16 trén.
h. Cde yéu 1t nguy hiem va o6 hai
‘Trong moi trugmg lao dOng cu thé, bao glb ciing xudt hi¢n nhiing yéu t6 vat chit c6
dnh hudng xidu, nguy hidm, ¢é nguy co gay tai nan lao dong houc bénh nghé nghlép cho
ngudi lao dong. Cdc yéu 16 nguy hiém va c6 hai phét sinh trong qué trinh san xuft thudmg
1A cite yéu 16 sau

- Ve {y -(vi Khi hiu, nhiét d9. d6 Am, ti€ng On, rung dong, bui, bifc xa nhiét, gi6...)

- Héuhoc(chit doc, hoi doc, bui, phéng xa, axit, bazo, mu6i, chi, thily ngan magié).

- Stnde veit. vi sinft (vi khuin, siau bo, ky sinb tming, ¢én triing, rudi, mudi, kién ...)

- Vi v va nr thé lam vige (khong gian hep, chd 1am viéc chat hep, nha xudng khong
thong thodng, thi€u anh sing, vudng thao tac ... )

- Yéu o3 tdm Iy con ngi buc boi, khong binh thudmg khi lum viéc ... )

1.5.2. Tiéu chudn an toan cho phép
Cac ticu chudn an toin cho phép bao g6m :

- Nhiét g tai khu vize lam viée khong quid 30°C, nhiét d6 khu vuc san xuft khong
qui HO°C. Sur chénh 18ch nhiét do noi san xuft va ngoai trdi khoing 5°C.

- D¢ dm tuomg doi khoang 75% + 85%.

- (7id vai van t6c cho phép khdng qua 3m / s.

- Bite xg nhiét véi tidu chudn cho phép ctia bife xa nhigt khoang 1 cal / em®/ phiit.

- Bite xg jon hida 14 cac loa e xa dién tr va hat trong moi trudmg vat chdt tao nén
cac ion gom : bl xatiay .,y . 3.y . notron ...

Bic xa gdy dnh huémg tryc tidp dén co thé ngudi. Néu co thé ngudi nhiém khoing
200 romghen ( ki hiéu 1A R 5 IR = 2,57976.10" culong/kg ) trong thdi gian ngan sé& bi cdc
bénh cap tinh nhir suy tim, xuat huyét, roi loan ticéu hod, loan thin kinh, gay 1ir vong. Néu
cor thé ngudi nhidm khodng 100R ¢6 thé dAn dén cic bénh min tinh nhu suy ty, suy
xuomng, thide mdu, mau trang, ung thu, 0 sinh, qudi thai ... Véi lugng nhidm xa khoang
S0R bat ddu gay nguy hiém cho con ngudi. Vi vay luong nhidm xa 16i da diam bio an loan
cho con ngudi Lm viée 1 0,3R trong mét tuin 1

Cdc bi¢n phap phong chéng bire xa co ban 14 cic phuong tign, trang thiét bi bao che
ngudn phat xa, giam thii gian tiép xiic véi cde ngudn bifc xa, diing cdc phuong tién bio vé
cd nhan khi am viée { mat na, quin do bdo ho, gidy ung. kinh chdng nhidm xa, kinh
coban...).

- Tiéng on la tap hop cde Am thanh khdc nhau vé cutmg do va tdn s6, gay ra cho
con ngudi cam gide khd chiu, mét mdi vé thinh lue diin dén loét da day, tang huyét dp,
nghénh nging, diee nghé nghi¢p ( v6i thn s8 cao khoang 4000Hz binh di€c nghé nghiep
khong phuc héi duge ). Tiéng 6n v Am thanh ¢6 thé phan ra :

+ Ha dm o6 tn s0 < 201z 1ai ngudi khong nghe thiy duoc;

+ Am thanh ¢6 tin 56 binh thiong { tai ngudi nghe thiy duge) thudng tir 20 dén
16000 1z {16kHz );

+ Siéu dm ¢4 thn s§ = 20KkT1z, tai ngudi khong nghe thdy duge.

Vai vi du v& 4p sufit Am thanh tinh theo déxiben (dB) : néi chuyén binh thuong
(50dB), tigng may dét kim (80dB), miy dét thoi gé (100dB ), mdy khoan dd (105dB), may



cuadia (11048 )... Bang 1.6 giGi thic¢u ticu chuin tigng 6n cho phép. Néu ticng 6n xung
thi mifc cho phép nhé hon trong bang 1a 5dB.
Bang 1.6 Tiéu cludn tiéng én cho phép

Viri | Miic A Cuomg do cho phép & cic giai tdn (dB)
lao dong (dB) 63 125 250 500 1000 | 2000 | 4000 | 8000
Tai not
Iam viéc

90 163 9G 91 88 85 %3 %l 80

Bien phap dé phdng i cfin {am gidm tiéng 6n noi phét sinh, gidm lan truyén tiéng én,
¢6 trang bi cdch 4m { 1Am phan xa, chup hir am, cach am ) v diing cac phuong tién bio
vé cd nhan nhur wit bit tai, chup che tai.

- Rung dong 1a hign tugng co hoc cua vat 1hé sinh ra khi trong tam truc déi ximg cia
clhing xé dich trong khong gian c¢é tinh chat chu ky. Véi tin s6 thap (< 2112) gay nén say,
2 dén 20 Hz thikmg gy 16n thuong ¢t séng. VA 14n s8 20 dén 2000 11z giy r6i loan than
kinh, tién dinh. Cin dé phong bang cich giam rung dong tir ngudn phat sinh va lan truyén;
bang cic trang bi, phuong tién chong rung, phuong Lién bio v¢ cd nhian ( bing 1.7 vA 1.8 ).

Bing 1.7 . Rung ciia bé plign Bedng 1.8 Thési gian tam vide cho
diéu khién trong 8 gicr rieng cue hé vd toan tuin
Vian 10c rung Téng 1hdi gian rung cho phép
T4n s6 ( c/fs) Vot qui trong ca idm viée (ph)
(Hz) Rung Rung ticu chufin Dung cu Vi tri 1am vige
ditng ngang cam tay { toin than )
16 4.0 4,0 ’ Trén 1,0 ldn 320 480
31,5 2.8 28 Trén 1.4 tan 160 180
63 20 2,0 Trén 2.0 Fan K0} 00
125 1.4 1.4 Trén 2.8 Jan 40 30
250 1.0 1,0 Trén 4.0 1an 20 16

- Buyi trong san xuit gém : bui khodng sin, bui déng vat, thie vat va bui 18ng hop ...
Tign chuin cho phép qui dinh che ting loai bui ¢é tinh doc hai khdc nhau.
Bui giay ra cic bénh vé mit, dutmg ticu héa, ho hip v.v... { bénh silicose do bui silic,
bénh ahstose do bui amian gay ra ... ). Bang 1.9 1 ndng dé cho phép t6i da cha bui SiO,.
(Tdc bién phap phong trinh pdm cdc biégn phip k¥ thuit, ¢6 cdc trang thiét bi hé thong
loc bui nhur loc bui qua xiclon ( hidu sudt ¢6 thé dat dén 95% ), dimg cic phuang tién bao
v¢ ¢d nhan thich hgp nhu khiu trang, mat na, kinh bao ho v.v... (hinh 1.8).

Bdng 1.9 Tiéu chudn cho phép ciia bui chiva Si0.

Hamn luong Néng dd bui todn phin Néng do bui Sum  hat / em*)
( hat / em? ) 1ay theo liy theo
Si0. (%) Ca Thai diém Ca Thei diém
> 50+ 100 200 6000 160 00
> 20 + 50 500 1000 250 . 500
> 5 +20 1000 2000 500 ' 1000
<5 1500 3006 800 1500
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- Moy sde, dnh sing
Chicu sdng thich hge chd Ao vige vi ving 1am viée s€ bao ve thi luc, chong m
moi, tranh lai nan lae dong va bénh nghé nghiép v& mat, tang nang sudt fao dong ... Cic
thong s8¢ dé bao gbm cuimg do dnh sang, d9 tap trung ( do roi ), do chéi... Giai phdp hgp
Iy By tac ra moi truémg dni sdng we nhién, nhan tao, (ng hop ...
- An toadn dien

Dong dien di qua cu h¢ con ngudi gy ra nhimg tic dong vé nhiét, dién phan. tic
dong sinb 1y, wong ¢ 1dc cong sinh 1§ gy nén sy kich thich cdc 8 chifc 1¢ bio kém theo
U Co gidl oo hap, dac bict 1a co tim v phot, gay tén thuong co thé séng, Am ngimg 11¢ cac
co quan ho hdp, wan holn, din dén chian thuong, thuofig tat sudt dd hay tr vong
himh 1.9 %

e ip an todn don val ngudi duge qui dinh - dién xoay chidu < 45V, dién mdt chidu
< MUV
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Hinh 1.9 Cde dang tidp vuc cria ngiein v cde hé phan ciia mane dién



Dong dién khi chay
qua co thé, gay kich thich,
con ngudi cam nhin duge
goi 1A dong dién cam gidc.
Véi dong dién nhod chua gay
nguy hiém cho con ngudi.
Dong dién cam gidc doi v
phu nit ¢6 cudmg d¢ khodng
0,7 mA v vdi nam gidi
khoang 1,1 mA. Dong di¢n
gdy nguy hiém cho con
ngudi ¢6 cmg d6 khoang
10 mA gy co giat, 100 mA
ghy rung tim { xem bdng
1.10).

- 8o ciu - cdp citu

Chdn thieong do dién
131 str phd hity cuc bd cdc md
cia co thé do dong dién
hoac hé quang dién giy ra,
con dién gigt 13 do dong
dien qua co thé giy ra co
gidt & mic d¢ khdic nhau
(dién giat chigm i 1§ 80%
lai nan vé dién ). Khi gap tai
nan vé dién cin ¢6 mot s0
hién phdp sa c¢iu - cap ciu
kip thei nhu - tich nan nhan
ra khoi ngudn dién bang gay
ciach dién, dianli manh vio
tay nan nhin (qua gang, iy
26 kho ).
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Sau khi tich khoi nguén dién cdn ha hoi thi ngat, xoa bop tim ngodj 14ng nguc, hd
hip nhan tae két hop xoa bép tim va dua ngay nan nhan di bénh vién d¢ (i :hiza. diéa 1.
Hinh [.11 gidi thicu mot s& phuong p!ip -of ciru khi gap tai nas vé Biéa.

Bdng 1.10. Phdn tng co o thé déi vai dong dién

Cuimg do ‘
dong dién Dong dién xoay chiéu Dong di¢n ot chidu
TimA) _
0.0 =15 Bit ddu ¢6 cam gidc boi run tay Chua c6 cam gidc
2 :3 Cim thdy run manh & cénh tay Chua c¢6 cam gidc
5 +7 Co giat ban tay Hoi budn 0 tay, cam thdy néng
) Céam thiy khé chiu, dau ngdén tay, ban Cam giéc bi
5 %10 tay. c6 thé bift ra khoi dong dien d6t néng
o Tay te liét choc lat, khong bit ra khdi | Cam gidc bi d61 néng manh, co
20 = 2 dong di¢n, cam thay dau, khé thy tay bi co nhe
50 + &0 Nghet thd, tam that dap manh Bi d6t néng, co giit, khé tha
; Nghet thd, sau hon 3 gidy tim té liét, \
90 + 100 : Ly ti .
rung tam that, din dén tir vong Nghetthg

pé dim bao an toan dién cin n6i trung tinh. Theo tiéu chufn Viét Nam
TCVN 4756 - 89, tdt cd cdc bo phan kim loai khong mang dién ma ngudi cé thé cham 16
cidu thiet b duge cAp dién tir mang 3 pha, 4 day, c6 trung tinh n&i d4t truc tiép déu phdi ndi
vt day trung tinh ( hinh 1.10).

1.5.3. Bién phdp va phuong tién ky thudt an toan lae déng
a Tui nan lao déng - bénh nghé nghiep

Tai nan lac doéng a nhitng su ¢ xay ra trong qud trinh lao dong, cong tic do cé su
tac dong dot ngot cilia thi€l bi, mdy méc, moi trdmg ... d6i véi con ngudi, c6 thé 1am chét
ngudi, (6n thuong hoac pha huy chidc nang hoat déng binh thudmg ciia mét b6 phan ndo dé
trong co the con ngudi.

Bénh nghé nghiép 1 su suy y&€u ddn sitc khoe cla nguoi lao dong din dén nhimg
benh it dac trung xay ra trong qud trinh 1am viéce do cdc yéu t6 c6 hai thudng xuyén hoac
lap di lap lai trong qud trinh san xuat, cong tdc tdc dong lén co thé ngudi lao déng.

Trong diéu kién binh thudmg nhig1 do co thé ngudi trung binh 37°C ( 1im, phéi 38°C,
gan 39 + 40°C ), nhi¢t dd ngoai vi trung binh 32°C ( nguc 35°C, lung 33°C, m6i 38°C .. ).

Khi lao dgng, cong tdc ¢é bién ddi sinh Iy nhigt do tang 60 + 70%, mot phin thodt ra
ngodi. Qud trinh thai nhi¢t, hip thu nhidt ... gy ra benh nghé nghi¢p nhir benh thén kinh,
viem dutmg hd hip, thap khép, cdc bénh tim, mach, phéi.

b, Bién phap dé phong

- Bi¢n phdp du phang o6 tinh dén yéu (¢ con ngredi gOm cac thao tdc lao dong ( nang,
mang, vac ... ) diing nguy¢én tac an todn; dam bdo khoéng gian lam viée; thao tdc thich img;
dam bao cde diéu kien vé thinh gric, thi gide, xiic gide, thong tin; hop Iy vé 1ai trong thé
lue: ¢ tam ly 161 ...

- Tudn thui day dii quei tae ve bio vé moi trvomg, an toin fao dong, phdog hd cd nhan.

- Bi¢n pluip vé 15 cJai Ta bicn phip quan trong bao gém cde qui diuh trich nhiém cua
nganh, gidam doc, quan doc, truimg ca, the ... qui dinh vé vin hanh, trang thiét bi, giao
nhan ca, quan 1y ho s, qui dinh v& 18 chide kidm tra an 1odn lao dong vv...
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¢ Phutomy tisn k§ @t an todn oo bdn

- Co khi hod, 1y dong héa viée didu hod khong khi, thong pis .. dim hio moi
truomg lam vige thong thodng, du dnh séng. du khong khi, nhigt Jdo phi hop

- (6 diy dii cac phuong 1i¢n Ium vic.: dam bao an todn, trang bi ddy du phuong tién
ky thuat phong ho lao dong va hao vé ¢i nhin, co khi hoa, tang nute do ty dong héa, dicu
khién xa trong san xuAt.

- Thict bi che chin an todr { TOVN 4117-89 ) @ che chin cdc bo phan, co ciu
truyén domg, diin dign, ngudn bic xa ¢ ha, vhe chin viing vang bin cic manh, dung cu,
vat licu, ¢hi Hé gia comg, o chan vimg lam viée trén cao, hé sau ...

- 'Fhigt hi vi co ciu phong ngira, phuong tién, k§ thult an toan, wr dong ngit chuyén
dong mady. Nhitng thiet bi san xudit 1ot khi thong <0 k¥ thuit nio dé vugt gua gi()’iﬂ han cho
phép, nhur thict bi phong ngita qui i thiet bi dp lye, dong luc. chuydn dong. no, chay...
phai duge kiém tra v khiac phuc ngay.

- 'Tin hicu an toan : ankh sdng, miw sic, am thanh . (CTCVN 4979 - §89)

- Khoing céch vi kich thde an toin cho cic kbu vae Tam vice, howt dong ...

- Kidm dinh vi du phong thict bi ¢ gém kidm dinh d6 bén, 46 tin cay cha mdy, thiet
bi. cong trinh ... ) 1i bien phip an toln nhit hict phii duge thye hign trade Khi dua vao su
dung. Ki¢m dinh di phong duce 1i¢n hiaoh dinh k¥ theo chu ky hao dudmg, stta chita ( tha
nghi¢m d¢ bén tinh, dong. khong tii, ¢o i, theo thisi gian cua cip, xich, diy an toan, da
mii, 3o tin cay coa phanh hitm, van an todn, do hén, do kin cia thi€t bi dp lye, dudmg
ong).

Thit nghiem ¢ich dién vi cde dung cu cim tay, thict bi phueng tién bio vé cd nhan.
d. Cde hien phdp y hoc
Khim tuycn dinh kv d€ phat hign bénh nghé nghidp, kip thai chita bénh vi 16 chite
phuc hor chide nang.
e, Trang bi bdao ha lao ddnyg cd nfuin
Hinh 1.12 giGi thidu mét s§ trang bi bio ho lao ddng cd nhan.
. A todn thiét bi ndng clevén ( theo TOVN 4244 - 86)

- Thiét bi nang chuyén i3 thiét bi howt dang theo chu ki trong khong gian gém mdy
cdu truc, xe A, i dicn, pa lang, midy nang ... ¢6 nhimg thong s6 cd ban dé xdc dinh kich
thudse, tinh chit 1m vice nlur lue, tai trong, mo men i, tim v, do dii cia cin, do cao
nang mae, do siu hy moc, vin toc ndng ha, van (oc quay ...

- My car rege 1 nhimg thiét bi nang hoat déng theo chu ky dimg d€ nang chuyén
tii rong Khéng gian ( duge it hing mac hoae cidc bo phan mang 13i khdc ) '

+ Mdy cdi triee Kidne cdn o6 bo phan mang tdi treo & ciin hoac xe di chuyén theo
c:‘in nhu cin truc 6 16 ( hinh 16p, xich ), ¢dn true thdp. cdn truc chan d¢, cin truc ¢t budm,
chan trug cong xon ...

+ Mdv edne true kién cdn 6 bd phin mang 13i trén ciin cia xe hoac pa lang di
chuydn theo ciu chuyén dang nhir ciu true, eéng true ..

+ May cdr true hicn dicdmg cdp ¢ bd phiin mang i treo trén xe di chuyén theo
cip <@ dinh 1rén cic tru dd nhu mdy ¢iu true cip, cio true cip .,

< Pa ldng 10 thict bi duge treo vito xe hoae k&t cau oo dinh, o6 ddn dong bang dicr.
hay bang tay.

- 1o 1 thict b dang nidng., ha. kéo tal, duge dan dong bang tay hay dong co dign,
cid il hoat dong dog Lip. ciing cd thé T mat bo phin cua cde thiét bi nimg phac tap khic.

- Xedon chay theo duimy ray o trén cao. :

+ My pany <6 by phin mang L ndng ha theo kKhung din hudng, duoc su dung
rong i dE nimg vat kdn cong kenh, hoat dong lien tue theo chiu ky trong pham vi khong
gian Idm nén co khi nang gay nguy hicm cho ngudi. cong trink vie cac thict bi khic.
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- Bien phdp phong ngia sie mat on dinh

+ Chéng qud tdi o 1dm vt ttong wng phai 6 bo phan tu ddng ngat co cdu nang
khi vugt qud 110% ti trong, n&u khong thi phai nang thir len 100mm réi mdi nang tiép.

+ Ha chin chéng vii dé ke chuyén ding. tranh in va mdl cdn bdng.

+ Mdt bang lam viée khéng déc qua mite qui dinh (o < 3°).

+ Khong phanh dst ngat dé trdnh Iye qudn tinh.

+ Kepr chdt ray khi ngimg 1am vige.

- Nhitng sw o, tai nan

+ Roi tdi trong do nang qud 1ai, din cdp, dit méce, quay cin bi vudng, phanh
hong, ma phanh mon, mf)?mcn phanh qud bé, cdp mon, méi ndi cap khong chac chan ...

+ Sdp cdn do céf) ndi khong ding kv thuat, mat khéa cdp. phanh hong, ciu qua
141 & vi tri Xa clia cdn lam cdp hay day chang bi dit ..

+ D6 edu do vimg mat dét 1Am viéc khong n dinh, bi lan, do déc 1én qua mitc
qui dinh, mdy dat gdn déc, hé siu, cdu qué i, tai trong bi vudng, dimg cdu nhg cay, cdu
két cau bi chon viii dudi dat hoac bij ket ...

+ Tai nan dién do dién cham vo, cfu cham day mang didn, phéng dién hé quang
cao dp vi vi pham khoang cdch an toan, thigt bi nang de dap cap dién ...

- K¥ thudgt an toan

+ Thiét bi an toan dam bao, Iim viée chinh xdc, da do tin ciy, cdn bo k§ thuat va
céng nhan vin hinh phii nam viing ciu tao, tinh nang, tic dung, k¥ thuit an toan cia thiét
bi 1am viéc, bao dudmg 16t, lan viéc ding ch& do ...

-+ Chon cdp phit hgp ¢é chiéu dii cin thiét, di he s6 an todn, loai bé cip khong
cdn di tieu chudn nhu bi mon, that nidt, bep ...

+ Chon xich theo tieu chufin, db hé sO an toan, loai bd xich khéng con di ticu
chufin ( mdn qud 1% ).

+ Chon tang quay va rong roc du [dn, ciu tao phit hop, khéng ran nit, néu mon
sau qui nira dudmyg kinh cip thi phai loai bo.

+ Chon loai phanh phit hop ( loai thudng déng |, thudng md, phanh mid, phanh dai,
phanh dia, phanh con din dong bang co, dién, thiy luc, khi nén ... ), du didu kién 1am
viée, dam bdo hé s6 an toin, loai bd phanh khong ¢dn di ticu chudn (mon khong déu, mon
shu qud lmm, cé v&l ndt ran, gée om nhd, khe hé Idn, ma phanh, dai phanh mon khong
déu, mon qud 50% ... ) '

b + (6 diy di cac thi€t bi khdng ché qua tai, tdm vai, do cao, gée quay, ning, ha .

+ Thuc hién yéu ciu an todn khi lap dat, van hanh, sta chita theo thiét k& : tranh
kéo 1@ 1di tnfde khi nang, nang tai cao han chudng ngai vat 0,5m, dam bao cic khoang
cdch an toin cho vimg lam viée, neo, chang, rio, chan... Trude khi van hanh cin kiém tra
cic thict b, phat tin hiéu bdo hi¢u cho thiét bi hoat déng, cam ngudi ding 1én tai, khong
dua tdi qua ddu ngudi, khong vira nang ha vira quay tai, khong kéo ddy tai khi dang treo,
tdi ha diing noi qui dinh an todn, trdnh d6, truet, roi tai. Khi tai did 6n dinh inéi duoe thio
dd, khi thdo d& cln dam bio 6un dinh cho phuong tién khdc. Tuan tha viée sia chita bio
dudmg diing ki han, diing qui pham, bao dudmg kiém tra, dinh k¥, sta chila nho, stra chita
lon ...

Viéc khdm nghiém thidt bi theo dinh kv gém kiém tra bén ngeii, thir khong i ( cic
thi¢t bj co cAu an toan, thict hi dién, thi¢t bi didu khién, chidu sdng, chi bio ... ). thir 14
tinh { treo 143 125% tai trong & dd cao 100 + 300 mun, giif 10 phiit sau d6 kidm tra lai thidt
bi ), thif tai dong { mang tai 110% trong tai d€ thir cde co ciu nang, ha, nfing cin, quay, di
chuyén kém theo phanh dot ngdt .. sau dé kiém tra Jai ).

T8 chife quin 1y, thanh tra vite quan Iy va st dung thidt bi ning.
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1.6. QUA TRINH SAN XUAT

1.6.1. Qud trinh thiét ké ] ]
Quia trinh thidt k& 12 qud trinh khdi thao, tinh todn, thict k& ra mot dang san phim the
hién trén ban vé k¥ thust, thuyét minh, tinh toan, céng trinh v.v... D6 1a qud trinh tich liy
kinh ughi¢m, sit dung nhimg thimh tyu khoa hoc k¥ thuat dé sing 1ao ra nhitng san pham
mdi ngdty cang hoan thicn v phit hop véi yeu clu ngly cing cao cua con ngudi. Bin thic¢t
ké Bt cor sér ¢ thye hién qud trinh san xudt, i co sd phdp 1y dé kiém tra, do ludmg, thue
hién cac hop dong v.v...
1.6.2. Qud trinh sdn xudt

Qua trinh san xudl i qud trinh tdc dong truc 1idp cua con ngudi théng qua cong cu
san xudt ( dung cu, thict bi ... ) nham bién déi i nguyén thién nhién hoac ban thanh phdm
thanh san phdm cu thé dép g yéu ciu cia xid hoi. Qud trinh san xuat duge thuc hién trén
cor so ban ve (hicdt k&

Qui trinh san xuat thudmg hao gém nhidu giai doan. Mdi giai doan tuong g véi
mét cong doan, mot phan xudmg hay mot bo phan ... lam nhimg nhi¢m vu chuyén mon
khac nhau. Vi du qué trinh san xuit co khi ¢6 thé bidu dién trén so d6 hinh 1.13 gém vige
chudn bi cong cu d& sin xudl, 1o ciflic san xudt, bo tri chd lun viée, mua sdm, bio quan
nguyén vat licu, chudin bi phoi, gia cong co khi, nhigt luyen, héa nhiét luyén, kiém tra, lap
rap, son, tring, phu, bao bi déng géi vov..,

Qui trinh san xuat duge chia ra thinh cdc cong doan nho, theo mot qua trinh cong
nghdc.

1.6.3. Qud trinh cong nghé ( quy trinh cong nghé )

Qua trinh ¢6ng nghé I mot phin cla qud tinh san xuit nham truc ti€p Jam thay d6i
trang thédi cha d6i wgmg sin xudt theo mot thit tr chat ¢hé, bang mot cong nghe nhat dinh.
Vi du gud trinh cong ngh¢ ché (2o chi tiét mdy trong co khi nham bién ddi gang, thép nhd
quy trinh ¢cong ngh¢ dic hoac rén dap ... dé tao phoi, sau dé 14 qud trinh céng nghe gia
cong co khi nhium o ra hinh ding, kich thude, d6 béng, dé chinh xdc ciia chi tiét. Quy
trinh ¢6ng nghd nhi¢t luyén nham thay déi tinh chat vat 1y cia vat liu chi tiét dhu do
ciimg. d6¢ bén ... Quy trinh cong nghe lap rdp lai nham lién két cdc cde chi tiét may theo
cic vi tri tromg quan cud chiing dé tao thanh sin ph&m hoin chinh.

Nhu vay qud trinh ¢ong ngh¢ thue hién theo mét quy tic, mot nguyén 1y nhdt dinh
nham thue hién diy du ohiém vu cia qud trinh sin xuvdt. "

Cdc thanh phin clia quy trinh cong nghe bao gom :

a. Nguyén céonmg 1 mot phin cia qui trinh cong nghe do mét ( hoac mot nhém ) cong
nhan thue hién lign tuc 1ai mét chd lam viée dé gia cong mdt chi 1i8t ( hay mot nhém chi
HEL cling gia cong mot lan ).

Tinh e dinhi 1 chd Tam viée khong d6i. Tai vi tri d6 ¢é ddy du trang thiét bi, dung
cu. Néu san phiam chuyén sang ¢hé khic nghia 1A chuyén sang nguyén cong khéc ( cho du
cong vice gia cong co gidng nhau ).

Tindt tidn e nghia I cong viée duge thue hidn lign tuc, khong bi gidn doan bdi cong
viée khic,

Nhu vy nguyén cong I dom vi co ban, chi y&u cia qud trinh cong nghé. N6 anh
huemg dén tinh chinh xdc vi nang suflt cla qua trinh san xudt. 6 ciing 1 don vi co s& dé
tinh chi phi sdn xudt vaugid thinh san pham.

b, Biere 12 mot phin cua nguyen cong dé truc 1iép 1am thay déi trang thdi k¥ thuat cia
san pham bang ot hay mot 1p hop dung cu véi che do iam viéc khong d6i. Khi thay déi
dung cu. thay doi bé mat, thay déi ché do ... 1a di chuyén sang mdt hiede mai.

«. Pang rde 1 mOt philn cia nguyén cong, nd tap hop cic hoat dong, thao tdc cua cong
nhan dé thue hién nhi¢m vu. Py 1 véu 16 co ban dé dinh mike théi gian vi tang nang suét.
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Hinh 1.13. 8o do qud trink sdn xudt co khi

1.6.4. Dang sdn xudt
Tuy theo quy mod san xuat, dac trung vé 16 chife, trang bi ky thudt vit quy trinh cong
nghé ma.ta ¢é cac dang san xudt khiac nhaw.
a. San xuat don chiée
San xudt dom chidce 13 dang san xudt ma san pham duge san xudlt ra v s6 lugng it viy
thudmg it lap lai vi khong theo mdt quy luit ndo. Ching logi mat hing it da dang, so
lugmg mbi Joak vt L vi the phin xarkmg, nha may thudmg str dung cie dung cu, thiét bj van
nang, be tri theo tiag nhdm. Trinh do v bic tha chia cong nhin tuomyg déi cao. Vice co khi
héa, 11 dong héa gap nhicu khd khan v 41 160 kém, nang sudt thip. Viée thdng nhit héa,
ticu chiudn hda 1 edt phide top, phiai ding nliime bicn phip dac W&t o¢ tang guy md san
Xufit trong timg load phoi. (mg loai chi G
San xudt dom chice themg ding frong sua chira, thay the
b San xudt hang loat

Sin xudt hing loat By dang san xuit misio pham duge ¢hé tao theo 16 (Joat) duge Tap
di lap lai thutmg xuyeén sau mot khodang thai gian nhit dinh véi <6 lemg trong loat tuomg
doi nhicu (vai trant dén hiing nghiny nliur san pham coanay hom, dong condicn, may dor.
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Ty theo khéi luomg, kich thude, nmie d6 phic tap va s6 lugmy ma phan ra d‘{"g .s'u"r'z
vudt hang fogt nhd ( gdn véi sin xuft don chige ), san nudi hang logt vida hay san xudt
hang loat lom ( gAn Vi sin xuit himg Khoi ).

Quy trinh cong ngh¢ trong dang sin xuél hang loat dugc chia thanh cdc nguyén cong
riéng bi¢t ma mbi mdy ( chd lam viée ) chi thue hién mot 56 il cdc nguyén cong nhat dinh.
Vi du, trong san xudt hang loat tén, méi chd lam viec chi thyc hién duGi 5 ngoyén cong;
d6i véi san xudt foat vita, méi chd lam viéc ¢6 khoang 6 + 10 nguyén cong cdn doi vdi san
xuat hing loat nhd, mdi chd lam viée ¢6 thé ¢6 trén 10 nguyén cong.

Toy theo dang di chuyén ta ¢6 loai san xudt hang loat gidn doan, ¢6 loatl chuyén 1iép,
¢6 loai san xudl theo day chuyén lién lyc ... B

Trong san xudt hing loat, cdc trang thiét bi, dung cu duge sir dung la céc loai da duge |
chuyén moén héa ¢é k&m theo ¢i cdc loai van nang hep. Vi the viée tu dong héa ciing
thudn lot, dé ding.

c. San xudt hang khoi

San xuét hing khoi hay san xudt déng loat 14 dang san xudt trong dé san pham duge
san Xuat lién tue trong mol thai gian dai véi 6 lugng rdl I6n ( mat hang 6n dinh, it thay
d6i). Trong cic xi nghi¢p. san xuit himg khoi thuong phan chia thanh nhiu nguyén cong
nho vi thue hién 6n dinh tai timg dia didm; trang thi€t bi, dung cu thudmg 14 chuyén ding.
Viée ca khi héa, ty dong hda o6 dicu kién phdt trién thugn logi. Hién hinh cia dang sdn
xufit hang khoi 13 xi nghicp san xuit déng hé; san xuit van phong phdm; sin xudt 6t6; san
KUAL Xe mdy; san xudt xe dap; san xudt bu 1ong, 6c vit .

1.6.5. Khdi niém vé san pham va phoi
. Sdn plikin

San phdin 1a not danh ur quy udc d¢ chi mot vat pham duge che tao ra ¢ giai doan
cudi cling coa mol qué trinh san xudt, tai MOl co s san xuat. San phim cé thé 13 mdy méc
thigt bi hoan chinh, sit dung duge ngay nhung ciing c6 thé 13 bo phin, cum mdy hay chi
tict ... ding d& lap rap hay thay (h&. Vi dy : xe dap Ja san phfin clia nha mdy xe dap: 6 16
hay xe¢ mdy L sdn phim cia nhd mdy ché tao & t6 hay xe mdy nhung phu tang lai 13 sin
phim cua nhiv midy chuyén sian xudt phu ting ( nhu 8 bi, banh rang, xich, lip ... ).

b (i 1iét mdy

Chi tidt mdy 12 don vi nhé nhat v hoan chinh vé mat k¥ thuat ( khong thé tich thém

ra duge ). Vi du @ banh rang, truc, bi, vit ...
c. Phai

Phoi hoac bin thinh pham la danh 1 k§ thuat dé chi vat phim dugc tao ra tir mot qua
trinh sén xudt ndy chuyén sang mot qud trinh san xu4t khic. Vi du, san phdm cha qua trinh
diic 12 vdr diic. Vit dic co thé 13 chi #é1 diic (ndu dem diing ngay ma khéong cin gia cong
tiép nifa nhu qui ta, kiéng ... ), ¢é thé 1A phdi die néu né ¢in gia cong thém tnrée khi sir
dung nhur cat got, nhiét luyén ...

Hién nay cde phin xudng ché tio phoi thudmg 14 cdc phan xudng dic, rén, dap, han,
20, cat kim loai v.v...

1.7. PO CHINH XAC GIA CONG

1.7.1. Khdi niém vé do chinh xdc gia cong
Do chinh xdc gia cong cuia chi ti¢t mdy 14 dac tinh quan-trong cia nganh cu khi
nham dap g yéu ciu ciia mdy mée thi€t bi cdn ¢é kha nang Liun viéc chinh xdc dé chin
1ai trong. toe da cao, dp luc 1dm, nhiet d6 ...
PO chinh xdc gia cong 1 mie do chinh xdc dat duge khi gia cong so vdi yéu ciu
thigt ke&. Trong thyc (& do chinh xdc gia cong duge bidu thi bang cédc sai s6 vé kich thuéce,
sai [&ch vé hinh ddng hinh hoc ( nhu da phang, dé c6n, d6 méo... ), sai lech vé vi tei tuomg
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d6i gilta cdc y€u t6 hinh hoc cia chi tiét ( nhr dé khong song song, do khong vudng goc,
do khong déng 1am, d6 dao ... Y v.v... duge goi chung 1A dung sai.

+ P06 chinh x4c gia céng con phin ndo duge thé hi¢n & hinh ding lnnh hoc 16p 1€ vi bé
mat. D6 14 do béng hay d6 nhdn bé mat, con goi [ nhdm.

1.7.2. Dung sai
a. Khai niém

Khi ch¢ tao mét san phim, khong thé thue hién kich thudce, hinh ddng, vi trf chinh
xdc mot ciach tuyet d6i d€ ¢6 san phim giGng nhau déng loat, vi vide gia cong phu thuac
vaio nhiéu y&u 16 khich quan nhu d6 chinh xidc clia dung cu, thiét bi gia c6ng, dung cu do,
trinh do tay nghé ciia cong nhan, diéu ki¢n 1am viéc cta ho... Do dé mei san phdm khi
thigt k& cdn tinh dén mot sai s6 cho phép sao cho dam bio (61 cic yéu cdu k§ thudl, chire
ndng lam viéc va gid thanh hop 1y, Sai s0 cho phép cta kich thude, hinh ding, vi tri thye
so vai kich thude danh nghin dé pot 1a dung sai - duge ghi kém vé kich thude rén bin vE
( hinh 1.6, s6 do kich thude ).

b. Dung sai kich tucre

Dung sai kich thude 13 sai s6 cho phép cta kich thude thue dat duge khi gia cong so
v6i kich thude danh nghia. P6 13 hicu s6 ciia kich thude 16n nhit v nho nhat. Hinh 1 14a
bidu difn dung sai kich thudc 18 va hinh 1.14b 13 dung sai kich thude trye.

Theo TCVN 2244 - 77 ciing nlwr ISO quy dinh k¥ hicu chit in hoa ding cho 16, ky
hi¢u chir thuomg ding cho truc. Trong dé -

1 (d): kich thude danh nghia ghi ¢ dudmg kKhong, su dung theo Kich thude trong
day wu tién cua TCVN 192 - 60,
I) - kich thude gidi han 1dn nhit,

max » (llll..ll =

Din - Ui - Kich thude gidi han nhd ahit,
hS =D, -1 ., es=d,, -d:sailechtrén,
El =D, - D . ei=d,, -d:sailéch duéi,

[TI = [)m.«u - D, = AD = ES - Il : khodng dung sai cia 13,

nan

-d,., = Ad = es-e¢i: khoing dung sai coa tryc.

tl\.l T

YISV TS —
________ IR Qmj J 4+ o , J
[)nu.\_ max
W b

Hinh [ 14. Dung sui

. Mién dung sai

Hinh1.15 trinh bay mién dung sai cia truc vi 16 ( vilng gach chéo ).

Theo 1SO vi TCVN mién dung sai cta 18 duge kv hiéu bang chit in hoa A, B, C,...
Yy Zery trong d6 16 co 0 cé clp chinh xdc IT véi Bl = 0 (D,,,= D), cp chmh Xac
Js ¢6 cdce sai 1ech d6i xdimg ( XS = EI ). Mién dung sai ¢ta truc duge ky higu bing chi
thudmg a, b, ¢, .7, .2, , 2.3 rong d6 truc ca s ¢6 ¢ip chinh xic b véi ei = 0 (dg,=d),
¢fip chinh xac jg ¢ cde sai 1och doi ximg (es =c¢i).
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Bang 1.11 trich giéi thi¢u khodng dung sai kich thuéce theo 1SO.

Bdng 1.11. Khodng dung sai kich thude ( IT - g )

D 3] 6 | 10 ] 18 ] 30 | 50 | 80 | 120 | 180
Cip <3 + = + + + + + + +
chnl 6 { 10 f 1w | 30 | s0 | g | 120] 180 | 250
5 4 e | 8 8 9 1 13 | 15 | 18 20
6 6 | 8 | 9 | 1l 3| 16 | 19 | 22| 25 29
7 10| 12§15 | 18 | 210 [ 25 | 30 | 35 | 40 | 46
8 t4 | as | 22 | 27| 33 | 39 | 46 | 54 | o3 72
9 25 | a0 | 36 | 43 | s2 | 62 | 74 | 87 | 100 | 115
10 40 48 5K 70 LT 100 120 140 160 185
i o0 | 75 | 90 | 110 130 | 160 | 190 | 220 | 250 | 290
12 [ 1wo | 120] 150 | 180 | 210 | 250 | 300 | 350 | 400 | 460

b - Kich thude danh nghia ctia chy 1iél

%

A

Rl N5
~
Q

o

‘E.\ @ @%

‘2_;[ 0« E%@E@a% XM N Budng khing

s LT PRV

_3 s Eaaaa ici‘g

E -]

5 ¢
5

o o]

: y

‘S F14

& SuNaNES

! ef@9”§§§$§§§§““w§n:*

‘ PR "

&S c§§ Y ®

5 § 5

5 é TRUC }:Z
b~

Hind 115 Mién dung sai cria triuc va {é
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d. Sui s& hinh ddng va vi i
Sai s6 hinh ddng hinh hoc la nhiing sai l2ch vé hinh déng hinh hoc cia san phim thac
50 véi hinh ding hinh hoc khi thiét ké nhu do thang, d6 phing, d6 cén, do méo...con sai s6
vi tri twomg déi i su sai leéch gilta cdc b8 mat vdi nhau nhu 46 khong song song, do khong
vudng géc, dé khong ddng tam, do ddo v.v...
Bang 1.12, bang 1.13 va hinh 1.16 gidi thidu cic k¥ hicu vi vi du cich ghi cdc sai s8
niy trén ban ve.

Beng .12, Sui s& hink ddng hinh hoc Bing 1.13. Sai 56 vi trf titng dét cde Dé radt
T Tén goi Ky hi¢n TT Ten goi Ky hiéu
| Do khong thang _— ] B0 khong song song / /

2 Po khong phing | <—7 2 o khong vubng géc 1
. . 3 6 khong déng truc
3 $0 khong tron O ' g dong fri N
4 bo khong doi ximg —
4 Do khong tru /Q/ : 5 | Do khong cit nhan x
6 P dio hudng tim ad

e. Cdp chinh xdc
Cap chinh xdc duge xdc dinh theo tri so tit nho dén 1én theo khoang dung sai T'1 ( tinh
bang micromet vidl tar A pm, Lpm = 0,000finm ) cho kich thude danh nghia. TCVN va
150 chia ra 19 cip chinh x4c dinh sd theo thit ty do chinh xdc gidm din [d 01, §, 1, 2,...
16,17
Nhu vy mdi kich thuée duge ghi gom ba phin : kich thude danh nghia, mién dung
sai va cAp chinh xdc. Vi du : $20H7, $40g6 ... Trén ban vé ché tao ghi kich thuée danh
nghia vA dung sai, vi du ¢620117 tuomg tmg v $207°7", $d0gh tuong tng vai ¢40™"' .
Trong d6 : CAp 01 + cip | : cic cap sicu chinh xdc;
Chp 1+ cip5 : ciic ciip chinh xdc cao, ding cho ¢dc chi tiét chinh xac, dung
cudo, calip ...
Cip 6 +cfp 11 : cdc cfip chinh xdc thudmg, 4p dung cho cdc méi lap ghép;
Cap 12 + ¢ip 17 ¢ cdc clp chinh xdc thip c6 dung sai tu do.
1.7.3. Ldp ghép
a. Hé théng ldp ghip
+ Hé thong 16 13 h¢ théng lap ghdép 1y 18 1am chufin, khi lap 1a sita truc dé cé méi
lap ; mién dung sai ky hiéu bang chi¥ in hoa ; tai vimg 11, ES > 0, con Ll = 0. He thong 18
thudmg duge st dung nhiéu hon hé théng truc,
+ H¢ thong true 14 hé thong lap ghép 14y truc tam chudn, khi lap ta 6 theé sia 16;
mién dung sai ky hiéu bang chit thuémg ; tai vimg h, cs = 0, con ei < (0.
b, Plugong phrdp leip whép i
+ Lap ling 13 phuong phap lap ghép ma kich thudc truc luon ludén nhd hon kich thudc
cia 18, giita hai chi i€t Lip ghép ¢6 do hd, chiing ¢6 thé chuyén dong tromg d6i véi nhau
nén dimg cho cdc méi lap ¢ truyén chuyén dong quay hay trugt. Dang lap ;__ht,p nay, theo
TCVN 16 ¢6 midn dung sai A, B ... G .1 hoac cdc truc ¢6 midn dung saia b .. g h.
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Voo Tenpoi

Gihi teén han vé

Ghi trong veu ciu k¥ thudt

-
Po khong song song
A=A-13

y]o.1[A]

8

A

136 khong song sony gilia mat B
vi A khénglén  hon (1 mm

b

&

£39 khong udn

7
Y

—-5

36 khong tron ctia mat con
khong 1én hon 0,01 mm

A

A
X

N /

)6 khong tru

(& leo0s/a0

A

D6 khong try cia mat A khong
idn hon 0,005 mm uén chiéu
dai 100 mm

§ A
0 dio hudng kinh

'
[

8

A/
bé dao hudng kinh coa mat B
d6i véi A khong 1ém hon 0,01
mm

=e

8 A

B6 dao mét mit cia mat B doi
vdi.duong truc cia mat A khong
1én hon 0,1 trén dudng kinh 1D

16 divo mat mut

A

I $36 khong vuong gdoc
i

Q a

.l_.._
5 &

Do khong vudng goe cia mat 13
doi vai dubng true cia mat A
kivong 1én hon 0,06 mm

Hindt 1.16a. Sai so"hinh ddng va sai s3'vi ivi hiemg doi cde bé mdr.




A . v - ; - T T N - T
['én goi Ghi trén bin v& Ghi vong véu cau ky thuit

1. A . -
RN o EEH
% / : _ 7777
/. ) 7 Do khong déng truc’ cia
£36 khong déng truc YA 16 B ddi véi 16 A khong ién
1 han 0,06 mm ]

flinde 1166, Sai sé' hinde ddng v sai so'vi i tiemg doi ede bé mdi (1iép thea),

{adpr chat Y phucng phidp lip ghép ma kich thude true luén luon 16n hon kich thude
cua 16 Khi lap ghép gitta hai chi tiét ¢6 do doi nén ciin 6 lue ¢p chat houe gia eomg nhict
cho 16 (hoac truc), thutmg ding cho cic loai méi lap ¢é tuyén lue. O dang lap ghép nay.
theo TOVN 16 ¢d mién dung sa1 P, R, ..., Z_hoac cic true co mién dung saip.r. ..., 7.

+ Lép trung gian i moi lap ¢6 kich thude clia 1O vi true xap xi nhu nhau. (it hai
chi tét lap ghép o thé ¢é khe hd rit nhd hoae dd doi rat nhd. Khi lap ¢6 the &p nhe 6 ¢
mai lap. O danp lap ghép nay. theo TCVN 1d ¢ mién dung sai . K. M. N hoac trye ¢6
micn dung sai j. k, m, n.

Hinh 1.17 gic thiéu vi du cich ghi ky hicu litp ghdp trén hin v,

w0 PP (chi it

+0.021
H7T 20 +0,028 +0,028 L god
P20 YTe +0.015 ¢20+0'015 (Chi tiéf2)
\\z i [” g % 4 ~ "~ i /2
' \ \ . ﬁ / . ] !
|~
NZEEZNERNZE NZERZ
a) 5) ¢)

Hinh 107 80 di va cdoh ght ky lugu lap ghép
a.  Cdelt gl ky liéie trén ban veé thier ke
bvae Cacli ghi ky iéu trén b vé ohié rae.

1.8. Chat lugng bé mat ctia san pham.

Chii lugng b mat gia cong cla chi tict ¢6 ¥ nghia dac bidt quan trong vé kha nang
lim vice vl tuoi bén cha chi tigt. Né duge dinh gid bai tinh chat co 17 vic 3o nhiin bé mat.
1.8.1. Tinh chdt co Iy lip bé mut.

Tinh chit ¢ 19 1ép bé mat gém ciu urde & vi 1dp be mat, 4o cling & vi, 1 50 vit

diu cta dng suat du coa 16p bé mat. Ching dnh hudng nhidu dén wdi bén cau chi U may.
Cau trice e vi v tinh chiit ¢o 1V 15p bé mat chi 18 sau gia cOng gidi thi¢u tén hinh 1,15,
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- D6 ertng mdt ngodi bi phe hiiy 8 do chiu lue ép v ma sét kKhi cat got, nhi¢t do
tang cao. Ngoii cung li Idp mang khi hilp thu ( diy khodng 2 + 3 A, A - angstron
1A = 10%cm ) , ching hinh thanh khi 1i¢p xiic v6i khong Khf viimat di khi bi nung néng.
Sau d6 13 18p bi 6xy héa day khodang 40 + BOA .

- Lép vitng mgnoi 212 00p kim foai bi bién dang déo ¢6 chidu diy khoang 50.000A
véi dO cimg cao thay d6i gidm din e ngodi vio, lun tivh chit co ¥ ciing thay ddi.

- Ko lowd cor et viing, 3) ey vio,

| H
T I ’

"2\
DG ettng mdtl ngodi bi phd Iy

o % Lap ciing ngudi
G DG cung kim loar co bdn
I~ Chicn sau cde fap kim Tour
HEB - D crimg

h

Hindo {18 Tinh chdt co ly lap bé mdt
1.8.2. Po béng bé mat (nhdm) 3 ¥

o bong bé mat 13 do nhip |«
nhd 1€ vi cha 1dp bE mat ( hinh I, h, h;

h,
1.19), gom do 1di 1om. do song. (4 L] 2
dd bdng (nhamy. S 1a chi ticu ”J"w Y x
ddnh gid do nhiap nho bé mat sau f »
khi gia cong, duge thd hicn bang \/ \l Ly

\d

dad Tuemg Ravi Rz ( pm))
TCVN 2511-78 ciing nhu s,
15O qui dinh 14 cap do ohdm, kv

h, H, Iy Ya

hico \/‘ kém theo cic tri so. Hink 119 Do nhcne be et chi tiét gia cong
Vidu, Rz 20, Ra 2.5,
- Ra la san kech trung binh sa hoc cde gii in tuyet doi 1Y, | coa do nhap nho 18 vi
trén chidu did chudn 1.
Tacd the 1inh
Ra = i_[!| v |d\- — Ra = I—(y, o T e i T BES LZ': { v, |
f. o n ; [T

- Rz T chidu cao nhip nhéd & vi trén chiéu dii chudin L ovdi gid tri trung binh cia 5
dinh cao nhat b h bl hy o vie 5 didy thap nhat b L, b by,
(v e Y=+ B )

3
Tir cap 6 =12, chu ven ditne Ra, con dai va@i cie cip 13 + 1oviieap 1+ 5 dimg Ry
(hang F. 14 ) Cach ghn do nham deree g thico tren binh ve 17
Lrong thue e san sl tay theo cae phinfene pleip eia cong khae shao G ¢o cic cap
do bong Khae nhan, viody

- Be mat it tho, tho dat ¢dp 12 cap 3 U R, = W05 50 dac,ren L.
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- Giia ¢6ng nia tinh v tinh dat cip 4 + cip 6 (Rz = 40+20 ) tién, phay, bdo, khoan_ ..
- Giacong tinh dat cap 6 + cAp R (Ra=25+03): khoét, doa, mii.

- Gia cong si¢u chinh xde, cip 8 + cpll (Ra=032+ 0,08 ): nghidn, ri..

- D6 bong bé mat clng cao, gia cong cang kho, nhumg 40 hul dd chiu mii mon bé

mal cing tang.

Bang 1.14. Cic gid tri thong s6 do nhdm bé mdt ( TCYN 2511 - 78)

Tri 56 do nham (pm) (‘,l{‘j“?“ Phuong
Cip do SR ! phép Ung dung
nhim chuan o
* Ra Rz 1.0nm) gia cong
1 - 120- 160 8 Tién tho, C4c bé mat khong ticp
3 . 160 -80 8 cua, diin, | xidc, bé mat khong quan
1 B RO -40 % khoan ... trong : chan mdy, gid dd
,:; J—— — _— e —_ y,‘\',,‘,,‘,',_.. [
34 - 40 -20 2,5 o . o
5 _ 20 -10 25 Tién tinh, Bé mat ti€p xuc tinh,
T T |7 | diatinh, dong, truc vit, mat mut
hay... béinh rang ...
G 2,5-1,25 - 2.5 phay i
- - B¢ mat tiép xiic dong :
7 1.25-0,63 0.8 oa. mai. ¢ mat ti€p xic dong
b 0.63-0,32 - 0K , 5 b mat rang, bé mat
] dinh béng | iang. ba mat xi lanh,
9 0,32-0,16 - ox | bématchdt... |
10 { 0,16-0,08 - 025 | i tind _
11 0.08-0.04 = .25 d! nh B¢ mat mit, van, b1, con
. . e mong, , , .
12| 004002 - 025 | nghicn, ra, | A dung cu do. can miu
T ) B S By e giil Cdllg VoV I
dac biét, .
13 - 0.1-0.05 0.08 phuong | BE mat 1am viéc cAc chi
14 _ 0.05-0.025 008 phap khac | 1i¢t chinh xdc cao, d’l_mg
' ’ cu do, can miu chuln ...

1.9. PHUONG PHAP PO VA DUNG CU PO

1.9.1. Phuong phdp do
Tay theo nguyen 1¥ TAm vice cua dung cu do, cich xie dinh gid i do 1a 6 cac
phuong phip do true tiép viv do gidn Gcp.
a. Do trie tiép
Hxo true ticp I phaome phip do mia gid mocaa dai leong do duge xae dinh e nép
theo chi 56 hoae s6 do trén dung cu do.
- Dovre vep mver doi dimg do trae Gép kich thude can do v gia i do diucie nhan
rere tiep teen vach chi thi coa dung cu.
- o e tép vo sdnh dung A xac dinde i so s Iech cua kich thade so vdi mén
chuan. Gid tri sad so duge xdc dinh bang phép cong dai so Kich thude mdu chuin vai (i 5o
sl fech dd.
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b. o gidn tiép dimg xdc dinhy kich thude gidn ticp qua cde két qua do cie dai fugng cé
lién quan dén dai fugmg do.

c. Do phdn tich ( do ting phdn ) ding xéc dinh cde thong s6 riéng bict clla san pham
khong phu thude vio nhaw.

1.9.2. Dung cu de

12t inh 1.20 dén binh 1,22 gidi thiéu mot s6 loai dung cu do thong dung. PO chinh
xie kich thude phu thude vio loai dung cu do va cdc phiemg phdp do khac nhau. Cac loai
dung cu do thutmg gap 13 cdc loai thude @ thude thang, thude cudn, thude day, thude 14,
thude cap, thude do gde, compa, panme, déung ho so. calip, can mau ... Céc loat thiét bi do
tién ticn thuomyg diing nhu - didu do klif nén, diu do bing si¢u am hoge lade; thict bi quang
hous thiet bi do bang dién hoae dién tir vov...

a Theke 1d co vach chia dén 0.5 hoac lmm, ding do chiéu dai, chidu rong, khoang
cach, chiéu san . nhu true, thanh, rinh, 18... vdi d6 chinh xdc thiap khoang + 0, b,

h. Tleese cdp 1 dung ey do van nang dé€ do cdc kich thude gidi han, ngan nhwr chicu
dii. chidu sau, khoang cich, dutmg kinh ngodi, dudmg kinh 16 .. vai do chinh xde o6 thé
dat duge khoang £ ( 0,02 + 0,05 y mm., Hinh 1.20a 12 loai thude cap thong thumg véi do
chinh xdc + 0.05 mum, hinh 1.20b i thuée cap déng hé ¢é thé do kich thude dat dé chinh
xdc * (0,02 mm va hinh 1.20¢ va 1.20d hudng din phuong phip do bang thude cap ¢d do
chinh xdc + 0,05 mm ( hinh 1.20¢ ) vit cich doc gid tri do duge bang loai thude cap cé do
chinh xdc £ 0,02 mm ( hinh 1.20d ).

. Parme ( hinh 1.21 ) dimg do dudmg kinh ngodi, 16, rAnh .. v&i do chinh xde cao, o6
thé dat = { 0,005 + 0,01 ) mun. Pamne chi do duoc kich thude gidi han, vi dy panme ghi
0 - 25 chi do duge kich thude < 25 mm, néu ghi 25 - 50 thi do duge Kich thude trong gidi
han tir 25 dén 50 mm vove., Thnh 121 gidi thi¢u panme do ngodl, panme do 16 vi phuong
phip doc gid tri do duoe bang panine.

d Cadip - cdn miare i cde loai dung cu kigm tra ding trong san xudt hang loat, hing
Khoi, d& Kidm tra kich thude gidi han cic san phiun dat ycu ciu hay khong.

Vi dy, calip hiin ding kicm tra dudmg kinh ngoai, calip ndt dimg Kiém tra dudmg
kinl 18, chidu rong rinh ... trong dé ¢ mot diu 1a kich thude nho nhat ¢ min ) va mot diu
v kich thude Idn nhil ( max ). Gidi han max - min chinh I dung sai coa Kich thude sian
pham. Hinh 1.22b gidi thi¢u mét so loai calip.

e, Cdn ld dung 48 kidm tra ciac khe hd nho.

g. Dony he so (hinh 1.22a) ¢d do nhiy cao viv do chinh xiac dén £ 0,00mm, ding kiém
tra sati 56 do so vdi kich thude chudn bang ban ra, ban g4 chudn nén ¢é thé kiém tra dugc
phidu dang be mat. Dung dong hd so ciing o6 thé xdc dinh duge do khong song song, do
kiv -1 vuong géc, do dong tam, do won, do phang, do thang, do dao v.v...

i fedng chi dimg kiém tra mot Kich thude hoae hinh ddng. Vi du, hinh 1.22¢ gidi
thicn mat nhdm dudmg Kim tra bin kinh gée luon,

1.10. TIEU CHUAN HOA

L10.1. Khdi niem vé tieu chudn hoa

Tiéu chuin hda 10 linh vye hoat dong nham xay dung vi dp dung cdc lice chudn véi
muc dich on dinh vi phit ricn san xuit, dam bio chit lugng, nang cao nang sudl, ha gid
thamh sin pham. NG iit mét vai trd quan trong trong nén kinh t¢ quoc dan, dac biet 1a qud
trinh cong nghiep héa cua mot dit nude. PG i car sé vitng chac dé dua nén sian xudt tr tin
man, thd sordén tap trung thong nhit, cé ké hoach va hién dai.

Ti¢u chudn héa con 12 bign phap chi yéu dé hop 1y héa san xufl k€ hoach héa nén kinh
1¢ qude din, phan cong vi hop tic san xudl giifta cdc nganh, cdc ving kinh t¢ va cdc nude véi
nhau. -
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a. Tinere odp thong thucmy
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0,04 mm

Cdc gia #ri dac dype -
. Do lo bdng thacor 33,00

0,20 mm 0,20
0,04

33,26 mm

d. Cach doc gid tri do duoe bdng thieire cdp

Hink 1.20. Thiece cap

*
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X1

b, Panme des 1

500 mm

L 28 ——— (,28TM
. Pamne
do ngoai

0,50 mm 5,00

. Cdeh doc gid 11§ do duge bing panme

Hinle 121, Papme

a. Ding o so . Dudng kiénr tra bdn kinh géc tron

Hinfy 122 Ding i se., calip, dudng kism ira ban kinhede Lo



Irong nimg naum gan day, the gidi dang cd xu hudng thong nhin hoa vé Géu chnan

vai xu huomg Ty 18O - 9000 Bun co sd.
110.2. Co so dé xay diung tiéu chudn
Nhimyg co s& dé xay dung ticu chuin b vio cide ehiie nang chi yéu sau day
- Cluee ndng chdi hieerng

Frong thie 18 vice qui dinh chat Tuong san pliam b cong vice e pluie tap, quan h
trie HEp din yéu cio viv kb namg thye 16 ona ciie e sd nén can didu hoa nhimg you ciu
chilt lugmg sin phitm véi kha nang tai da cla san xail ¢ de ra nhlm,_. EI i phap lwp ly nhat
v chill lugng timg load mal himg trong tmg giai doan phit (rién cua nén Kinh 18 quoe dan,
Nhicm vu dé phai duoc gidi quyet bang ti¢u chuiin hoa.

- Clurc nang thang nhdi hda 10 mot vong nhimg chie nang chi yéu A8 phit trién
sian xudt dong bo, ¢d he hoach cia mét nén kinh & phat wién, trdnh Gnh trang hdn loan thi
teudmg gy nhidu bit hap 19 viclang phi cong sic viv cha cai vat chat.

- Chaee ndny dér fan d€ dam bao phan cong lao dong. chat hamg sin phim, tang
mng sudl, ha gid hinh sin pham, dam bio s thong nhit khi lap ridp, thay (he, sia chita,
hio himh ... £6 14 npuyen tae cht dao duoce dp dung rong rdi & hau het cic nude cong
nghiep phit (rién.

- Cluie many tict kico

Ticu chudin héa t bicn phip 6 hicu lue d¢ han ché sy hao phi site lao dong, wr licu
sin xudt, et kiem nguyén vat licw, nang cao duge nang sudl vie i gid thinh sdn pham ...

- Cluie mdng phdp Iy

Nhitng ticu chuin v& quy cich v chat luomg sin phiam ducce ban hanh i co sé phap
by, mang tinh chét phip Ienh khong nhiing trong k¥ thuat, dic¢u hinh sin xuat ma con li co
sa phitp 1y d& kv KCUhgp dang, thict kS, sin xudt, 1am trong i kinh & d8 gidi quydt ranh
chiip, Kiém tra xi¢ Iy nhitmg trudmyg hop vi pham quy cich v chill lugmg sin phiim.

Chite ndnyg vrdo due
Ticu chuan haa 1 co s khoa hoe cho moi hoat dong nén nd duge thue hign ngay
rong cong Lic giang day. dao o boi dudmg Kicn thare, trinh o khong nhimg cho sinh
vien, hoe vién frong cie trudmg miveon cin thiét cho cic Ciill ho 1o chie, quin 17 sin xuwit,
vitn bo kinh 1¢, cin bo k¥ thudt vi L()]lé nhan nén nd ¢6 v nghia gido duc nham lam cho
mok nguoi tich cue tham gia xay dimg viv nghi¢m chinh Lh.lp hiwh cde Hiéu chudn,
1.10.3. Cap tiéu chudn
Thy theo pham vi ¢o hicu bue cua ticu chudn ¢ mitie do khic oha mioticu chuin duge
phin ra thinh ticu chuan nhiv nude nha
- Ticu chudn Vict Nam - TCOVN
- Tieu chuan cua Nga - 1'OCTE
- Ticu chuan cua Hoa ky - AST, SALL AISI
- Ticu chudn cua e - DIN
- Fiew chudn cun Phip - NIF ¢ AFNOR
- Ticu chudn e Nhin - IS
Trong mdi mirde Lai ¢d (eu chwin nganh ( TN ), tica chudn ving, dia phuong
C1CVy, ticu chuin cho xi nghicp.
licu chuan I1SO - 9000 ¢ International Standarlizition Organization ) dang din trd
(hanh Héu chuan guoe 1 1O - 9000 néu ken chal lhegng san phiun lay chit fuong dich vy
I3 wng the ciae chinicu, viie die tnimyg cui san pham, dich va vai giit ¢ hop-ly, dam bio do
tin cay. Vi vay né kliong ¢hi Ta dam bao chat lugng sian pham cuoi cing mit bao gom ci
viee loai trir nhimg nguyen nhan gay ra sai pham vé chal lugng san pham mivtean ho hé
thong phai duge quin |y chat ch&, lien toe dong thes phai 16 chite 16 vivhop the 161



[SO - 9000 14 hd tiéu chudn tip hop toin bo ahimg kinh nghiém, nhimg chuan muc
quoc 1¢ trong vice quan 1y vivdin bao chit luomg mot cich ki hico va it d¢ nha, tao
dicu kien hudn 1ai cho san phim hoi nhip vao thi truomg caa the gidi.

1

1.11. KHAI NIEM VE CHI TIEU KINH TE - KY THUAT

AL Chi tiew kinh té - k§ thuat

Chi uén kinh 1& - k¥ thudt 1 nhitg chi ticu dé ra nham tang nang suat lao dong, 1iét
ki thod gian, vat we sadung trang thict by hop 19 nham dam hie chal lugng va ha gid
thanh san phim.

VE dinh miie, chi ticu kinh té - k§ thudt ¢ mot ¥ nghia rat 1dn trong viée s dung con
ngur, trang thi¢t bt mot cich ¢o hi¢u qui, chong dng phi thot glan, vat we. thict bi, dp
dung cic hién phip lao dong tién ticn d¢ ning cao nang suat lao dong, ha gid thanh sin
phani.

Noi dung cic ehi ticu kinh (& - kv thudt bao gbm : chi icu vé thii gian, chi ticu vé
nang suAl, i teu vé ticu hao ngayén vat licu, khau hao tang 1hi¢t bi, dung cu vi chi 1iéu
vé i thimh san phitm.

1.11.2. Thad gian gia cong T
Thayi gian gia cong T (tinh bang giay - s, phadt - ph hay gicr - 0oy 1 thai gian cdn thict
d¢ hodm thimh vice gia cong mat Joat nchi Gict :
T =71, +1T.mn
Trong dé: T, - thed gian chudn bi k$ thudt viv ket thae.
I' - thisi gian gia cong timg chice cho mdi nguven cong :
T.=1, +1, +71, +1T,

- thisi gian co ban { thon gian miy ).

"

I
T, - thon gian phu.
I, - 1thod gian phuc vy,
T, - this gian nghi nga W nhién cia cong nhan.
n - x0 Tugmge chi (et gia cong trong loat.
I.11.3. Nang sudt lao dong N,

Chi tiéu v nang sual quy va bang <6 liomg sin phim san xud ra ¢ chice ) hay Khoi

luomg san phim ¢ kg hay tin ) trong mot dom vi thdi gian ¢ ngay, gido, thing ).
Voo
. i

Ndny sidt tao dong N cao phy thude vao trinh dd 1o chiie vt quan 1y san xuat, nhi
vito quy rimh cong nghe ten tien v hop 19, vao it do co khi héda va tu dong hoa, trang
thict hi vircong cu lao dong tien tién, nh trinh do tay nghe vahiéu biét cua cong nhan,

1.11.4. Gid thanh san pham

Giiit thinh sian phitm ciing <6 the ndi [ nang suat lao dong i hoi vi tang chi phi cho
mot don vi sin pham.

Gid thanh sin phim bao gom gid thinh vt W, nguyén vat Licw, chi phi fuemg ihudmg,
Khitn hao tring thict bi. dung o, comg ey lao dong vie nhimy che phi khiic abi o cie load
the ., dae dai, nhd xucmg. guan 1y phi, bio hicm, an toim v

Viay muon od gid teiinh san pham ha thi nang suill ke dong pliit cao, nhimg T phii
hict tict kicm nguyen v ticu, vit tr thict bio dung cu, tict Kicm sie Lo deog true tidp va
erin tep. bt s dung nhiimg thinl trn khoa hoe ke thudt mdi, bict 1o chire, quan i 1o

6



PHAN TIIT HAL
KHAI NIEM CO BAN VE PHAY

2.1.NGUYEN LY CAT GOT KIM LOAI KHI PHAY

2.1.1. Thue ehat dae diém
Phay lia mét phuoeng phdp gia cong ciat got kim lowi. H6 [& qui trinh cat di mot 1dp
kim loai ¢ goi 13 lugmg du gia cong d¢ o thinh phoi ) trén bé mat cia phoi dé duge chi
(et ¢6 hinh ding, kich thirde, do chinh xac, d¢ béng theo yeu ciu k9 thudt trén ban ve.
Qui trinh d6 duge thue hi¢n trén cic may phay ( goi chung Eumdy cong cu hay mady cat
kim load ), bang cic loai dao phay, mili khoan ... goi chung L dung cu gia cong cat got.
Phay ¢6 thé dung dé gia cong tinh, gia cong lan cudi d& dat duge do bong, dé chinh
xic cao, d¢ co khi hoi, 1 dong hod. cho nang sudt cao dimg trong sian xuit dom chice,
himg loat vivhang khoi. SO Tugng nguyén cong gia cong cat got dat (3 60 = 70% cong vice
gia cong ca Khi thi nguven cong phay cang chigm mot (v 1¢ 1dm. Miy phay ¢6 <6 luemp
nhicu, chidm mat ty 1¢ lan v gilt mot vi i quan trong trong cie nhi miy, phim xudmg co
khi.
2.1.2. Sur tao hinh bhé mdt AT
va cdc dang hé mdt gia cong

.~ > - - L t
Hinh dang bé mat ciae chi * A A
tct, dung ey phat gia cong co -
khi vt da ding. Khi man diem * A A
chuyen dong tao thimh mol i
duemg ( hinh 2.1 3 mot doun * A
thang  (goi 1a duomg  sinh) u B
chuyen dong licn e dua i
tren mot dudmy khic (goi Ia _
ducmy chuin ) tro thimh mot Hink 2.1 Quy duo cita moe diém (o)
mad ¢ hinh 2.1h ). B0 Ta qu¥ ver mrot doan thang (D)
dioo o mot diem hay mat
dumy.
- .
‘ T I
I
b '
- . —_—
' ! i ' 1
2 — 2!
ol B €. H '
3 AN

Lo
Q-
|

ol . o h.

Hindr 2.2 Cae dany hé mdt chi vét eia cong
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[Tinh 2.2 idi thicu mon s6 vi du o hinh cic bé mat dién hinh @ nat phang, mat nén,
mat tru, mat cau, e than khai - mat khai triéa.

Chuyén dong teomg doi gidta dutmg sinh va dudmg chuin goi [ chuvén dony tao hink
bet it i cong. DG 1 chuyeén dong ltong déi gitta dao v phéi d€ hinh thanh nén hé mar
gia cong. Chiing <6 the 1 chuyén dong dem gidn hoac phice tap theo cde plucong phap
chap find, bae hinh quy b theo vér ) va plucomg plidp tiép xiic,

2.1.3. Chuyén dong co ban khi phay

Chuyén dong co bin Ti cic chuyen dong d¢ thue hién qua trinh cat got, hinh thinh
cite b mat cua chi tict gia cong, bao gom :

- Chuyen dong chinde ¢ chuvén dong ede 3 1a chuydn dong chit yéu thue hién qui
trinh cat tao ra phoi, k¥ hi¢u li V houc n. Chuyén dong chinh khi phay 14 chuyén dong
gy ron el dao phay duge truyén ddn qua true chinh.

- Chuyén dong chay duo 8 13 chuyén dong &€ 1thire hién qua trinh cat 1iép tuc va cat
het chidu dai chi Gét P36 L chuyén domg doc, ngang hoae thing dimg cia bin mdy phay
<o g phoi. Chiing thudmg vuong goc vai true dao;

2.1.4. Thong si hinlt hoe /' ' -
ciia dao phay Vin L Dao phay e

IMinh 23: g
thicu s dd cat cua
molt dao phav try oo
nhico rang. Moi rune
fwemg  tmg nhy mot
con dao tien hoae dao
hio nlier hinh 2,30,

Fin |
N

Hhinh 2.5 gidi thicu
Cau Lo cua mol o
dao tien, dai dicn ¢cho Y
cie e dung cuocat H o =
No gom phan dedie dao
(,1}];1” lun vi(_'g) Vil Hinh 2.3 S de rtjl' ctiar oo [}if“‘_\' trirfa)
pleen than (i daoy v ot rdny ctid dao phay ()
¢ pa lap dao len mady. { toig wng Ve cde LGt cdt clid et due tion )

h.

Phitn din dao cd cie bé mat v cie ludi cat el dao,

. Dindt nehia

Linh 2.4 gien thigu ciic be mat irén phoi
hé nat can gia cong I { chua gia cong ). hé
mal dang gia cong I - mat cat ( dao dong
Uep xue v chi Uet gia cong ). bé mdf da gia
cong T dao v di gua )
[inh 2.5 gidi thicu mot con dao tien. Can de
dE pa kep dao len mav. b dao L plida o
vieo, Vheo plgcmg ohay dao oo mat trvoe 1
el thaiit phoi, st sau ehink 2 Tahé mat doi
dicn vai mat dine giacone. maf san phie 3 13
bé mat doi dicn vai mat sau chinh vie mat noi
tiep gitimat 2 vi Hinke 2.4 Cde bé gt trén phoi




Cic Wudi car gbm luii cdt
chinh 4 14 giao tuy@n mat 1 va
mat 2, dé 12 phidn 1am viée chu
yéu coa dao, ludt cdt phu 5 1a 6
piao tuyén mat 1 va mat 3, né
¢6 mot phin tham gia vio qua
trinh cat got, ludi néi tiép 6 14~
giao twyn cia mat tude va
mal nén HEp.

Than dao

h. Cde bé mdt tou dd cna

et ' 7 Piu dao
- Mdt cdt 12 mat phang di 4 2 T

gqui mot difm coa ludi cat s T
chinh vt iép xic v&i mat dang
gl cong tai didm do. -

- Mat ddy 12 mat phang di
gua mot didim cua ludi cat
chinh v vudng pde v mat cat
tai didm dé.

Hinh 2.5, Dao tien
LM inede 5 2. Mar san chind 3. Mdt saee phue [
4. Ludi odt chinfe; 5. Lud odt phu . 0. Ludi néi tiép

. Cde gaoe dacer

Hinh 2.6 rinh by vic gée cua
mot con dao ticn (con goi 14 cic | {
thong s6 hinh hoc cla dao) g6 : » )

¥ - wéc trude chink ( poc
thodt phoi } 14 gde hap bai mat _
trude vi mat ddy, do trong tict - i
di¢n chinh. y ¢é anh budmg e | /
tiep dén qua trinh  cat. Gée : / P
niy ¢6 thd 1 gde duomg, am P
hoac bang khong, thutmg  y = - S

ac bang khong gy \ ,
10 = 15",

a - woe sae chinh (goc ma
sity 1 gde hop boi mat trude B B
vi mat sau chinh, do trong tid Hinh 2.6 Cie g dae ticn

dién chinh. o dnh hudng true Gep dén ma sat giita dao va phér, thutmg =0+ 12°

/- wde sde 1 ge hap b mat trde va mat sau chinh, do trong et dién chinh.
Y+ p+a=90°

Ciac gde phy ciing dinh nghia tuomg ty nhu cie gée chinh, nhimg do trén tict dicn phu.

¢ - gée nghieng chinh 1 gée hgp bai hinh chidu ciia ludi cit chinh xudng mat diy va
phuong chay dao, 16 anh hudme nre tiep dén qud rinh cat viv do bén cha dao. Thikmg ¢ =
BRI o

@ wdc nghicng phy G gée hop bai hinh chicu cia ludi cat phu xudng mat diy vi
phuonyg chay dao, thuimg ¢’ =10°= 15"

£ - gode i duo ¢ dinh dao 3 1 gde hop bdi hinh chicu caa lui cal chinh v hinh chicu
cua lu@ cat phu len mat ddy, nd dnh hutmg dén d6 bén cia dao.

SN E
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2.1.5. Cdc thong 56 cua yéu ti cdl va ché dé cdt khi phay
Hinh 2.7a pidi thiu mot s6 thong s6 cda ché d6 cat, hinh 2.7b 1a cdc thanh phin lép
cat khi phay.
a. Tie do cdt Vo 1 lugng dich chuyén tuong d6i cia mot di€m trén Judi cit cia dao
phay so vdi chi Lidt gia cong trong mdt phiit, tinh bang n / ph.
- x.Don
© 1000
trong dé : D - dudmg kinh cta cla dao phay & thei dié¢m xét, ( mm ).
n - 80 voug quay clia cia dao phay ( truc chinh ) trong mot phut, (vong/ph).
b Litrny chay dao S 1 luomg dich chuyén doc, ngang hay thing dung cia phoi (hoac .
ban mdy) so vai dao, ¢é llu. tinh nhu sau :
=5, ,n=5,zn

Trong d6 :
San - lwong chay dao cho mét phiit, (nun/ph).
8., - luemg chay dao cho mét vong, (mm/ving).
5, - Lugng chay dao cho mot rang, (mmy/rang).
# - 80 rang coa dao phay. . ’
n - 80 vong quay cua dao phay, ( vong / ph ). Hink 2.7a. Thong s6 cdt khi phay
. Chién sdu cdt ¢ khoing cdeh gifta bd mat da gia cong va bé mat chua gia cong.

t=H-h

Apyp= 0

Trong dé -
H - chidu cao phoi trueée gia cong, ( mm ).
h - chiéu cao chi i¢1 sau gia cong, ( m ).
d Chiéu day car o ( mm ) 6 quan b
~ Chiéu day cat khi phay ( hinh 2.7b ) thay
doi tir gid tri 16n nhat ¢ a,,, } déb gid tri nho
nhit (i, =0). Nhuvaya,, <S5,.

TIAY

1Tt
e Chiéu rong Iop phoi odt B ( mm ) va

dicn tich 1ét dién lap phoi cdt

f=b.8 (mm).

g Lhéri gian ‘fi" vang T Hinl 2.7b. Thank phdn ctia lop ode khi
T= l,.. P + Vot + T phay bdng dao phay tru rang tidng
Trong dé : T, =T, - thivi gian may,.
- thdi gian phu.
i - thin gian phuc vu.
- thivi gian nghi cua umg nhan.
Theo so dn hinh 2%, thdi gian mady khi phay c6 thé tinh nhu sau :

1

o=
5

ph

"t
'l'

rhu

Trong dé. 1. - hinh tinh cia dao ( hoge ban ndy - mm ) duge tinh nhu sau :
- Daer phay mdt diin
Khiphav tho  [,,=8B+R-X vakhiphaytinh L, ,=8+D+2.

N=+R -a°

< Dao phay hinl ru L=B+Y+12

H



Y=Jt(D-1)
1> =2R - dutmg kinh clia dao phay.
t - chiéu sau phay , S, - lugng chay dao phit, (mm/ph), B - chidu dai phoi.
X - lugng thodt dao . Y - lugng an (6i clia dao, i - 56 hanh trinh phayy

'Dao phuy .

} | o
/ (\J a — =” |th

macgt et

< Col Ta X — !
Llhd ,‘ A LB/
- L — - i 1

Dao phay |
hinhi trye |

- B R
. \

"“'"-"‘ I ’ B )
de in ~—

b Dac phay hinh tru
Hinh 2.8. Sor dd vde dinh théi gian gia cong khi phay

fr. Ndng sudt cdt N ( chiée / ph)
|
N==
T
Nhiing bién phip dé ning cao nang suit la giam s6 hanh trinh chay dao i, chon §_,
(lugmg dur nhé nh4t ), tang n nghia 1a 1ang t6¢ do cat V va tang lhugng chay dao S hop 1y.
2.1.6. Dé béng bé mal chi tiél gia eong
Hinh 2.9 gidi thi¢u so dé xde dinh anh hudmg cha luong chay dao S dén do béng bé mat
gia cong. Khi lugng chay dao § qui nhé (S < 0,02 nmun/vong ), dao gin nhu khong cit ma
truet trén bé mat, 1am bic¢n dang déo, dd bdong gidm. Nguoce lai néu S Iém tao nén vét nhap
tthd b mat 1o vix o bong giaun.
- Néu mii dao nhon tuyét doi { hinh 2.9b ), 1a ¢é -
f,=a.b =8.1
Thuc 1& f, =1, - [ =, -dién tich tam giiic ABC
[ = AABC = ( AB.TIC)/?2
F = (AII+BILY.CT1/2 = 8.C11/2
= ( CH . cotpp'+ CH . colgp) . CIT /2

AY
- (H= -
cotge +cotgg
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Viy 8 tang CH tang v do héng hL mat gia cong grim.
- Neu mil dao c6 han kinh gée heon 1 ( hinli 2.9a), tacd
f = dicn tich ABC = dicn tich ABOO' - 2 dién tich CBO

N
> r3—2_r_("H+('H':r'¥~4—

Vi CU nhd, nen CIF 1a v cung BéL duge bo gua

- CH =~

Hindt 2.9, Serdei wide dinde andi Iuting cia liomg chay daco dén do bong bé mdt
a. Mt dae o6 ban kind r b Mt dao nhon tuyét déi
Phoi

2.1.7. Hién twong vit Iy va co hoe xdy ra khi cat got

Nhimyg hi¢n trong vat Iy vi co hoe xdy r trong quid
trinh cat gol ¢é anh huéng nhidu dén qud trinh gia cong
nhu dé bong., do chinh xdc, do bén cia dao, nang sudt car -
pot... bao gom sy hinh thinh phoi, hién wong bidn cimg, [~
hicn tugng fco dao, fue cat viv sy rung dong ki cat got, siz Chi tiét
mil mon dao, nhigt sinh ractrong qua rinh it got vov..

w. S indi thande phoi v cde loai phot Hinh 2.10. Sy hinh thanh phoi

Khi ¢ ngour Tue tie dung ¢ vi du hinh 2.10), dao nén vio phoi tao bicn dang din hoi
10§ bicn dang déo v phi hity d¢ tich ra mot dp kim loai goi 14 phoi.

Ty theo tinhe chit coa vat licu (déo hay don), ché do i, cic gée do cua dao ... ma
phoi ¢6 cie dang Khie nhau. Can o vivo dang phoi ta dinh gid duge chit uong duing cu,
do bong, su ticu hao nang hagng ...

- Phed van ¢ hinh 2000a0) sinh ra khi cat vat Ligu don, phoi ¢ dang hat khong déu
nhaw, fue cit thay déi lien we, gay rung dong nhiéu, do bong bé mat kém,

- Plioi bee 1 phot aép, phoi imdanh ) duge o ra kKhi cdt v licu khong don, kém dio.
Phoi duoc ao thinh timg manh, x¢p chiong 1én i nén lue et thay doi khong nhidu vi
do bang cao hon (hinh 2.1 1h ),



- Phoi day { cugn, dai } Khi cat van Tien deo, toe do cit Idn. Trudmg hop nay phoi kéo
dai ra hoae cudn thimh timg cudn, luc cat it thay déi , do héng bé mat cao. nlimg giy kho
khan cho qui tinh cat, dé giy 1ai nan Jao dong ... Khi d6 nén dilng oo cin he plioi ¢ by
phoi ra timg doan ( hinh 2.11¢ ).

h.

Hinde 2,01 Cac loai phe

b Nhuiét edr ( hinh 2,12 (J. Phoi
Trong quid trinh cat, ma sat it dao v '
phoi v gilra dao v phor phiat <inh nhict o vine
cal, nhigt do cao ¢ hiang ngin o ), inh brong
den chat Tuong bé mat, da bang . do chimh xic
et cong, o hén dung cu cal vii nung sudt Gt
Nhict luong Q sinb ra truyén vio chi Gét () =
49 ruyén vio dao (5£209), truyén vio phoi

[ Y0

Qu

vit tryén 1a khong khi (Q, = 4%, Finh2 12, S dis phdn e nhiér it

Tacd: Q=0Q +Q,+Q,+Q,

B¢ giam nhiét et Q 1 diang dung dich fron ; ,
neudl vai yeu cau giam nhict do. boi tron, o T, ' b opx
khong anh hwong den moi teudnige, khong L g, an ' ;
mon mdy, dao, chi il do gid. C6 the dimg diau. T A
dung dich xut, ¢munxi ... [am dung dich tron npao.

o L edr (hinh 2,03 ) 5 v
- A

Lue sinh ra trong qua tAnh cat rie 1dn, anh
hdmg true Hép den chidl hugng b mal chi GEL gia
cong., mom dung cu. gay ra dao dong anh hurdme dén
iy moc thict bi. P

Luc cat tang hop ¥ ¢6 thé phin tich thinh ba
e thiinh phin theo bictrue toa Jdo nhu sanc: P

Hinh 213, i ot
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- Pz ld due Liép tven ( e cde chinh fie vane ) ciing phaomg va chidu vé veeld toe
do ¢t Pz e gid i Ion nhat, dimg 9 tinh cong sudt dong co chinh cia may.

-y ld e Tutdng kinh( lac won ) tic dung trong mal phiang ngang. N6 ¢6 xu hudmg
udn chi tet vid ¢d snh huomg e Gep déin do bong bé mat vivdo chinle xic gia cong.

- Padd hue chay dae ¢ e doc ), ngage chidu vdn chivén dong chay dao, ding dé tinh
dd hén ea dao viveo cin chay dao,

Theo thute nghicm G eo -
ProPyv:iPx=1:04:025
N T N I R F IR SV

o Sie e inon va gl hen cra dao (hinli 2,14

130 1dc dung nhiét vit ma sit, dao bi mon didn qua ba giai doan : mai mon ban diu Oa

(mai rin, san dé 1 doan mai mon on dinh ab (théi gian 1am viée binh thudmg - dii nhar ).
Tie didm b g ud dic dao b mid mon tang dot ngd! va khong thé 1am vice duge nita
hinh 21400y, ot .

Dao o the bi mai mdn /
e, mid mon mal sau, cing ¢6 the
bi mid mon e mat trade v mat sau .
( hinh 214k ). h a h

Neudi ta gquy dinh idu chuan
iam vice binl thudmyg coa dao bang
tuoi bén 1 (tinh bang phil). Hé 1a

than gian quy dinh i dao Fon vice 0 >
hén e gitta bai 1An mdi o dao L bt ;
hoac thay dao. Vi du. véi dao thép a. -

216 T = 60+ 90 phidt, dao hop N Gt

kim cimg T =45 + 60 phuit, dao tien Hink 2.14. S and mon duao
ren, dao dinlhinh, dao bio T =120 pluit. Khi gta cong tr dong ¢ thé 18y T =15+30 phut.
2.2. VAT LIEU CHE TAO DAO

2.2.1. Yéu ciu cua vdt liéu ché tao dao

- £33 iy phitk cao hon v licu gia cong mdi cal got duge. Vat lidu ché tao dao sau
nhict luyén can 6 d¢ cdng 1rén GOHRC,

- D bév cer hoe ehin va dip 13 kha nang lim vige, chiv lye md khong b phi huy.

- D¢ hén nhiét 13 khi nang gitt duge tinh chit co 1y nhat 1h do ciing v do bén & nhict
do cao trong mot thaid gian dii vi trong qué trinh cat nhict dé vang it dat khodang 1000°C,
nén dao bi mon nhanh v lim giam nang suat cat ...

- Finde chint i mon 13 Khio nang chiu mia sat cua vad licne mac it bi mon. Do ma sit
giita dao v phoi, gittacdao vi phot rat Iom, sinh nhi¢t By miii mon comat trede v mat sau
cui dao. Nhict do chng cao, toc déd mai mon cing vhanh v ciing méanh it hon nén dao
cim <6 tinh chin mii mon cao &6 tang hoi gian Bun vice cim dung oo cat D6 13 tuei bén T
cut dao.

- Tinh cong nehe BUkha nang dé gia cong, bicn dang . tao ok, mii sie, siely ( ép,)
han, ren, nhi¢t luyén ).

Ngodi ria vt licu che tao dio com cin e kha nang chin va dap, chju an mon hda hoc
vii gid thanh thap ..

2.2.2. Cdc logi vat liéu ché tao dao thirang ding
a. Thép cacbon dune v
Theo ti¢u chudn Vict nam ( TCVN ) thép cachon dung cu duge kv hicu Id CD70 dén
CD130, thanh phan C =07 + 1.3 4%,
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Trong dé CD e thép cachon dung cu. con 0 kém theo chi thinh phin phin van
cachon, ( vi du CD70 ¢ chan 0.7% C ). _

Thép cachon dung cu san nhiZt luyen duat 60 + 62 HRC. Tinh cong nghe o1, d& ren dap,
dé cat got, d& mdi sac, did do héng cao, nhung dé cong vénh, ma, tink chiu nhict thap
(khodng < 3007}, chiu mii mon kém nén ding ¢hé 1ao dung cu thong thudmg [am vide vdbi
10c do ¢ <35m/ph y nhur bl ren, tard, dao phay don gian, due, diti, hudi cua, Khuon

D Theép hoap kine duny o

Thép hop kim dyng cuocod hiun fuomg C = 08 = 149 3 vir cluta mét him huomg Iom
ciae nguyen o hop Kim, sau nhict luven cd the dat 62 + 65HTRC, do bén co hoe cao, chiu va
dap 16t <6 the Bum vice @ nhigt do 300 + 300°C, nén oo he tang van e cit ién 1,2 +1,4 tan
so vi CD.CThaimg gap cac fogi 90CTSE, Y00V N, 100CTI2Mo vy L dE ohé tao cae loai
dung thong thudmg nine ban ren, tard, dao phay don gisin { B vige vedi 16c dd cao hon thép
cachon dung cu )y dung cu do, kKhuon, coi, chay dap dol ..

o Phip g

I'hép gid cing 13 Toai thep hap kim dung en chit lugng cao ¢d thinh phin cachon va
hop kim cao tang dd ¢d hugng vonfram nhidu. Nhém thong thuemg nhir 90W9, 75W IR vi
nhom cd mang suat cao nhiy 100W EEV2 Q0W TRCoSVZ, 130W 10CeSVS .

Vi thép pid YW IRCoSY 2 ¢a 0.99% cachon, 185 vonlriam, 5% cobim, 2% vanadi.

Ihép gid s ahict loven cb the datda cimg 62 + 65 TIRC, chin mén 161, ¢ 1h¢ Jim
vice binl themg o nhict do 5307 600 C pai bén cao han 8 215 Lin, nén od ihd ting (dc
do cat [en 2 + 4 Ein so vdi thép cachon dung cu.

oy ke cing

Hop kim cing cd do cing rat coo, ¢d the dat 86 + 92HRC, chin duge nhiét 4o khoang
1000°C, do dd co the tang vin toc cat 1en 2 = 3 Lin so vdi thép gid, Hop kim ctmg duoe
che tao tir cde bot cachit vanlram ¢ CW ), cachit titan ¢ CTh ), cachit.tantan ( Cla ), 1ron
vai chat dinh ket 12 bot coban ¢ Co 3, Epmanhe dinh Winh eor thicén ket o ahict do kKhoang
2000°C dE coban cliay ra v Tion ket cdae hat cachit Tuis e Toan hop ki ceing, thismg ding
e BKL. TKL TITR haoae PO IO PO PYOC PO, PSa, MO N0 M0, M40, KOT, K10,
K20, K30,

Theo ticu chuin cua Nea ¢ FOCT )y e the phan thinh ba b hop kim cimg

- BE - hgp kim cting maot cachit nline BKA, BKS, BK 1O i du, BRX cd H% coban va
Y24 cachit vonlram.

- TK - hop kim citng hai cachit nlue TISKO, T30K S (L vidu, TISKO co 6% coban, 15%
cachit titan vi 799 cachrt vonlram,.

= TTK = hep Kim cting bacachit nho TI7K 12 ¢6 1249 coban, 74 cachil titan viu cachil
tantan va 8 1% cachit vonlram.

e Varlivu gom (s )

Thimh phan chu véu cua nhidm vt Licu nay 1 oxyl nhom (ALOLY, €6 dd cdng 1t cao
(khodng X9 5 9GHRC )y, chiv miti mon 01, ¢ the Fun vice o nhigt do 1200°C, ma sat rat
nho, ¢ (hE tang 10w dO cal dén 4000 nyphin. Bav 13 foai vat licu ¢é tinh nang 161, gid
thidmh rdt ré, nhimg el don, bi va diap dé gdv vir ¢ do bén udn khodng 400MN/ANT ) nén vide
s dung bi han chel Manh dao sie, hien mddi chi dimg cho gia cong tinh va bin tinh cde chi
et e be mat lien we, khong gav va dap hoae rang dong.

e Ko enwerny

Kim curemyg 13 vae 1i¢u ¢o tinh nang gui, nén duge sie dung trong nhidu linh vge. Kim
cuomg tr nhién hidm, gia thanh cao nén vice st dung bi han chd, Chi sau khi téng hop
duoe kim cuomg nhan o ( khodng mam 1955 ) mdi md ra khi nang sir dung rong réii kim
curomg vio nhicu tinh vire, dae bict T ché tgo dung cu cat, dung cu mii, dinl bong, dung
cuo .
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Ngudi ta tong hop kim ciromg visi ip sudl ral cao ( himg chue ngin MPa ) @ nhiét do
Khoang trén 20000,

Kim cuomg ¢& ¢ 0 ma sidl nho | chin mu mon 1o, lam viee ¢ nhi¢t do cao
(10001°C) do cing cao hom so vai hop kim cimg dén 5 + 6 1an, tinh ddn nliét 161 ¢ cao hon
1.5 + 2.5 1an so vai hop kim aimg ). ding ¢hd tao cic loai dao gin eong tinh, did mii, dao
st did min, dao cat kinh, dao tén vivcic loai dung cu ke de giaccong hop kim cting, kim
loai, hop kim mau, cie loal gom, sti, di thay tinh

MUAN - CCADAT vy Qr .

2.3. CHUAN - DINH VI - GA DAT \ i 2 y,
230, Bae tiwrdo { hinh 2.15 ) ' e

Mot vat ran (ayCl dai trong iz

khong gran <& 6 bde ta do. Khi dat
trong toa do Bécic Oxyz ¢ the phin
tich thimh cic chuydén démg tinh 1icn
doc e Ox, Ov,. Oz 101, Ty, Tz v

quay gquanh true Ox, Ov, O 1 OQx, Tx (
Qy. Q1. 0 - Qx

Mot khoi lap  phuong  trong 'l'y/ VQV \—t

khong gian duge khang che bai min
xOy ba bic ty do = Tz, Qy, Qx: mat .
yO7 hai hic nrdo @ Tx, Qzr it 20x ’ Hinde 2215 Cliniven dong ctia vt rin
mot bac irdo - by, ey Kliong wion
2.3.2. Nguyen tdc dinh vi
Do ovi 13 vide xie dinh vi tri cea phi ¢ hoace chi Ge0) rong mdt hé wa do di chon.
Kht biw e do dd duge khang che i vi te theo phgong d6 di duoe xdc dinh - disd vy,

Chrn 1 bé mat houe tap hop nhitg bé mat, didmg, diém thude phoi loae ohi 1iét vi
drgre ding d¢ dinh vi. Theo cong dang e loai chndn dngmg vap Iy chudan 1hico k&, chuan
vong nghe, chuan do luemg, chuin Lap rip, chudn chinh. chuin plg

Bicu kicn cian v du dé mor v o trong khong gian dudge dinh vi (ed dinh hoin
10y Bz sdw et der didore Khong chidteonee do ba Doe tn der phede driere khdnge cheé theo
ha plucong Mdc plan va moi rec qay tec thaot Moy teiemg vesr sa o v do,

Nur vy trong khong gian, so bic e do ¢ so dicm dohe v ) 1ir mat dén siu v so bile
i o ciing duge khong ¢he 1inmaot dén sau.

- Mot mat phang khang che b bae tir do. Néw co mot it i khang ché ba bae ur do
tht ciie mat Khac cing dong thai ¢ mal <o bie nr do i dicge kKhong chd (hinh 2.16a).

- Mot duomg thang khong che hai hie nir do,

- Aot dicm khong chd mot bie iy do.

- Mot khoi Vongan, ¢hot tru ngan, mat tru ngan. mat con ngan khégng ¢he hai bic tu
do (hinh 2 i6d ey

- Mot khoi ¥ da, chot trg dii, mat tro ddis mat con i khong chd bon bile te do (hinh
7100 ¢}

- Mat cau hhong ¢hd ba bic ur do ¢ himly 2160,

- Chat triam chi khong che mot bie nrde ¢ himh 20150 ).

Nhitg (rucmg hop sid dind vi gom @ cic truimg hop khong ché bac y do triing lap.
khong ché trén siu bae te do. Vicdu. khong ¢hé tren bai bie 1 do trén mot dudmyg thang,
mat tru ngan, mal con ngan, khoi Vongan: khong che wen babie tr do ten mdn mat phﬁng.
nid <z Khong ché tren han e iy do don vai mat tru, mat com, khos VL

Hinh 216 gidi thica mot so vi dip vé nguven tac dinh vi
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2.3.3. Ky hiéu va quy wdc
Hinh 2.15 gidn thidu mét o quy ude ky hicu dinh vi ghi trén ban vE gong nghe.

[ "3

b Y

13 Tinh chat cong nghé cha bé mat.
2 Mat tiép xic ( chuditn ) -

- Mat tho : nétkép —

- Mat tinh : nét don =+

) Chite nang thinh phan cong nghé : vau ti, chot, chét tram ..

W Mat tuép xdc :

- Mat phang :

- Mat khuytt : g - Mat vat [

$ v 3

- Mat khia

| - Mat cu : )

Fhink 215 Ky hidu quy wie vé dindt vi

()44-

5

v

Hinh 206, V7 die vé nguyén tde dinr v

~
bl

- Miii tan quay

- Mi tam ¢6 dinh : >

>

- Miii tam di dongy’ V3>

—
2

o
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2.3.4. Nguyén tdc chon chudn
a. Chon chudn the

Chudn tho chi chon tn didu vi mat ldn
duy nhiit, né cé ¥ nghia quydt dinh dén toan
bo qui trinh gia cong, phin bd hromg du cho
cic bé mat, diun bao do chinh xdc vi tri twong
ddi cho cie bé mat cin gia cong ... Vi du :
gia cong 16 O, dudmg kinh D, Kich thude a, b,
¢ so va bd mat A, B (hinh 2.17), ta ¢é hai
truomyg hop:

- e dde

+ Lay A tam chuin thé, gia cong 18 O ¢ID.

+ Lay € tam chuin tinh, gia cong A kich
thrde a.

+ Liy A 13m chuin tinh, gia cong B kich
thude b,

- thic rong

+ LAy O lam chuin tho pia cong A kich
thude a.

+ LAy A Fum chuan tinh, gia cong B kich
thudc b ( ¢ lugng dur phin ba déu trinh phé
pham néu 1& dic 1éch, con, méo .. ).

+ Lay A Fun chudn tinh, gin cong 16 $D,
tam O ¢d toa dd kich thude a | .
Nguyén tde chung :

- Néw oo Mot b ey
kliong eia cong tla chon mat do
liun chudn tho d& s thay ddi vi
i wemg doi gita bé mat tho via
bé mat tinh i nhod nhat. Vi dy
trén hinh 208 Iy A 1d choan
tho ¢ gia cong B, C. D dong
tam v AL

- G ot ser be ot Koy
wia cong ta chon bé mal co i

te cliinbh xéde cao nhal,

Vi du tren hinh v 219 chuan tho A dong

G sai 16 chinh xde hon chuan tha B,

Newr cae Dé it dién gia cony ta chon hé
mat o luomg du véu cite déa dan. Vidu hinh
208 chon A lun chin tho de gia comg B, fav B

Lun chudn tinh d¢ gia cong AL,

- Chon chuan tho vio bé mat neong ddi
hang phang, khong ¢ ba via, khong dat dau

neot, daw ot .

L— » U

= |

<,

Hinh 2 17. Chon chudn

Hinh 219, Chudn tho

1

Hinh 220 Gia cone truc hae

- Chuan the chi ding met K duy nhit, Tan ddu tén. D¢ dam bao s dong 1am coa
cdc bé munt 1ovdoa Khiopia comg trae bae tren hinh 2.20 néu dimg 2 A8 pia cong L va
ding 2 dé gia cong + thi Khong ddng ma phai dimg 2 Bm chudn tha de gia cong 30 (hoac



19 261 ding mat da gia comg & hoae -1 Tam chuan tinh dé gin comg mat ‘1 { hoac 30 ),

b Chon clusdn tinh

Chudn tinh ducc chon dua theo cic nguven tag

- Chon chutdn tinh chind - trung vai cic chudin khdc ( whu chudn Tap rip, chuidn do

ludmg - nrong g e Tam vide ).

Vi du chon 1607 clia binh rang lim chuin tinh 8 gia ¢6ng cic bd mat. sau d6 chinh
bé mat 16 112 1 chudn lap rép vie cong chinh [a bé man Lim vide ¢ hinh 2.2 1b ).

- Chuin tinh nén trimg vdi
goc kich thude ¥ 1a chuim
thong nhit cho nhidu Lin (d¢é
rinh sai sa tich lay).

- Chon chufin tinh nén
trinh bicn dang chi ¢t khi kep
{ vi du hinh 2.21a ) vii de s
dung K&t ¢iu dé gd 1thudn tien.

Lt 1

—1

o

h.

Hrinh 2.21. Chon chidn tinhi
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PHAN THIT BA
MAY PHAY - DAO PHAY - DO GA MAY PHAY

3.1. PAC PIEM VA CONG DUNG CUA MAY PHAY

Mdy phay 13 loai mdy cat kim loai phé bién, théng dung trong cic phan xu'o‘ng, nha
mdy co khi ( chi¢m khoing 15 +20% ). My phay ding gia cOng ciac mat phang rinh, 16,
géc, ciac bé mat dinh hinh ( rang, ren, cam, khuén méu, c4nh quat, cdnh tua bin ), cit dat
vGi d¢ chinh xac cdp 2 + cdp 8, d6 nham bé mat cdp 4 + cdp 6 (Ra 2,5+Rz 40) bing cic loai
dao phay tru ( rang thing, rang nghic¢ng ), dao phay mat ddu, dao phay ngén, dao phay dia,
dao phay lan rang, dao phay médun, dao phay rang lién hay rang chép, dao phay dinh hinh.
Ciing nhir cdc mdy cong cu, mdy phay 6 ur thdi c6 dai, xudt hien & Ai Cap, Trung
Quoc dimg dé gia cong gb, cdc loai vil khi don gian ( kiém, dao...), cdc loai dung cu lao
déng, sinh hoat. Nhumg phai dén cach mang cong nghié¢p the ky thit 17 ( su ra d&i cua may
hoi nuée ) va cdch mang khoa hoc k§ thuat 14n thd nhét the ky thid 18 né méi hinh thanh
nhém nganh & cdc nude chau Au, chau M. Tir chign tranh thé gidi thit nhit dén chién tranh
the gidi thit hai, cde mdy cong cu - trong d6é ¢6 nhém may phay phét trifn manh mé nham
phuc vu cho cdc cude chién tranh d6 ( ché tao vii khi, phuong tién van tai, citu thuong, hau
can ... ). Sau dé 12 cudc cdch mang khoa hoc k¥ thuat 14n thi hai véi noi dung co ban 12 w
d()ng hoa didu khién tu dong va diéu khién theo chuong trinh cdc may cong cu ... dd md
réng kha nang linh hoal cla cdc mdy cong cu. V&t su ti€n b vugt buc cia khoa hoc k¥
thuat, dac biét 1 sy phdt trién cia nganh dién, dién t, tin hoc, vat litu méi; sy biung néd
thong tin khién cho cong nghé cao trd thanh cude cidch mang thdi dai v&i cic loai mdy phay
hién dai, mdy 18 hop, mdy diéu khién theo chuong trinh, duomg day gia cong, lay mdy nguii
miy v cong nghé CAD / CAM / CNC ( thiét k& tr dong c6 hd trg clia mdy tinh / gia cong
1u dong ¢é hé trg cha mdy tinh / diéu khién theo chuong trinh s6 ) ... di dua céc nganh céng
nghiép phat trién Ien mifc do cao.

3.2, PHAN LOAI MAY PHAY

- Theo chie ndng cong nghé 6 may phay van nang ¢6 cong dung chung, miy phay chép
hinh, mdy phay <6 tdc dong lién tuc, mdy 8 hop ... -

- Theo tinh ofuit van ndng 6 may phay nam, miy phay dimg, mdy phay giudmg, may
phay chuyén dang ( phay rinh then, phay then hoa, phay ren vil, phay baph rang ... ), may
phay rinh dung cu cat ( mili khoan, tar0, dao phay, dao chuét ... ), mdy phay cinh quat, chan
vit tau thiy.

3.2.1. Mdy phay ném van nding

May phay nam van nang la loai may ducc diing phé bign dé gia cong cdc dang bé mat
khdc nhau bang dao phay tru, dao phay dia. dao phay dinh hinh ... trong san xudt don chi&c
vl san xuft hang loal.

INinh 3.1a gidi thié¢u hinh dang bén n.gom cha may phdy nam van nang vi hinh 3.1b 13
cic bo phan co ban clia né. Truc chinh cda mdy 1 nam ngang, trép «* Mp dao phay 9
(thudmg li dao try, dao dia, dao dinh hinh..)). Phia trén truc chinh Ia gid do vdn xa v o dori
d& truc pa dao. Than may 6 ( tru dimg ) chiia hop 16¢ 46 7 v6i bo tay gau didu khicn phig
dudi ¢6 hop chay dae 8, 1ién he v@i ban mdy bang khop cac dang.

Ban may 4 truot trén séng truot thang dimg tao chuvén doap chay <o thang dung S,
Ban dao ngang 3 dé thue hi¢n chay dao ngang S, . Trén cing L ban dac doc 2 thire hign chay
dao doc 8, Kich thude ban may 1 ( 125 + 500 ) mm x ( 1250 + 1500 ) mmm vén cdae rinh chir
T dé g dat va kep chi G&t gla cong.
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Cic chuyén dong chay dao déu duoc thue hién bang truyén dong vit me - dai dc. BE
dung dich 5 chia dung dich (ron ngudi khi gis cong.

I True chinh ; 2. Bdan dao doc |

3. Ban dao ngang ;4. Ban mdy |

S U 6. Thdnmdy ;7. Hop tae dé
8. Hop chay dao © 9. Dao phay

o

Hinh 3.0, Mdy phay ndm van nény
a. Hindt dang bén ngodi b Cae b phdn cohdn

Hinh 2.2 gidi thicu sa do dong cia may P82, Pay 1i loai médy phay nam van nang do
Cang ty Cor khi HA NGI san xodl, cii tén theo mbu mdy 611582 cua Nga.
- Xich toe (I{_i

16

28
2\ o3
bHC1- M- (I )ﬁ (ll)/ 22 I (IV) 38 (V) truc chinh
54 WAL 19
N =7 kW - 33 47

n =1440 vg/ph 19 36 71

RIS : 29

Tirdong codicn BCT, cong suit N =7 kW vadi 80 vong quay n =1430 vong / phit, qua
Iv hop M dén true 1, qua bo truven 26/ 54 vio truc 1T viio bd truyén binh rang di trigt ba
cap ( 16/39 L 22/33 | 19730 )y sang true 1T vio bo truvén binh rang di truon ba ciip (28/37,
I8/M47 . 29/36 ) sang true IV vdi bo truven banh rang di truot hai cip ¢ 52/38 , 19/71) dén

truc chinh V.
Nhu vity miv ¢ £2 3232 = I8 cip loc do v n

= 30 vp/ph vitn, = 1000 ve/ph.

1 nay

- Xich o hgl_\‘ cleter
Ca e chay dao nhanr choyen dong tr dong co DC2, cong suit N = 1.5 kW, 80 vong
guaty n = 1420 vong/phait e tiep qua cae bd trayén cia hop chay dao dén cac true vit me
chudc 1, = G mm ) de bin iy chay dao van Tuong chay dao doc S, viv leemg chay dao ngang

S, 1 252800 mm/ph con chay dao thang ditng S, trong khoang 8.3+266, 7mm/ph.
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Hanh trinh chay dao nhanh ¢é
lugng chay dao doc va lugug chay
dao ngang 1 3150 mim/ph con leong
chay dao nhanh thang dimg la 1050
mmy/ph.

3.2.2. Mdy phay ditng

a. Phan lodi va céng dung

May phay dimg cdé truc chinh
thanyg dimg dé& lap cdc loai dao phay
mat ddu, dao phay ngén, dao phay
riinly, dao phay dinh hinh ...

- Mdy phay ding tac chink co
dinh ding gia cong cdc mat phang
nam ngang, cic loai ranh ... _

- Mdy phay diing van ndng u true chinh c6 thé quay xung quanh trye nam ngang nén cé
1hé diéu chinh dé gia cong cic bé mat nghiéng.

- Mdy phay van ndng o6 md réng nhidu tinh nang g6ém loai mdy phay dimg van nang cé
lap thém hdan mdy quay, (eén c6 cic do gi tic dung nhanh dé phay lien tuc gia cong theo tnk
1y nhidu vi tri. Khi mot vi 1d fam viée, cde vi i khde ihdo chi ¢t v gd phot mai.

My phay niun van nang ¢6 Lap thém u phay ditng var ndng cting duge goi [ may phay
van nang cé md tong nhicu tinh nang.

h. Cde bd phdn cor b ca mdy phay ditng

Cic bo phan co bian cua mdy phay ding gém thin mdy 1 trong cé hop toe do 2, dudi c6
hop chay dao 3. Dao phay 4 dugc lap trye ti€p vio tnge chinh 5. an may 0 thae hign chay
dao thing dimg S, , bin dao ngang 7 thye hién chuydn dong chay dao ngang 8, , phia trén 1a
bin dao doc thue hién chuyén dong chay dao doc 8, Ban iy cd cic rinh chir T dé ga dat
vit kep chat phoi khi gia cong.

. Serdo dgng (hinh 3.4)

- Xich tdc dé

. 24
bHOe-MIL-(NHZ2 (D s / ! I'rue chi
ARG Jj() ( (1) (fi ) (V) | Truc chinh

n=1420 vy/ph

Hind 3.3, My phay ditng

I-J
sl
==

49 49

Tiedong co ML (20 kKW, 1420 vong/phad ), true (1) truvén dén bo bianh rang 24/56
vilo bo bidnh rang ba biac di et rén true (1) 23/46, 27/42 0 20/49 sang rue (l”)btld'll ba
binh raug ba bac dinugt [R/A46 0 28730, 31/49 sang true (1V) viv bo truvén i bag di
gt 20/80 | 0:4/33 dén wrge chinh (V) cho 18 cip toc dd vai so vong L]I.IJI:V true chinh i
200 30 30 50 60 RO 100 1200 160 190 230 300 380 4600 590 ' 770 940
1200 vong/phnit. Sy thay déi (o do duoe thue hicn bing hé thong thoy lue do diu duge
bon L bam diu P qua van dica khidn CV dén cie xilanh thuy hue C1 02,03, C4. '

- Xieh chay dao .

Chuyén dong chay dao thang didng S, cta ddu true chinh tir dong co M2, cong suit
N = 2. XKW so vong guay 1= 1420 ve/ph, quin b travén 30739 dén true vit 2 diu méi .

53



hanh vit 28 cang dCn true vitme 1, = 8 g von lugng chay dao -

3 2
A <X o= T30 L ph
302N

Chay dao bang tay (0 tay quan L gua ho binh ring con 20739 dén e vitme (V.

Chuven dong chay dao doc Sdoihue hicn wr dong co 4.2 kKW v o vong quay duow
Jdicu chinh e 24 = Is0te s g/ph ehay nhanhe 2400 ve/ph) qua true vit | ddoe mai, banh vit
20 rang den bo truyen 40730, bo truvén bilnh rang con 18/IR sang bo truyén 27/26 din
true vit me 2 ddu moig =8 o AX VI Ta ed lugog chay dao duoe xidc dinh :
| 40 1% 27 :

—_— 2= 20 N0 2000w ph

.u — . 2 =

Sd o= (24 PRUL L 241) <) o . -,
) 26 RIS I 26
Tay quay 2 didu chinh bang tay 0 (XVHD qua 75/60 (XIX) vio true vit me (XVIDD.

zBkW

20kw
1420
o ——da—/
&4 21
o K
= 77— 1]
48 °l°
&3 t=—
20 3 Hma
36 |42
rw T
57
o
33 VI c a o
241800 : 15 [43]
2400 — LTIV,
X [
cr Ve |18 3 AR
2
P, r:Bmm
[+
il

Hinh 3.4, Serdo dong ctia mdt loal mdy phay diing
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Chay dae ngang Snotr dong o (uomyg dog (4.2 KW, o= 24 + 1800 ve/ph Khi chay
wlhanh 2400 ve/ph) ruvén qua true vit 1 dda mot, hianh vit 26 rang déu bo truyén 40/30
dn true vit nie 2 ddu moi, 1 =8 (XD, T ed Tugng chay duo dege xde dinh
Sno— (24800 2400 ) o— s Y

26 30

Khi diéu chinb bang ay ta dang ay guay 3 vao ho bidnh rang con /24 dén trae
(X1 den true vit 2 ddu mor, haad vit 24 rang dén truce vit me (X5,

3.2.3. Mdy phay giudng

Cdc may nay diing gia céng cic chi 116t Idn nhu than, hop bang gang, thép, hop kim
miu ... ding trong sin xudl don chide vi hing loat.

Mady phay gitomg ( hinh 3.5 ) ¢d cong sul o, do cing vitng cao, nén ¢é thd cat vai
chidu sau cat 1ém, vai 1dp cat diay. Mdy gém nhiéu true chinh ding lap cde v dao 2, thudmg ¢6
hai (ru 1, mot x ngang 4 ip cdc true chinh 5. Phoi 6 duge lap tén bim mdy Ién goi 1a
giuomyg. Kich thude bim mdy khodng (1000 + 5000 3 mm = ( 000 16006 ) mm véi cde ténh
chit 1 d& ga dat vi kep chi 1ict gin cong. Bin may tao chuyén dong chay dao doc S . Cic u
dao thue lien cic chuyén dong chay dao ngang 8, hoiw chay dao thang dimg 8, . Cic u nidy
iing <6 thd quay quanh né mat gée dé gia cong cie bé mat nghicng.

* 8«2z 20 - 13000 0 2000 mm o ph

Cic mdy hien dai ¢d thém cic by phin diéu khién xa, kim theo cic co cdu, b phim
kep chat bang co khi, thay lue hoac Khi nén, co ciu thodt dao e ddng khi tu dong chay dao
nhanh, ¢d cd el thodt phoi. My o6 thé sir dung toc dd el v lugng chay dao vé cip.

A
B

[

N

Hinft 3.5 Mdy phay girirmg
I Bannudy ; 2. Thdnmday o 3 Xa dev o 4. X ngang :
S U trwe chindt [ 6.Phoi o 7.V1 i fam viee cia cong nicin
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My phay giudmg ciing ¢6
(h¢ 1 cile mdy lign hop [
nhit phay - hio ( ¢d bin q

dao bio, daw phay gée... .
phay - doa - mii ( dau
phay, dau khoan, din doa,
dau mii.. ) I8 gia cong
tho vy tinh cic hd muat
niun ngang, dimg, nghiéng

TN
[
e
L

Vil cle nguyen cong khac 2 3 & @"3

duge thue hign taan 1 ticp S

theo phap mia chi métr Lin

vib, nén w6 the gisum nhidu - £ *

thin gin pho v thai gian Hindt 3.60. Mday phay thing

phae v, [ Thdanay ;. 2. Dong cer o 30 HE truvén dong ;

4 Thng quay ;. 5. Chi tict 6.1 wrue chinky

Ban quay Dao phay ~ Dao phay
HMMHITD Y

5 %
4; T

+

chi 15t Bn quay
a) b) c)

Hinke 3.7V dig vai loai ban guay trén may phay

1.2.4. Mdy phay thiang
Miiy phay thing ¢é dang gan piong mdy phay giudmp. Né dimg gia cong dong thoi
nhicu bé mat cha cie chi GEL hop, vo nhir than m.’ty bloe xilanh 6to, thu hoa, tiu thiy... IMinh
3.0 218 thicu mot loai may phay thimg. Chi 6¢t gia cong 5 duge Lip iren Ihun.g quay 4. Céc u
daer 3 hai ben thire hign pla cong dong thén cdc bé mat. Bdng ca di¢n 2 truyén chuyédn dong
cho thimg 4 48 phay lién . l).l() quay quanh ciic true chinh o chuydn dong cit, cic u dao
chuydén dong doc true thue hien chuyén déng chay dao dén chidu san phay cin (hict. Vdi
nhimg midy phay nang ¢6 bin quay ron ¢ vi du hinle 3.7 ) Jd& phay lien tue cde chi tiét cho
nang sual cao. Chu tink M vice ¢6 (h¢ didu chinh trmg tng vén mol vong quay cia bin
may. ’
3.2.5. Mdy phay chép hinh
Miy phay chiép hinh ding trong sim xudl bing loat vii hing khéi d¢ gia cong cdce chi
tict ¢ hinh dang phue tap oher bé man 1ong khuon, ¢éi, Khuon ¢p, khuon vén, dap, cinh quat,
cinh tabin, chin vit w thav, mat rang. mat cam ... bing cie dao phay ngdn hoae dao dinh
hinh. C6 hai dang phay chép hinh T phay chép hinh mat phing ¢ phay bicn dang) v phay
chiép hinh khong gian { khaoi ).
= Phay chép hinde mde phdng ¢ bién dang ) dao phay hoac chi Gét phai thue hicn dong
1hdi theo hai phuong x vivy (doc viingang ) theo dutmg cong vach sai ( clnromg Irinh ),
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P¢é dam bdo cho bién dang chi 1iél chinh xdc toc do 16ng hgp cva mii dd hinh phai
luon ludén huéng theo phuong n€p tuydn vdi bign dang. Cdc thanh phin ndy cua 16c do 1a
lugng chay dao doc Sx ( chit dong ) vi lugng chay dao ngang Sy ( chuyén dong theo ) phai
ty 12 ¥di pde nghiéng o cta lugng chay dao ¢t Sc ( hinh 3.8a) nghia fi :

Sx =S¢ . sinw vii Sy =S8Sc.cosa

&)

Dao phay MAu Mii do

Chi najﬁ\' \&J‘\l d{cﬁ

AR l 5y p— ]

N—

S

AT
R o]
e o

5 m"n
/777

bt

d)

Hindt 3.8 Ser do ngueyén Iy phay chép hinh
a. Cam phing ; b. Camléch tam | . Qui dao dao va biéndang bé mdt ;
d. Phay chép hinh khéng glan bdug mdy chép hinh tuiy e

Hinh 3.8b gidi thicu sa d6 nguycn 1y caa phay chép hinh phang. Chst dd hinh 6 ti vio
miu (thude) chép hinh 5 quay dé thay déi khodng cich dén tam quay cia binh rang z,.Tir
diy chuyén dong quay truydn qua z. dén z, 1am chi (i¢t 3 quay thuc hién chay dao vong §,,
dao phay 4 thuc hicn chuyén dong cat, cdn chuyén dong chay dao doc S; do ban trugt 7 (gan
vai truc quay coa miu 5 ) thire hiéa viv chép lai nguyén hinh cia miu. T trong G qua rdng
roc dat trén biin mdy 1 didu chinh hee ép cia he chi tiét 3 véi dao v mfu 5 vai ddu do 6.
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- Phay chép hind kitong giun (khot ) ding phay cdc mat dinh hinh khong gian phic tap
duie gia cong theo timg hanh trinh cia dao phay ngén cé bin kinh géc lugn twong dng &
maut diu. Trong qud trinh dich chuyén doc ( Sx ), dao phay cling déng thdi dich chuyén theo
phuang ngang ( Sy ) v timg vi Ui trén cac tict dién khdc nhau, dao phay dich chuyén theo
phuong thaag ditmg ¢ chay dao 7 theo phuong 2 - hinh 3.8d ).

Ciav mdy phav chép hinh déu ¢é co cdu dicu khién chit dong ( miu chép hinh, dudmg, chi
HEL mdu, hian vé, mo hinth .y qua co cdu chép hink  thude dd, ddu dd, con lan, & bio quang
dién .. ) lien k&t v e ciu ¢hip himh. Co ciu chdp hamh lap lai chuyén dong cta co cdu
chép hinh d¢ dao tlure hien chuyén déng theo miu cla co cdu chi dong. Hinh 3.8 ¢ giGi
thicu qu¥ dao cua dao vacbicn dang chi tict.

Hinh 3.8 gidi-thicu nguyén 19 phay chép hinh co khi ( hinh 3.8a va b ) va chép hinh bang
thov hee ¢ innh 3.8d ). Ngoai ra con ed hé théng chép hinh ph&i hgp co - dién - thay kuc -
khi ndn.

Hinh 39a gid thicu so do
khoi he thong ha ( khong tuy
dong ) vie hinh 3.9b 13 hé thdng
kin ( tay dong ) ¢& bo phan theo
Ao - pliin hoi ( lién heé nguge ).
¢ thong kin cho phép chd tao
mdu don gian, dp lye 1o miu
chép hinh nhd nén do chinh xac

vivd) hang bé gia cong cao.

Hinh 3.9. S dé khéi hé théng chép hinh
3.2.6. May phay chuyén ding a. Hé théng ha ; b. H¢ théng kin
{.Tin hiéuvao : O.Tin hiéu ra
1. M chép hinki ; 2. Corcdte chay dao ; 3. Co cdu do ;
4. Bo phdn lien hé nguge ( phein 11oi )

Mayv phay chuyén ding thuémg
dimg pia cong mot loai houc mot
50 loai siin phim nhat dinh. trong
san xudl hang loat lom va hing
kKhaoi,

a. Mdy gia cong bdnk rang tru

Binh rang tru 12 loai chi tiét truyén déng quan trong v phd bién, ddi héi d6 chinh xic
gia cong. V& hinh dang ¢6 loai rang thang, rang nghiéng, rang chit V, c6 loai an khép
ngodi, cd loai an khap trong véi rang than khai, cyceloid, rang banh vit ...

- Plucomg pludp chép hinh

Dimg mdy phay van nang véi ddu phan do, dao phay dia moédun { gia cong banh rang
¢d madun nho Y v dgpo phay ngén modun ( gia cong bdnh rang cé modun 16n ) 1a khong cin
miy chuvén dun}_. dao phay dé ché tao, nhung nang sudt thip, qua trinh cat khong lién fuc,
t6n nhidu this glan cho phan do va thay dao, thudng ding trong san xuit dem chiée.

Mbi dao phay m6 dun 6 s6 rang 7 nhdt dinh chi gia cong duge bdnh rang c6 sé rang
tronyg tng. Néu sé rang 7 ca banh rang thay d6i thi dang than khai cling bi thay d8i nghia
la khong tring véi dang than khai cua dao, do d6 cén thay d8i dao cho phi hgp. Thudmg
ngudi ta ché tao mot bd dao ¢6 tir 8 dén 32 con véi s6 rang Z Khic nhau, nhung cé ciing mot
médun.

Mat khic, do chinh xdc thap vi ¢ nhitng sai l&ch do phin d6 hoac hinh dang than khai,
sai 1éch do tinh van nang cOa may ...
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Hink 300, Sor e ngavén 1y hao hink
{a, b )va serdo cdi rdng ()

Khi gia cong banh rung nghicng, dao ¢o dung rang (han khiai trén ma phimg d¢ gia
cong dang than khai khong gian nén ciing ¢d sai <6 vé dang rang than khai. $¢ Khae phuc
cic nhuge didm trén, ta diing nhimg phuong phip chiép hinh tién Gén nhue cin ndng. chuot

- Pleong phdp bao hinh

Dusa trén e s dudmg sinh coa bé mat 1ao hinh chi Gt gia cong ¢é dang thin khai. Dao
chuyén dong [uon luom tiép xic dudmy sinh - dS 13 hinh bao el chi G8C pia cong hay cluuh
Ja dudmg sinh cOa bd mat tao Iimhe Hinb 3100 gidi thicu so do hanly rang an khdp véi biinh
rang. Mot banh rang dimg yén, con binh rang kia vt quay quanh tam cua né vira on
(khong gt ). Hinh 3.10h thanh rang tinhticn ¥ an khdp vai binh rang quay quanh tim co
dinh tao ra bao hinh cho thanh phidn dimg yén, d6 T dao, thimh phin khic diug vén Euophod
1dac ¢6 dang bdnh rang hay thanh rang, Chuycn dong an kKhdp gilta cdc cap truyén dong
binh rang - banh rang vi bdanh rang - thanh rang. Nguyén 1f chung cioa phuomg phip hao
hinh d¢ gia cong bdnh rang 1a nhac L sican khdp thee Kidu truyén dong cuimg bite giita cic
bo truyén banh rang - banh rang hoac bianh rang - thanh rang md trong dé mdt déng vai tré
cua dao, mdt déng vai tro cua phot .

b Mdy phay L rdng ( hinh 30 La ) dimg gia comg binh rang tru ¢ rang l]mng rang
nghiéng ), binh vit, e then hoa .. Mdy thudmg gom than may 1 dang hinh hop <6 lap tru
dimg 2 mang bin dao 4 v trg d@ phoi %, Phoi 7 Lap tren bin may 6, ¢d 1hd o chay dao
hudmg kinh S, ( mat s& miy ¢6 1 di dang ). Hong co chay dao nhanh 5 diing chuyén nhanh
ban dao déh vi tri 1am viee. Hop 9 d¢ lap bo binh rang thay (& et xich phan do, hap 10 lap
bo bdanh rang thay the cho xich chay dao viv xich vi sai. Dao quay quanh Eim ciia n6 v tao
chuyén dong chay dao thang didng S,. Nguven 1y clumg cling Eunhic lai sicchuyén dong an
khap cutmg biic cua bo hinh rang - thanh rang ma trong d6 hdnh rang G phoi, con thah
rimg 1 dao ( hinh 3.10b ). Chuyén dong bao Tinh Q) vic T, chuyen dong tinh tién, T, dd ¢
hét chica dii rang. Vi T, L chuyén dong toh Gén bi khong gian han chd, nen sau mdi chu ki
gia cong chn phai déi Iai chidu vii thanh rang phii ¢é chidu dai thich g vai tmg dudmg
kinh cua hinh rang gia cong ( A& ddam hio an khap hét tolin bo bdnh rang ). Néu dudmg kinh
banh rang cang Iém thi thanth rang ciing dai vivkhong gian dat mady ciug phai rong  diéw d6
Kliong the thue hien duge ). Do dé cin bicn chuyén dong tinh ticn |, hint han kKt héi thanh
chuyén dong quay vo han theo chidu Q. himg cich thay dao thanh rang thinh dao phay true
vit ¢ hinh 3.1 1h )0 nhue vay ngayven [0an khdp ues thivah sican Khap eita bd travén trye vit -
hanh vit. .

Vay dao phay la do ahimg thanh rang nghi¢og phin bo déu dan trén mat tru. Khi truc
vit quay, (i diém Gep xic ¢i dinh, thanh rung nhit tinh GEn T, can cé. Chuyén (I()n}: quay Q.
dea Tudn dio thanh vang dén vi tef cit phoi. e diu hedd et 1 ead, tiep theo ludi cat 2,3 Lin
tugt cat phoi. Neu ehi phian tich ten phoi. Tudi cit b chuydén déong tinh tién T, dén an I\h(’)‘p
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vai phoi giong nhir mot thanh rang. Vi dao phay truc vit ¢6 gdc xoan o, nén khi gia cong
binh rang in rang thang hoae rang nghieéng déu phai diéu chinh dao dé ban dao quay di mét
goc @ sao cho phiremg dudmig xoin cta dao tring v phuomg ciia rang gia cong (hinh 3.12 ).

- 4
o
3 o
; =
7
2z 8 )
9 | ¥
10 D | li
g 1
aj
Hinh 3.11. Mdy phay ldn rdng (a ) va dao phay ldn rdng truc vit ( b')
¢=a
Dag quay Phudng duing p=(f-a) p=(f+a)
d¢ hai phiigng xodn dag Buiomg rén
tring nhau ‘ & \9—|
= S . | Lj
TR T S "
N TR RN A
AN AN ZARN
. \J
Phuidng romg '0()\ -

cva phoi

a)

5)

Hinh 3.12. Diéu chinh duo phay ldn truc vit dé gia céng banh rdng -

Khi gia cong rang thiang chi cin quay dno sao cho dudng xoan cita dao trimg véi

phuong thang dimg cta rang (hinh 3.12a) ¢ = .
Khi gia cong banh rang nghi¢ng, néu dudng xodn cha dao tring vét phuong cha rang
[Cfil] quay dao di mot gée p = ( - ) ( hinh 3.12b ), trong d6 B 14 g6c nghieng ciia rang cn

cat. Néu dudmg xodn cia dao nguge vé phuong ciia rang thi dao q

K hinh 3.12¢ ).

) N . s
3.3. DAO PHAY VA CAC YEU TO CAT KHIPHAY
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Dao phay hai mdi cdt Pao phay ba mdt et

& B

Cde loar due phay ngan

o S A
' 1' \ { G .
Lt A

Dao play ren Dao phay modien

Dao p)'uiy ldn rdng

Hinh 3.13. Cade logt duo phay
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- Theo vat hidn 6 dao phay bing
thép gi6, dav phay bang hgp kim __.

- Theo két cdu bén trong 6 dao phay
lién, dao phay ghip. dao phay rang chip
bang him hay lap rap baug co khi,

- Theo hinde danp dao ¢ dao phav
tru, dao phay dia, dao phay ngdn. dao
phay mat ddu, dao phay gde, dao phay
ranh, duo phay dinh hinh ...

- Theo hint dang rang cé rang thing
rang nghiéng, rang xoan, rang nhon, rang
hat hung { réing tu ).

- Theo plucong phip kep 6 dao phay
ngon, dao phay dudi trn, dao phay dodg
con, dao phay o 16 1 ..

- Theo tinh ndng cong nghé 1a ¢6 1hé
phinra:

+ Dao phay gia cong mat phing
nhur dao phay tru, dao phay mat ddu. . . L.
+ Dao phay rinh then, dao phay Hink 314, Kiém tra do ddo cua dao phay

then hoa, dao phay ngon, dao pluty din ...
+ Dao phay dinh hinh d¢ gia cong ciac mat dinh hinl.
+ Dao phay gia cong banh rang nhu dao phay modus, dao phay Tan rang, dao phay
lan true vit, dao phay ren..
+ Dao phay gia cong cic vat trdm xoay.
+ Dao phay cat.
1ii¢n nay cic loai dao phay dude chd tao theo ticu chudn bét cic hiing noi tidng the gidi
nha COROMANT cha SANDVIK, SEICO .
Hinh 3.14 giGi thicu mot phiemg phap kicm tra do dio cia dao phay trude khi dura vio
st dung.

3.4. PHU TUNG - BO GA MAY PHAY

Jd 1. Do gd dinh vi - kep chdt phoi
Phy tang, dé gd van nimg ¢ dinh vi - kep chat phoi trén bin mdy thutmg duge diing
trong san xudt dom chice vivhimg loat nho nlue ¢o, ma kep, ban kep, vitu kep, khéi V..

Hinde 215 Mt s Toat vane kep thiedmg gip
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. Viu kep ding dé kep trye 1ep cde chi 1iét 1én, hoac cdc chi 11¢t ¢d hinh dung phite tap
trén ban mdy. :

Hioh 3.15 va 3.16 trinh bay mdt s6 loai vAu kep nhtr viu kep ban ( hinh 3.16a ), viu
kep hinh chac ( hinh 3.16b ), vilu kep hinh long mang ( hioh 3.16¢ ), vAu kep van nang cong
( hinh 3.16c,d, e ).

(e vAu kep ndy ¢6 ranh kep dé di chuyén bulong kep va diéu chinh mo kep déi véi
phoi gia cong trén ban mdy. Hinh 3.16a gi thicu mot phuong phap kep bang vau kep bin.
Mot diu vau kep gdi 1én phoi 5, diu kia g6i 1én miéng dém 1. Bulong kep 4 16ng vio rinh
chit T cOa bin mady qua rimh mo kep. Vin mii 6c 3 d€ kep chat phoi. Cdc midng kep dugc
ché tao dang bac thang ( hinh 3.16b ) hoac dang chém chuyén ding ( hinh 3.16¢ ). Cic loai
phoi ¢6 chidu cao khdc nhau cé thé kep true 17ép trén ban mdy biug cdc loai vaAu kep hinh
3.16 d vi 3.16¢. Nhidu triimg hop ding vau kep ¢6 10 xo diéu chinh eo chidu dai va ¢6 tay
quay kep chat phoi hoac dimyg vau kep cong van nang nhu hinh 3.17. Loai ndy ¢6 thé dimg
kep cée chi tict ¢o chidu cao khde nha,

o) 3

b)
v @
o p=

)
=

e)
d) : &

| % ' Wiy

fOTTESTS /

Hinft 3.16. Vdu kep vavi du kep phoi bing vdu kep trén ban may

Viéu kep van nang ( hinh 3.17a) ding kep cdc phdi cé chiéu cao khic nhau. Vi du, phoi
1( hinh chir L) duge kep chat bang vau kep 3 ( hinh chit LY. Chot 5 dé dinh vi, vit 2 va mii 6¢
4 dung kep chat phoi. tfinh 3.17b 12 v kep béc thang van nang gom than 2 trén ¢d bac 3 d¢
kep phoi véi chiéu cao khde nhau 3. Trén bac ¢d phin then nam trong finh viu kep 5. Vit
Kep 6 vai 10 xo 4 luon Ep sit phoi vio viu kep. VAu kep ndy ¢6 thé quay mot gée 180” than
¢6 16 ren thong sudt dé lap vit 6 vii dimg kep chat ton b6 vau Kep xudng riinh chit T cia ban
miy. Khi gia cong tinh cin chid y khong siet qui chat Jd¢ rdinh pay bicn dang phoi.

[¢X]



a) b)

¥ —:-.-

\—/

c)
Hink 318 Phidn g hai mdt vucng ¢ nhan fa) | phicn wd grday (b, phién gd van nding ()
I Trpe o 2. Thany chia do ;304 Banguay . 5. Vitkep o 6. Giin

b Phién ga  dimg kep phoi ¢d cic mat
phang hgp vdi nhau mdt gée 90°. Hinh 3.18a
gidi thicu mot loai phién gd cd hai mat vuong
pde nhau ( dien tich va chid¢u diy bang nlaun
hoae Khong bang nhau ). Phién ¢é cde gin 1 di
cimg vimyg. [inh 3. 18b [ phi¢n gd quay. ding
g cong cide mal nghiéng. Khi ndi mi éc ta ¢6
the quary phicn gid quanh true 1 viv dinh vi theo
maot i sd o trén thang chice dd 20 Hink 3.18e
B phién gd van nang ¢o (hE quay phai trong
nat phang nam ngang bang Gy quay 1 vl frong
mat phing thang dimg bang bin quay 4, dieke
kep chat bing dinh il 5. Gée quay coa bim 2
eé b riinh chit 1o goc quay duoe tinh theo Hink 309 Kep phéi mdng trén phién g
thang chia Jd6 2. Forhor, 20 Phicn g o 3.V die dinh vi
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Hinh 3.19 1 vi du kep chi tigt inong 1 vio phicn g& 2. G& 3 «¢ dinh vi chinh xdc¢ phién
£d gua ranh cta ban indy. Trude khi 2.0 phoi can kicém tra chinh xédc vi tri cia phicn gd tren
bin may.

o L6 - o kep

Hinh 3.20 12 mat loai ¢to truyén dong hang tay. Ma kep ciia €16 ¢6 thé ¢8 dinh hoac
thay ddi & kep cdc phoi ¢6 cde dang khic nhau. Tinh 3.22 trinh bty mot s6 két cflu ¢cla ma
kep thdo lap thay déi vi du : phai ¢6 mat nghiéng ciin phay, phéi cin phay ba mat, kep phoi
(ron dé phay cdce loai rinh hoac cdc dang loai md kep khdc v.v...

Hinh 3.2]1 D gd ban i Hinh 3.22. Ma kep thio ldp thay ddi
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Hinht 3.23. Et6 thaiy hee quay 1 dink tdm

Cic loai mo kep eto thity lue hoae lign hop thiy lue - khi nén ¢6 dp Iue 16m hon d6 gi
khi nén.. Hinh 3.23 12 mot dang mo kep €16 thuy hie quay tr dinh tam. Tiai ma kep cimy
dong dé wur dinh 1am phéi. Phoi duoc kep vai dp Tue diu 500 N/ em” (it bom gin & ddy 9 cia
mé kep. Ap lue diu 1am pittong 8 dich chuydn xuong dudi, cic cinh tay don 7 quay xung
quanh truc 6 teén truc vit 3 v 4 [am cho hai ma kep di dong dong thad nhitng quiing duimg
rihit nhaw. Cdc rdinh 2 dang chit T s6 2 d¢ dinh vi vitkep chat phai khi gia cong,

M6 kep nity «d e quay mot goe 2007 (thang chia 87 dé chinh xac 17) so vdai dily 9.
Khoing dich.chuyén cdc micng kep di dong Hi 200 mm.

Hinh 3.21 L dd ga kep phoi bim ticdimyg kep cae phoi mong biing gang, thép ¢ mt tya
1 mad phang khi gia cong tink. r

a) 2
b)

2

AN
v ]
——— 3
1
Hinde 3.24. Ga ddar e kep Hinh 325 Kep phei trén khot V
L. Mdakep : 2. True ga 3. Dém (thép géc) I - Mdkep: 2 Phoi; 3. KhoiV

Khi gd dat mo kep ta dang then chot trong riinh gifta cua ban mdy. Hinh 3.24a 1
phuomg phip hicu chinh dé ga dat tre GEp bang true gi 2 1iép xtic vid mo kep ¢6 dinh | teén
hitn may phay v duoe kep chat bing trye vit me. NGu ni kep vuong goc vai try gd cun mdy
ta dat thém mdt thanh thép goe 3 <600 vio true gid 2 ( binh 3.24h),

. Khait V¢ hinh 3.25 ) diing ga Kep phai, chi G dang inh tru .. khi gia cong. Khéi vV
chaege it it vio 1nh chit | e b niiy v kep chat bang mo kep.
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Chi 181 ngan ciin mot khéi V., chi it din cim hai khoi V

Phoi 2 duge kep [éo khéi V3 v kep bang mo kep | gua mi ov viedém. Khi kep cén
chii ¥ tridnh cho phoi bi bicn dang udi.

B khong phd hong 1ap bé mat ¢l Hiét gia cong ta ding im dém bang dong d¢ 161 giita
chi tiét véi mo kep, giita chi Get vi kol V.

Khi phay véi Iue et nhé nine phay dinh then tren tue Gy ciing dimg kbdn Vo unh
{dung nam chim ).

3.4.2. Do gd kep dao phay - true g

B0 gd kep dao phiry - true gi ding dinh vi - git - kep dao tren true chinh Kin gin cong.
C6 loai true ga nim ngang dimg cho cic nidy phay nam vivtrue gi thang dimg. ding g céic
loai dao phay mat dau. dao phay ngdn e cie midy phay ditng. C6 Toai trge ga dimg cho
may 13 hop, may nedong . Vee g thuome duoe tien chaan héa, tidme kinh true gid nm)
thucmyg [ 6. 22,27 32 4050060 ‘

ol 326 gicn thicu mot s Toat trae ga vac bae ga daoephav, Hinh 327 winh by
phisang phip ga dao phay g (rén true gl ey phay nim van mang. Trye i 2 lap vio 1o
con trge chifinh dirge kep chat bang trae it 7. dimg g3 cite dao phay e 4 ¢ hoae dao phay dia),

Binh vi dao doc truc pa bang cic bac chan S cd chidn diy klde shan (theo ticu chuin).
San khi dinh vi chinh xde cdc dao cin Eip G lap o can 8 vio gid 3 (quai treoy vi kep chat
bang mi o 1 Gai d diroe dich chiven dén vi i1 cudt cimg v kep chal vai X3 déy bang mii
oc 20 xadd duoe kep ehat vio g true chinh ban mit oc 6, Néu cin da cimg vitng thi lap them
i Ao phu 1 nba hinh 3.9,

l g S IT IR -

(B

H

i

Ny

el

? A
A
B

Hinh 3.27. Dinh vi - gd ddt - kep dao trén true gd ciia may phay ndm
L.26 Mt oc: 3. Trye wi @ 4. Dao phay tric ;5. Bac gd ;7. Truc nit
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Hinh 3.28. Bae gd - chidn Hinh 320 Gied e (2) v pid dF plig (1)

Hinh 3.28 pidi thicu vé hinh ding cda vii loai bac chan. Hinh 3.29 gidi thicu mét dang
lap gid do phu 1 (rén truc gd coa may phay nam van nang.

Trinh tue dinh vi va kep chdt dao phay trén truc gd

Hinh 3.30 g1 thicu rinh

24 dat - dinh vi - kep chat dao
phay tru trén true ga nuty phay
nam van rang gom cic bude :

I Ding tay quay chuyén xi
ddra (hinh 3,300 =
« 2 Thae u dd ( xoay vit hinh
331h)

@ Lap e gd dudi con vio a)
truc chinh may ( dat rinh truc
chinh viio then mi wrue chinh
may vi kep bang vit kep ) Trude
kii Jap cim lau sach cde mat con
Vi tranly xude.

1 Lap bae gd, can deém d¢
lap dao phav. Cian cint ¥ chidu
gquay ctia trge chinh v hing c)
ranh xodan cia dao nhu so do
hinh 231 Dao phay ¢d Inrang
tinh xoan phdi con true quay
cua true chinh L i, Tue cat doc
true Px hudng vio true chinh 1 Hinht 320, Trinh tie gd dao phe v tru trén medy phay ndm
phuemg dn ding ( phuong an 1 ).

Nguge lai néu chidu quay cia rue ehinh [ phii thi Inmy xoan ciia dao 14 i d€ lue
cat doc true Px huomg vao true chinh ¢p tue gi vio 18 con oo do cimg vimg cao 13 phuong
an dang ( phuong an 4.

@ h

-

5 Lap u dodé rue gd lot vio 6 bi (hinh 3.300).
G Van il 0¢ d¢ kep chat dao 1rén truc ga ( hinh 2.30:).
© Kep et xivi bod trom o i
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® Kiém tra do dao dao va truc ga theo tigu chudn bing déng hé so wen gid da - do
dio hudng kinh cua lu@i cit so vdi 16 ctia dao cé dudmg kinh d¢n ¢ 100 phai < 0,02 mm (véi
hai rang ké nhau ) v < 0,04 mm ( v&i hai rang d6i di¢n nhan ). ¢ dio cha cde mat din khi
kiédm tra trén truc ga phai < 0,02 mm v dao ¢é chiéu dai dén 50 mm vi < 003 mm i
dao 6 chiéu dai > 50 mm. D¢ dio hudug kinh ciia hai rang ké nhau doi véi dao ¢6 dume
kinh $100 + $125 phai < 0,02 mm, con dd dio ciia dao < .05 mm. Vai dan oo duimg kinh
$ < 125 min, cde tri s6 tuong dng 13 0,03 vi 0,08 mm.

So vdi dao phay tru, dao phay mat diu ¢é G ciling vitng cao hom, Fun viée ém hon (vicd
nhiéu rang ciing cit ). Kich thude co bin 1 dutmg kinh ngoii 1, dutmg kinh 16 d, chidu dai
L., 86 ring cit z. Dao pirii 1d dao quay theo chicu kim déng ho trong quii tiinh ¢t ngase i
14 dao trédi - quay nguoc chidu kim ddng ho.

y . g A Tid . ¥ y - ¥ )
’SC)‘ So d6 phay IIU(?ng Xoin Chicu quaty Phuemg l’hmmi_
't cia dao truc chinh lue doc an chon

ITirdng
j Phii Trit Vo true Pring
chinh
e o Ra khot S
2 Phii ‘ ' wue chinh Sai
Ra khot
3 Trai Phii truc chinh Sai
- Hudng
4 Trii Phit vio true ing
chinh

Hink 331 Plugerng dn chon chiéu quay cria true chinh mdy phay nam

3.4.3. Ddu phdn dé
d. Cony dung .

Diu phin do 1a mot d6 gd dac biét trén mdy phay van nang, ding d& phan chig vong
tron cua phoi khi gia cong thanh nhimg phin bang nhau hoac khong bang nhau, ma rong kha
naig cong nghé cic nguyén cong phay dé chd tao dung cu ¢dl nhu dao phay, miii khoan, miij
khodt, it doa, ta r6 v.v.__ hoac ¢hé tao cdc chi tiét mdy ticu chufn nh diu vit, canh dai o,
dai 8¢ x¢ ranh, rinh, rinh then, dinh then hoa, khép rang v.v... Hiau phan d6 ciing diang gi
truc chi ti€t dudi indt gée so vai bin midy, quay ¢hi 18 theo chu ky licn tuc hoac giian doan.

b, Phan loar
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. Ddue phin do e tiép d. Bdu phdn dé van ndng dan gidn 6 diu phdn do

Hindt 3.32. Diu phdn do don gidn ( a va b ), dau phdn do triee tidp (¢ )
vet ddu plian do van ndng don gidn cd dia phdan dé ( d')

- P phdn dg 6 dia phdn dg, gém loai phin do true tiép, loai phan d6 don gidn va
loai phin dd van nang,

« Ddu pivin di khong o8 dia plan do, va ca ¢du banh rang hinh tinh vi bo banh rang
thay 1hé ¢6 thé phan do true ticp bang bo hanh rang thay the. Két ciu loai nay phic tap hon
logi c6 dia phan dé.

- D phdn do grang hoe ding phan do chinh xdce va cho cdc nguyén cong kiém tra.

- Ddu phidn dé whiée trae chinh dimg dé gia cong déng thii hai hoae nhiéu chi 1iél.

. Plucong phdp phdn do

- Phan dé gidn dogn vi dy ding gia cong banh rang thang, sau khi phan do xong, phoi
duge ¢6 dinh lai d€ gia cong, mdy va dao 1iép tue lam viec.

- Phdn d¢ gidn doan vd lién tie, nghia 1a sau khi phin d¢ xong mdy va dao s& [am vige
vit ciing chuyén dong, vi du, phdi hgp dé gia cong bianh rang nghiéng.

« Pluin dé lien tee d8 gia cong cam, truc vit ...

of. P phdin do trie tiép va dom gidn

Hau phan dg truc tidp va don gian cd dia phan do duge chia thanh 12 khoang chia do
d6 ta cé thé chia chi tiel thanh 12/n phiin bang nhau. Trong dé n 1A s& nguyén va 12 ude s8
caasd 12(n=1,2,3.4,6).

Hinh 3.32a gi6 thi¢u hinh ding bén ngodi cia ddu phan dé tryc ti€p don gian. U phan
dd 6 ¢6 chifa true chinh, 1ap mii tam 8 48 dinh vi va kep phoi, & diu c6 thé ¢6 mam cap hoac
to¢ 7. Phia sau c6 dia phan do 4 vé&i 12 rinh cich déu nhau ding dé c6 dinh truc chinh khi
gia comg. CAn hiim | ding xdc dinh cée vi td cin thiél caa dia 4 khi gia cong. Pai 6¢ 2 ding
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didu chinh khe hé trong @ bi truc chinh. Tay quay 3 dung dé quay dia phian do. V6 che 5 ¢6
tic dung chan phoi, bui. (J sau 10 ( u dong ) c6 mili 1hm 9 ciing véi mdii 1am 8 dé kep phoi.
Miii tam 9 duce di¢u chinh doc nhdy tay gquay 12 vii ¢ dinh bing vit 11. Logi ddu phan do
iy cling ¢6 thé ché tao dudi dang true chinly thimg dimg. Tlinh 3.22b i so dd dong chia loai
u phin dé ndy. [Tinh 3.32¢ trinh hity <o A6 dange cua dan phan dé e icp va hinh 3.32d L sor
d6 dong cia dau phim dd van nang dem gidin cd dia phio do.

Piu phan dd van nang don gidin dimg dia phin do <8 dinh, con (ay quay néi vén truc
chimy gqua b truySn tryc vit - binh vil véd sa din méi caa true vit 1 1 cdn sé rang ciia hanly
vit lhub‘n;_. 12 40. Nlur vy muén quay tue chinh i | vong 1a phii quay lay quay ( rye vit)
di 40 vom: SG vdng quay cua tay quay cin thict o, Jd truc chinh quay di mot vnng goi 1A dde
tinde ctia dedie phen dé v duge kv Bign hang ¢hie N T e

b \
IN 7
Trong dé:
K - &0 ditu maéi cua truc vit
- dae tinh ddu phan do 12 nghich dido ciati s6 truyén i cGa bo truydn truc vit - hinh vit.
l'lm?m;: thi s6 diu moi cun trpe vit K = 1 vi SO Tang hinh vit 7 = 40 do d6 N = 40 ;
1, - 80 vONg quay cla lay quay ;
7 - 0 khodng chia ciia chi 1i¢t bang pluromg phdp phan dé.
e. D phan do van ndng
- Cde bos phgin chinh cnia deane phaan d

Ihah 3.33a gidi thicu hinh didng bén ngodi ciar m@ loai ddu phan do vin nang 6 dia
phan do. Cic bd phan co bin gdm - thin ( vo ) 10 [ap wen dF 20 bing gang, ndi lidn véi
vimg chan 9. Khi ndi tong cic dai a0 i ca (hS quay héop di mot goéc irén thang chia vit vong
chin g 12, N ¢6 quay quanh true ndm ngang hudng 1en trén 96° viv hudng xatng dudi 10°
d¢ phan do khi gia cong cdc bd mat con ¢ ahtr kinh rang con ). Hai einh ha cia d¢ dimg A&
kep chat dan phan do fen bin midy. True chinh Eip trong dau phin dé ¢6 16 con tnde dé lap
mii tam 21, 18 con sau dé lap true gt diing 1ap he banh rang thay the khi phan dé vi sai
(trong ruomg ho‘p kh(mg O e s 66 ¢dn hiet ten dia phan do ). Phin ngodi ddu tnrde
chia true chinh ¢6 ren vi viag dinh (aim 7 dé ap méam cap ba chau - tr dinh tm hay mam
cap day 16e. Trén vai true chinh cé ving chia do % ¢6 24 vach chia img védi 24 16, Giita true
chinh ¢é 1ap vinh ngoii banh vit. Mal didu biinh vit cé ragh tron d¢ cam chét kep 41 Trong
ong Fech thn cé true vit. Nhirong el vim ndv ¢ K quay ) mi tree vit e thé an khap ¢ hay
khong ) vdi binh vit de truvén dong qray che binh vit khi an khdp, 9ia phin do disoe Lip
tren true. True niy $ap bang © bi véi nap 19, Nip iy co dinsh vio hop 10, Nao quat 18 gom
thuedte 14 v vit kep 13 [uon ¢p it vio din phan o d¢ nd khong i quay tren dia, Né dimg o6
dinh vi cdc gée dé cin thict Khi phan do theo cie s6 10 khdc nhan, True truyén 16 ( nhan
truyén dong tir miy phay ) Iap trong & hi vie dal trang hae 15 Rac niy oo dinh véi nap 19.
Cudi truc n:\y cé banh rang con luon an khap var hinh rimg coOn rén true cin din ph.m do (ty
sO truyén cia bo binh rang con i = 1). Chat 17 ¢ dinh vi dia phan do o Gic vi i cin thict,
Bia phan do long khong trén true lay quay. Hia phim 0 14 mét dia weom, uén hai mig ¢6
khoan nhig hing 16 cich déu nhan vi rén cic vong (rdm ddng 1am. Nhimg himg 13 nay
degre qui chudn, thi du, diac phin 4o ¢6 hang 16 cia hai ne nher s

+ Matfodcdc g P B T 05 0N 3 N T AN T g 42 R
+ Mat 2 cocie hing Id B da 47 49 50 53 54 87, SH LS9 L0206,

U s Cuddng ) 24 dang £ v e chind dire dich clisydn eeén bi mdy qua cic
rinh vi ¢ dinh trén hin nuiy nhdr ed balong vie doi oc. NI Lim vit 4 ¢6 e duge dich
chuydn theo hai phiemg ngang vivalimg, Than 2 duge gan v thimh sang bang chot. Nam
van 1 dé¢ dich chuy&n néng 3 vi miti tim J,
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Gl dd 23 ¢6 khoi V 6 duge didu chinh bang dai 6c § ding dé d& céc chi tiét gia cong
¢6 dO cimg viing kém. Khoi V 6 duge ¢o dinh theo chidu thang ding bang vit ham 22.

Hinh 3.33b 1 so dé gd phoi rén hai midi tim it u trude 2 v u sau 4 d¢ phan do khi
phay banh rang bang dao phay din madun.

- Serdov dong crta didu plidn do van ndng ‘

Hinh 3.34 I sa d6 dong cua diu phdn dd van nang. Trye chinh lap trong v6 <ua u phin
do qua bo truyén 1ruc vit - banly vit { tuc vit cé K din méi an khdp véi banh vit ¢é Z rang )
qua cdc b truyén hianh rang tru ( cd 1y s6 ruvén i = 1), dén bo truyén hianh rang cou ( ty s6
truyén i = 1 ). MOt b binh rang thay the ( 6 sa rng la, b, o, d ) ndi ién truc chinh va
mét dau true cta banh rang ¢on dimg trong trikmyg hop phin do vi sai.

b)

Hinlt 3.33. Dan pldn do van ndng
. Hinh diny hén ngodas ;b Gd phéi gia cong trén ddu phdn do ;¢ Dia phdn d¢
[. Niimvan o 2. Thdn w dong . 3. Néng w déng ;. 4.-Mii tam ;5. Dai o ;
6. KhoiV : 7. Vong dindiram @ 8. Vong chia dé . 9. Vong chdn ; 10, Than hop ;
11 Chdt kep 12 Vach chia do - 13 Vie kep - 14 Tiuege 15, Bae
16, True truyén ;. 17.Chot . 18 Nanwqgugt { compa ) ; 19 Nap ; 20.Dé’;
21 Maitdm ;. 22 ¥itham o 23 Gidd® [ 24 U dong (1w san )
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a} In : )

Hinh 3.34. Ser do dong va phueony phdp phan do cra daw phan do var ndnp
a. Phdn do don giagn | b, Pldn do vi sai | o, Phan do phay rduh voan

Mot bo banh rang thay the tha hai ( €6 o rang va, L by ¢, o d ) ndi Ticn brge vit me
(bt 1, ) v mot diu true cia bianh rang con ding trong trudmg hop phin dod dé phay vinh
xoan. Tay quay ¢ kém theéo chidl v 1d xo d& ¢6 dinh vi uf diu phan do ) n6i co dinh trén din
truc lap banh rang tru ¢dn dia phin d6 ( ¢6 dinh véi banh rang try khic ) long khong trén
truc ndy. Ta ¢6 phuong tiinh xich dong néi Ur true chinh ¢ <6 fap mii tam dé gd chi tict gia
cong ) dén tay guay ciia dia phan do nhu sou -

K
n, . —=n,
Z
Trong dé :

1, - 80 vong quay cua tay quay vi n, L s0 vong quay cua truc ¢hinh.

K - 56 ddu mo6i true vit. Thuong K = 1;

Z - 56 rang banh vil , ¢6 thé Z = 40 hoac 60, 80, 120 . Thong tlnemg ta chon 7 = 40.

- Dde tinh ena dddu phdn do 1onghich ddo cha 1y s6 truyén i cha bo truyén trye vil -
banh vit trong diu phan do hoac s6 vong quay cla tay quay cin thict n,dé trye chinh quay di
mot vong goi B déie tink cria dai phan o v duge ki hicu bang chit N. Ta ¢é -

. Al
N = —l_— = /’ — n, = "\_
i K X

Théng thuemg chon N = 4.

- Plueong phdp phan do

Vdi diu phan dé van nang, theo so do don;, clar didu phan dé¢ ( hinh 3.34 ) ta ¢ ba
phuong phip phin dé nhu sau :

+ Plickne do elern gian ( so do dong hinh 3.34a)

Gia str mudn chia phoi thanh X phén bang nhau dé gia cong X riinh thi sau khi phay
xong mot rnh ta quay tay quay di n, vong dé phay rfinh thit hai, sau dé lai quay tay quay di
n, vong d¢ phay rfinh thd ba v.v... v ticp tue cho dén rinh thie X cudi ciing.

Ta bigt ty s6 giita tay quay vi true chinh 14 1/N, nén mudn truc chinh quay di 1 vong
thi tay quay phai quay di N vong. Muéin chia vong trdon ciia phoi thanh X phén bang nhau, ta
¢6 thé tinh 6 vong quay cha lay quay sau méi lin phan do nhu sau :

X ,
L Y L
A I m b
T rong dé:

1, - SO vong quay cua lay quay cin quay dé phian du



N - dac tinl ciia diu phan do. Thadmg N =40
X - 56 lugng rdnh ( bé mat ) cAn phai phan do d€ gia cOng trén vong trdn phoi

A m-a _ ‘
. 12 nhitg phan 6 ;

B m-b

M - 58 vong nguycn cia lay quay ;

m - boi 58 chung ciia a vl b 13 nhitng 8 nguyén .

Tuong g ta cd A = m.a [ 0 13 cdn quay d¢ phan dé wrén hing 18 ¢6s6 16 15 B = m.b
18 cha dia phan 0.

Viay mu6n phan 46 dé gia cong X rinh thi kI gia cong xong mot iinh ( hoac mot rang,
mot bé mat ), ta quay tay quay di n, vong, nghia I3 quay tay quay di M ( s6 nguyén duong )
vong vie A hoac ma 18 tren himg 16 ¢6 <8 10 13 1 hoae mub 16 1tong 1img 1dn dia phin do, 3¢
gia cong rianh 1t hai vivsau dé i 1icp e phin do nhis vay d¢ gin cong dén vinh cudi cimg.

Vi N vit X 1o nhitag <6 ngnyen daomg, tatim s hing 16 tome tog v N onén e the xdy
ra ba trudmy hap :

- X >Niacon lamét phan sé 1, = — = —  NCu ¢6 hiing 16 diing v6i s6 riinh
e
thi i cd N = A v X = B ohu vy ta quay tay quay di A 10 teén hiing 18 cé B 16,
ViduZ =02 ta quay tay quay i 3016 wen himg 16 ¢ 62 18 el dia J¢ phin déb.
- X =N=d06mcd A= Boghia li quay lay quay di 1 vong dé phan do.
- X < N tacd b tisdmy hayp
N chia hiét cho X thi ta cd n, = M. B0 Himgl so nguyén vong. Vidu, X =4 (0, =)
N khong chia hét cho X, taco hon o, Vidu, X =9 tacd:
moa 40 4 tr .4 24

n, = M o4 :';f;: o 4 +K: 4 -4——(-,—‘;:4 +;

Nghia L sau khi phay xong mot rinh ta phan do bing cich quay lay quay di 4 vong va
2400 wén hing 16 ¢é 5416 cia dia phin do dé phay rianh gt bai ... va tip mie phan do dé gia
cong cho den riinh cudi cang ( rinh thie 9 ). '

Khi phin 46 ta phii dem so 16 ma fay quity can quay, dé gdy nhiam Ein v 1on thad gian
nen fa cd the ddang hat man quat A~ Bde dinb dau.

Gov mdt ciia hai mam quat chan cung ¢6 A = ra 1d teén bing 16 ¢6 B = mh 16, Sau ki
phay xong mot rianh, t chuvén hai nan quat dén vi U mdé@ A& chndn by phian do in &p theo
nhu Wink 3.32c¢. Hidu dé diam bao do chinh xic, khong bi nham 2w i Gen kigm thdni giam,

+ Phdan dé v xai ( so dd dong hinh 3 34b)

Khi didy kién phin do dom giin khong thoa man, nghia 1 khéng ¢é hing 16 ndo tién
dia phit hop coa X véi Bhoac mob (hi ta GEn hinh phian 0o vi sai. Khi d6 1a chon X, = X dé
thoa man dicu kien phin do dom gian nghia K khi dé rv quay s¢ quay di

AY hi e
h‘,-‘-—_—:,\]-}-A-A- [ I T .
v, I m h
I
Khi d6 ta 6 sai 56 X - X, . Mdi kin phan ) cé sai sé 1 ( —; /\T . HE bit 1ai sai
e ]

0 dé 1a 1ip bod binh rang thay (h& o 1y <& truyén [10Y vai s6 rang ¥oa (b o, d { theo so dd
Lap ). Ciich tinh v chon bo hinh rang thay the d& hit lai sai s8 khi chon X, nlnr sau
Lo e Ny oYy

hod X,
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BHidu kién dé lap duge bo banh rang thay the mi khong cham diu rang vao truc 1a:
a+h>c+ [5rang
c+d>»b+ 15rng.

+NEuX,>X -»X, -X>0 -5 Y >0 (alip hai cap banh rang thay the c6 s6 rang 13
a.b.c,dvadiaphan do sé quay cling chitu vdi tay quay trong ldc phan dd ( theo chidu
kim déng hé ).

+ NeuX, <X —-X, -X<0-5Y <0, talip thém binh rang trung gian dé dio chiéu
quay, nghia 13 khi phan d¢ thi dia phan do vii tay quay quay nguge chidu nhau,

Vi du, X = 69 rang, khong thé chion hing 18 phit hap nén phii phan o vi sai. Ta ¢6 thé
chon X, = 08 rang ( hoac X, =70 rang ).

Néu X, =70 1acéd n, = 40/70 = 16/28, 1rdy vé pliong philp phin do don gidn ( ninmg cé
sal $6 vi 70 rang ) v dd bit lai sai s6 tchon Y = 40770 = (28/49 ). 40/40).

Viy a= 28, h=49,c =d =40. Didu ki¢n ip im bao.

Bé gin cong hinh rang 6 s6 rang X = 09 rang thi san khi phay xong mét rang ta quay
tay quay di 1616 trén hing 16 ¢4 2% 16 cia dia d phin do vi lip bo hianh rang thay thé ¢é
6 rang 120: 28, 49, 40, 40,

Neu X, =68 taco i, = 40/08 = 20/34 vl Y = - 40/OK = - ( 40768 ).( 50/50 ).

Trudmg hgp niy, d€ gia cong binh rang ¢6 s6 rang X = 69 rang thi sau khi play xong
mol rang ta quay tay quay di 20 14 trén himg 16 ¢é 34 18 cua din dd phan do vit lip bo bidnh
rang thay thé ¢6 sO rang iz a =40, b =68 , ¢ = 501, d = 50 vi ta can Lip them hinh rang
trung gian dé ddo chidu quay, nghia 13 dé dia phan do vivtay quay quay ngieoe chidu nhau,

+ Phint dg dé phay rdnh xodn

1Ginh 3.34¢ 1a so dd dang dau phan do <I¢ phay rinh xedan trén iy phay vin g,

Phay £iinh xein chi duge thare hign bang phian do dom gian. Xich dong ¢ phay riinh
x0an duge noi A rue chindy o den vt me oia ban miay 1 qua bo binh vang thay the a, b, ¢
d; sao cho khi truce chinh quay ducse mon vong ihi i niy tinls ticn duoe sot bece Bt

Tathuyc hign plazemg phip phin do dom oion

n, = ’\—:: Ao+ A = oap e M
A I m h
V&i bo bianh rang thay thé' a, , b, | ¢, , d, theo phuomg tinh xich dong 1h
K d, b '
vg — -1 11—y =1
Z ¢, a, d
Foo My b Z
b, d, ‘

.
Mudn phay ranh xodn phoi cin
thyc hién hai chuyén dong lien e -
chuyén dong quay vi chuyén dong
-tinh tién doc truc ( sau mor vong
quay phoi phai di duge mor bude
xoan t, ~ nhe mot budce ren ).
B¢ dam bao didu kicn dé ta nai
true vit e cia o ¢ chay dao doc '
v true chinh dag phan do qua bo L}
bianh rang thay the a, b, . ¢, d, vii
bd bdnh rang con v bo hinh rang
tru. :
Trién khai Finh xoin ta co
t, = wDotgf3 .

A

Hink 335 Khai trién rinh xodn



Khi phay banh rang xoan
hang dav phay madun ta tinh -

D=m . 7Z=m,
cos 3

erl

> = P

! 5111/)’

Trong do:

i - goc nghicng cua idfinh xodn so vi truc;

m, - mo dun phap tuyen;

m, - mo dun ngang;

7 - <0 rang caa binb raog.

Ta plait quay bin dao i mot gée B dé
phuong clunvén domg cta dao trimg v
phuong rinh <oan ( hinh 3,35)

v Dan phdan d6 quang hpe dung khi
phian do ¢ gia comg cde chi 18t dac biét
chinh xic hoae kiém tra vige phan dé ...

[l 3.36 gidt thicu mot loai ddo phan
do quang hoc. Than hop 4 duge gan 1en
hin may. Truc thinh lap trong ph n quity 3
atan ddu phan do. 'Fruc vit gan vai tay quay
I truyén chuyén dong cho binh vit va truc
chinh. True chinh ¢é thd duge kep chit &
bat kv vi trf ndo bdi tay quay 2. BO truyén
truc vit - biinh vit chi ¢6-Gic dung J& quay
truc chimh. Sai =6 cia chiing khong dnh
haomg dén do chinh xdc 1am viée cia ddu
phan d¢. Bac 1¢ch tim cho phép ha.truce vit
xuong (khong an khap vdi binh vit ) dé cé
‘the quay nhanh bang tay.

‘Trong hop cé thang chia dd ( 3607 ).
Kinh hi¢n vi 5 cta hé¢ quang hoc ¢6 thang
¢O dinh 6 géin 60 phio véi do chia 1a I
Qua thi kinh cta kinh hidn vi ta ¢6 thé 1hay
o cic do chia vai do chinh xac 1/4 phat.
Vi du trudmg thi kinh hinh v& chi ra péc
chia 9°15", Tay quayl ndi véi con lan qua
cap hanh rang con ding quay truc chinh di
maét goée ¢dn thidt ( ¢ dinh vi chinh xdc ta
quay 1z (). Gée quay cua tme chinh xéc
dinh theo cong thikc

in0” RYCTE RN
a = =

/ .

Trong dé:
- gde quay, do;

BN I(lll'.""'.",

= ‘p“:'\a""'

° o
]
©
o]
o o
=y

Hinh 3.37. Dau phan dé ba true chinh

S - bude chia, do trén vong tron ¢6 dudng kinh D, iun;
1) - duomg kinh chi ti¢t gia cong ( bude chia 13y theo dudng kmh nay ), mm.
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Chit ¥ : Cic g6éc quay k& tidp nhau duge cong gop lai ( cong tich 10§ ) nén céin [p hing
cic gée quay cua trde chinh diu phan do d¢ ranh nhim Hn khi gia cong. Vi+du, kli chia
truc thinh Z = 51 phdn thi bang cin 50 dong : quay lin I, «, = 7°0332", quay lan 1t 2
o, = 14°07°04"  vov...

fi. Pdu phan dg ndiéu trige chinh

Dau phan do nhiéu truc chinh dimg 6 higu qua khi gia cong cic chi B8 nhd vi <o
lugmg 16n.. Hinh 3.37 gidi thicu mét loai diu phan do ba true chinh b cong dung chung.
Truc gitta | chuyén dong nhey tay quay 5.-11ai true ngoiii nhan chuyén dong Hr trge giim qua
hé binh rang 2 (tuemg dng nhu vy ding cho cic dim phan do cé nhidu true hium ). Vong
guay ciia ba truc chinh d@ phan do duge dém theo dia 3. Man phu 4 dimg tinls nhanh s& vong
quay cia true chinh. Tay quay 10 ding dicu khicn chat dinh vi dim hai K. Ci ba true chinh
duoc kep chat ¢ vi 1 lum vice bang cich quay 1oy gnay 9. Tay quay niy kep teen banh 1éch
tam 7 d¢ ving déng thési ¢d ba chat 6. Cic ndmg o dong ciing duoe kep char bang plurong
phip dé. Hidu phan do true chinh thang dimge ciing c6 ket cin g 1.

i Pl g kéan theo ddi phan de

Hinhi 3.3% inh by mot s& phu ting, dé gi tnemg dimg cho daa phan do. -

Ifinh 3.38a 13 u sau (0 dang 1o héin 1 dad trong vinh cia d& dioe diéu chinh theo
chidu thang ddng bing cdch quay bianh rang 7.-1inh rang nitv an kKhdp vai thanh rang 6 mi
ddu trén cua né o dinh vai thin 1 gua chot 5. Sao khi & dinh vi, than dirge kep chat vio de
bhang cac vit 4, Nong 3 dich chiuyén nldr (v quay 2 vl dvige 6 dinli bng i du.

ITinh 3.3%¢ Ky true nho ( true vt kep chat miii tim vdi 10 con cua trpe chinh ) st dung
khi phan do vi sai. N duoe kep chat trong e chinh cha divg phin do hang vit 2. Khi dé
hac con dich chuydn vé bén phai vii ndgi 1ong diau ¢d ren cu trae nlid nave trang teue chinle,

Tay theo kich tharde va ket e, chi tier eiacong daee dinhvi v kep et trén cide din
phan do bang cdc phuomg phip san day -

- Cap trén hai mi am cta diw phin do v san,

- Cap qua true g rob dinh vi 6o had i am cua dan phan o va u saw,

- True gd duge dinh vi trong 15 con true chinh ena diu phin do.

- Cap trong mam cap e dinb tam ¢ mam cap ba chian ). Mam cap niy lap bang ren vio
diu phan d0.

- Cap trong mam cap din héi ( true i véi chiau kep din hoi ).

Cie chi 1i¢1 gia cong ( phoi ) dang dia liny dang bac duwge 1ap trén true gd. Truc gé nay
dugie dinh vi rrén mii tam cia ddu phan do v u sau hoac 1ap 1en truc ga r6i dinh vi vao 15
con cia truc chinh ddu phan do.

ITinh 3.38b 14 truc ga trom, phim gitia o do con nhd. Chi Gét duge gd chat nhd ma sat.
Hai diu true €6 16 thm d€ dinh vi truc ga 1rén hai miii .. at ddu true ga o6 thé phay ranh’
(¢ cap toc. ) :

Chi y khi Jap truc gd vi phoi, phin con 1dn hudng vé phia dau phan dé ( néu khong &8
ndi long chi tide ).

True gi hinh 3.38¢ ¢ truc bac ) ¢d vai |, riinh then 2 vimit 6c 4 dé kep chat phoi ldp
vio phin try trom 3. Khi phay v lue ¢t tén e (thé sir dung riinh then. Khi phay cée chi tiét
ngan khong dung mii tin ¢6 the sir dung true gi hinh 3,38d ¢6 phan ¢6n S d¢ lap vio trye
chinh coa dau phin d§ ( thay cho mii 1am ).

Nhimg chi tigt dung truc duge dinh vi trén hai mii tim hai true ga hinh 3.38g. Mili tam
3 ving vai didu kep 4 duge lap vao true chinh bang duoi con 2, vit ¢d dinh | duge 1dp vao
diu trge chinh cia ddu phan do. Toe 7 ¢ phin dudi cong ¢4 trong riinh kep 4, duge co dinh
bang vit § vau duge kep [eu phoi bimg vil 6.
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Hinl 3.38. Phy tiing va da gd thuimg gdp cia dedu phdn do
d. U dong ; b True trea ;oo d e, True rat - g Trie ed -
h. Mdm odp ba chdu (e din dm ) ;1 DR dién khidn chdn cdp k. G twa ply

Céc chi i€t tron thudmg duge dinh vi trén mam cap ba chiu tr dinh tam. Hinh 3.38h
gidi thieu hinh dang bén ngodi cia mam cap ba chiu gém dia diéu khién 4 ¢ hinh 3.38i ) dat
trong v hop. Mat 2 clia dia I3 rinh vuéng ¢é dang xoan dc acsimet, ¢6 1ap ba chau kep | an
khép véi n6 va tao ra chuydn dong déng thai dé g4 hoac md kep. Mat doi dién cta dia 4 1A
rang ¢on det an khép vai binh rang con ( qua kh ), diu ¢6 16 vudng d8 dit tay quay vio tao
chuyén ddng quay. Khi ta quay tay quay Eun binh rang ( qua khe quay ) iwn cho dia 4 quay
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va theo rinh xodn ca ba chau déng thvi di vio dd kep tu dinh 1am hoae déng theri di ra dé mé
kep. : ,
Khi gia cong cdc chi tiél ¢6 di cing vimg thip L/ > 10 ( L - chidu dii ¢hi tidt, mm; D
- dudmg kinh chi G&t, mm Y G ding thém gid & tam (g6t twa plg - Linh 338k ) d8 trinh
hign tomg vong chi 1id1 khi phay, Chi tiét gia cong dat teén riinh chit V nén dda trae vit.
Bicdu chinh vi tri khoi V vd true vit bang cich van dat 6¢ 1 vit ¢ dinh bimg vit 2.

Chii ¥ khi didu chinh phii ki¢m tra can thim dé irdnh bién dang true theo dic Chiéu

khiie nhau.
3.4.4. Vidu img dung dau phdin do choe cdc nguyén ciong phay

Khi phay, str dung dau phin do o6 thd dare hién cac dung nguyén cong sau :
- Phay ¢hi tat nhidu bé mad,
- Phav riinh thang tren cic bé mai .,
- Phay @inh trén cae mat din
- Chia chi tict theo dudmg trdn thanh nhimg phéan bang nhan boac khéng bang nhau,
- Phay binh rang tru rang tang v binh rang con.
- Phay mat &in cia Iy hop vau ( khdp cam ), rang mat ddu cila dung cu caf.
- Phay réinh xoan 6c hoae dutmg xoan oc.
- Phay rang va thanh rang.

= Phay tetie then vithen hoa v v
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PHAN THIT Tt
CONG NGHE GIA CONG TREN MAY PHAY

4.1. KHA NANG CONG NGHE CUA PHUONG PHAP PHAY

Phuomy phap phay dung dé gia cong cdc mat phang, mit nghiéng, rinh. ranh then, 16,
mat ren. ¢ trong hoac ngodi ), mat rang, mat dinh hinh ( cam, khuon dap, miu, dudng,
chan vit, cinh quat, cinh tuabin ... ), ¢at ddt v.v... véi 46 chinh xdc cdp 2 + cfp 8. d6 nham
hé mat phay dat ciip 4 + ¢p 6:( Ra2,5 + Ra 40 ) bing cic loai dao phay tru ¢ rang thang,
rang nghiéng ), dao phay dia, dao p]ld\’ ngén, dao phay lan riang, dao phay modun, dao
phay dimh hinh, dao phay rang lién hoac rang 14p ghép ( rang chap ).

Hinh 4.0 Dac phay va ser dé mot sé nguyén céng phay tintimg gdp

Trong sin xudt hing loat vit hang khoi phay ¢4 thé thay 1th& cho bao v mot phéin 16n
cho xoc. Trong sin xuit don chi¢e v hang lost nhd phay ¢6 cong dung nhiéu, ¢6 thé thay
1h¢ cho bao - xoc, do dao phay ¢d nhiéu ludi cung céi, 16c do phay cao vi ¢6 nhiéu bién
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phip cong nghe, nén nang sudt cua phuomy phiip phay cao hon han biao - xoc - chudt va gia
thinh sin pham thap.
Hinh 4.1 gidn thicu vii loat dao phay v mét s6 nguyén cong phay thuimg gip.

4.2. PHAY MAT PHANG

4.2.1. Piéu kién ky thudat khi gia cong mar phing
a. e tink

Theo nguyeén i tao hinh bé mat gia cong thi qua hai didm bat k¥ trén mét mat phang
tat ¢6 mot dudmg thang mi bal cit mét diém nao nam wén dudmg thang ndy déu nam trong
miat phang dé. Néu qua ba diém ta tao duge mot mat phang hoac mot dudmg sinh thang
chuyen dong dua rén mot dudmyg chuin thang ciing tao thanh mot mat phang.

Viy muon xic dinh hay Kicm tra mét mat phang ta ¢é thé dang mot duémg thang 1am
dutmy sinh { vi du thude thang ) vi chuyén dong theo mot dudmg chuin thang bat ky trén
mat phing. Khe hér giita thude viv mat phang the hién do phang caa bé mat gia cong. Khe
hr cimg nhao thi do chinh xidc inh ding hinh hoe ( d6 phang ) cang cao vinguge lai.

Phay mat phing o6 (he dimg dao phay tru, daao phay mat diu, dao phay dia, dao phay
ngon .

lmn;__ sitn xuat hang loat Idn, dao phay mat diu duge ding nhi¢u hon dao phay tru vi
chiing ¢6 nhitmg dac dicm :

- Co kha nang diing dao o6 dudmg kinh Ién ma khong bj han ché bai kich thude va
khong gian médy. nen nang suil cao.

- True ga dao ngain, dim bio do caing vitng, ¢6 thé nang cao ¢he dd cat va do dé nang
v g SUALL

- Nhicu Judi cat, it dong i, qui trinh cat @ém hom dao phay tru.

- CHhe cal nhicu mial cal khae nhau cling mot hic.

- 1¢ mdi sac, dé che o dao rang chap.

Do phay dia hai hay ba mat cat, gia cong binh thudmg nhu dao phay mat diu, rong
wuimg hop dac bict nd ¢é the Eun viée nhu dao phay tre vived (he gia cong duge mat ddu,
ranh. mat bic ..

Dao phay ngén, ngoiii s¢ trudmyg 1 gia cong rinh, con ¢6 vu diém néi bat khi phay
mat bic nha mi chidu cao cdch nhau kha 1dn.

b Chdlt Inmyg gia cong ctid mdt phing
Chat lugmg gia cong ciia mat phang duge dénh gid theo cdce chi tigu sau
- £ chinh xdce kich thudce 1 kich thude phi hgp vat dung sai cho trén han vE,
- Sai 50 hinh diing hinh hoc ( do khong thang, do khéng phang ).
- Sab s0 vi b7 wong doi gila chic bé mat gia cong ( 46 khong song song, dé khong
doi ximg, do khong vuong gdée, sai léch vé gée do vov. ).

D¢ khong theng 1 khodng cdch Idn nhat tif cde diém tren dudng thang thue 161 dudng
thiang daah nghia.

Dutny sai do khdng thang 1 gid i sai s6 cho phép 1én nhat cia d6 khong thang.

D¢ khong phang i khodng cich 16n nhit giita cac didm teén mat phang thyc va mat
phang danh nghia.

Dung sai do klione pheasig Fosai s cho phép 16n nhat cua do khong phang.

Cic dang khong thang v khong phang bidu hi¢n ¢ do khong thang vi do 16i 16m coa
bé mat gia cong.
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D¢ 1ai 1 sai lech cua khodng cdch tr cde didm trén mat phang thuc (& mat phing
danh nghia giam dan ur hai dau mép t6i trung tam.
13¢ Iém 1a sai lech cha khoang cdch tir cde didm trén mat phang thue 16i mat phang
danh nghia tang din i hai dan mép i trung tm.
Do khong song sony cua et phdang 1 hitu s6 cua bai khoing cdach 16m nhat vi bé
nhit gifta cic ma phang danh nghia tr¢n mot dién tich hoac mét chiéu dii cho tnrdGe.
Dhueng sai do kiong xony song T gid i cho phép 16n nhit cua do k'hﬁng SONR song.
D6 khong vicng wde i cde mat phdng hode cria trae time voi mét plidng 1a sai 1éch
cua goc vuong @il cic (rae 1tam hoae gilta true 1am vdi mat phing duge bidu thi bang dom
vi do chidu did ven mot chida dai nhat dinh.
Diucug sai dé khone vieeong eic 1 gid et cho phép Iém nhit cioa do khong thang géc.
D6 mghiong ciia mdt phiane so vod ndt phdng hav trice i ( hode diemyg thang j 1a sai
56 poo pifta nut phang vin mat phang ¢hin hay truc chudn (dutng thing ) so vidi gée danh
nghia duge bicu thi bang dom viodo chidn did trdn mot chidu dii chuin,
e sai do nehiony T el i sad sa cho phdp lem nhia vé do nghiéng.
Dokl doF xing 1 khosing cich 1an nhit gitte mat phiang dai xaiimg ( hoac true doi
ating ) cta hé mar quan sit v mar phang doi ximyg (hoac true doi ximg) cia bé mat chudn.
DG chindy e v find diing binh hoe v vi e eme dF duge gl bimg Ky higu trén
cie hitn w8 nhie trong bang 112 v 1R vi vi dydren binh veé 116,
4.2.2. Che do phay
Khi phay. chiuyén dong cat ( chiuvén dong chinhn a IR (e
12 chuyén domg quay trion cua dao phay, con chuyen AY !
dong chay dao B chuven ddong thang caa bin miiy
mang phoi, thue hien cac chuven dong chay dao doc A /
8- chav dao neang S vicehiven dong chay dao thang v
lhmu S Thong so e quat tiinh eat cot khi phay (che : a,,=10
aloy ph.l_v ) g thicu treen il 4.2, - a. C
a. Lov do phay VEmm ) '
Toc i phay Frotoe do vong cua ludi cat,
dotheo diomy Kinh ngoin cua dao e
PR AL i V(" l)un pltu\' 1
ENEE
Trong dé:
D - ducme kinh cua dao phav £ mm ):
n - sOo vone guay cuadaos Cvong/plhait ).
by chay dao N
Dao phay B log dao od nhicu
cal, khi gia cong <6 the xic dinh ba loai
frgmy chay dao theo cong thiie s
S5 =5n=5./n

Trong do

H

S, - hemg chay dao cho mot phat, a ) .
nmn/phtit ) Hinh 4.2 Thenwe ooovan Lo cai got ki phay
S - duemg ooy dao cho mdt vong

quaty e ol (i / vong n
S - haomg chay dao ¢lio mot rang (Lm phay, ( mm /rang ):



7. - 56 rang cua dao phay.
c. Cliéu sdu phay t ( mm )
Chiéu sfu phay 12 khoang cdch gida bé mat chua gia cong va hé mat di gia cong do
“theo phuong vuong géc vai bé mat dit gia cong. D6 1a Kich thude 1dp kim loai ¢in cat i
tng véi mdi lan chuyén dao.
t =H-h (mm)
d. Chiéu régny phay ( 3)
Tay theo Io;_ﬁ dao. ta ¢6 thd xdc dinh ¢hicu rong phay nhu sau :
- V&i dao phay tru, chitu shu phay B kich thude 1dp kim foai cat di sau mdt hinh
trinh phay do theo phuong true dao.
- Khi cat bang dao phay dia. chiéu réong phay A 14 chiéu diy cia dao phay ( hay
chiéu rong ranh ), do theo pluiong trye dao.
- V@i dao phay ngén chiéu rong phay chinh 1a dudmg kinh &ia daco. D6 ciing B chidu
rong cua ranh.
Khi cat bang dao phay mat diu, chidu rong phay b kich thude 10p kim loai duoe cat
di sau mdi hih trinh phay do theo phuong vudng gdc vdi true dao.
e. Chidn day «dr ¢ a) )
Chidu day cat a I chidu day 1ap kim loai duoe cat di pitra hai vi tf K& G8p nhau vua
gui dao chuyén dong cha mot didm trén adi cit, dng véi luomg chay dao cho mdt rang S,
do theo phuomg vuong pde vidi ludi et chinh rén mat ddy ( hoae do theo phuomg hudng
kinth cua cita dao ). Khi phay thuin, chidu diy cat thay doi ur i so D il - NRUCC
lai khi phay nghich, chidu diy cat ki thay doi trtrr 80 a,,, + i -

a) Phay tlhiin

Hinle d 3. Plicong phdp phay : phay thudn (a) . phay neftich (b)
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4.2.3. Phuong phdp phay
Khi phiay hang dao phay tru, dao phay dia ta phan biét hai phuong phip phay 14 phay
thuim vi phay nghich.
o Pl thivdn
Limh 4. 3a pidi thica phuong phip phay thuan. Fai diém tiép xde M giita dao v phoi, véc
1 vin tov va vect chay dao trimg shau, nghia 13 chidu quay cia dao _cang chiéu vdi
Insmy ticn ciia phoi.
trac dicm cua phay thuin -
- Thiamh phan Jue cat theo phuong thang dimg ¢p phai xu6ng b midy, cin luc kep
nho, giiim bt hien tuoug rong dong. '
- Chidu day et dicn cat athay doi tira,,, ( diém vilo cha rang ) dén a,, = 0 (dicin
ra cua rang ), khong pay hicn tromg trugt, Ninmg nco trén bE mat ¢é 1dp vo aimg ( hé mad
cav chi et dae, ren, cin g dao de B md v s vi diagp ban diu vio ngay 1dp va ciing do.

(R

- Dao quay cling chidu vt hudme tinh 1¢n cua phot néan kKhong knr bét do ra giia
hitn may vai trae Vit mie, ¢ gy nrung dong.
hoPley nghich
Phay nghich ngarge i v phay thudn. Ta dicm 1icp sie M giita dao v phéi (binh
4.3h ), vée W v Toe vt veatr chay dao sguoe chicn nhin ¢ chidu quay cioa dao ngudge vai
chicu tinh ten coa phiot ) e dica cua phay nghiclr
- Thimh phin lue cat thee phiemg thang ding ¢6 xu g nang chi 180 18n va dé
viy rung dong, e kep phioi cang phai B
- Chicu dinv 1 dicn cat athay doi Gra,,, = 0 ¢ didm vao cua rang ) Jdén a,,, (diém
tcua rang §,oncéu leong chay dao nho thi khong cat miv gay hicn tuemg trut. Vi dao cat i
dici Ten, chicu diy cat tang ddn, quit trinh car ¢on @i trong oy ang dan, khong va dap
Viw [3p cd vo ey tren he mat phoi nen dao kKhiong bi mé, v, '
- Dao quay ngwoe chicu v g gni tien cua phidi nén kKine hét do o gitta ban
HEE VAT Lrue Vit me nen giam bt rone dong.
Do dé, trong cime mot dicu kien cat, phay thuin dimg choe gia cong tinh nham nang
o do nhdam bé mat chi tict vi ieen e mat khonge ¢6 Tip vo eime con phay nghich ding
cho gia cong tho nbham many cao wane suat cua gt foh cal got, Tudi bén ena dao khi
phiay thudn cao han phav nehich,
4.2.4. Nguyén cong chuen bi
Cong vice chinin hi cho nguyen cong phay haa gdm cic cong vide sau
- Giacvong mat chuiim viy i sach phoi  Eun sach bavia vit cde bé mat phai L),
- G dat phai, Koy dao, e theo dide, ke Ior viv kep chid bang ren vit, mo kep, ¢lo...
- Lap dat vicKidm trn do g Fp dat eir so dan,
- Kiem tra dao phay, ea kep dao phay, xdc dinhovi e teomg dor cua dao <o vdi phot.
- Kidm tra che do lam vice coa mity phay.
- Chon che do cat vin dicu chimh niy phiay,
- Cat e viv dide chinh dim dén kich thinde vou e,
4.2.5. Phay mdi phang bing dao phay tro
a. Chonderes play o
- Kich thieoe com chicu dii dao £ ¢ mm oy, dudmg kinhe o dao £ Cmm ), dudmg kinh
(0 ¢ e dao o (L so rang dao phay /7.
= Lot dao phay g gom dao phay 4ra rang thang hoac dao phay b sang nghicng,
ke phay rang Tién hay rang him hoae Tap o khit Ciie rang cua dao pliase feu rang nghicng
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duge x&p dat theo dikmyg xoan ¢6 gde nghicng cia ranh xoan o. Theo chidu quay ¢ia duao
ta phan dao phay. thinh hai loai : dao phai va dao tedi. Ty thude vio mat g dao tren true
gd ma dao phay tru ¢6 thé duoe st dung 12 dao phiai hay dao trili vy néu ia quay dao 1rén
truc gd, dao s& thay dadi hudng cat ( chon chidu quay theo bing hinle 3 32 ) €6 (WE dinh
nghia nhu sau :

+ Dao phddi 12 loal dao mdctrong qud trinh am vice, dao guay theo chicu kim dong
hé nhin tir phia 16 con cia true chinh dén gida dF true dao. Néu ndin 1 phia gid dortrue dao
vio thi dao quay nguge chidu kim déng hd viuphoi hiat vé hén phai.

+ Duaes trarn 14 loai dao mi trong qua trfinh L vice, dao quay nguoe chicu kim dong
hd nhin tir phia 16 con cia true chinh dén gid di true dao. Nea nhin tir phin gid do true dao
vio thi dao quay thuan chidu kim dong hé viv phoi hitt vé bén rai.

+ Chon dao phay e phu thude vio dicéu kien cat cu i, kich thude chi GEL gia
cong, vat licu gia cong, huong dir gia cong . Dao phay ving loncdung g cong thd vicbin
tinh con dao phay rang nha dimg gia cong (inh vii hin vehe Hinh 34 pidi thicu do thi vi
phuong phip chen kich thude 161 ta coa dao phay tru rang hicn.
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\ \ ! 17 /
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xx \ I | / / -
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- // EZ‘@; d
K-I . /‘ 161 T d;
T-m J/

‘

Hine 4.4 D0 thi vde dinde thong 56" 161w cria duo phay hindt iy
Trong 6 :
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- K - cie Toai vt licu Kho gia cong nhu - thép chiu nhiét, thép khong gi ...

-1 - vae licu ¢o do khe gia cong trimg binh nhu thép két cdu chill legug (6, gang.
-1 - A licn dé gia cong nhar kim loai v hgp kim déng, nhom ..

- - gineong tho v Il - gia cong tinh.,

‘Theo chidu rong phay B. xdc dinh chicu dii dao phay 1., sau d6 xdc dinh dudng kinh 14
dao phay d. cuai cang xiie dinh so rang dao phay Z. Hinh 4.4, 1vi du chon dao phay 1ty
d¢ phay chidu rong B = 76 inm ( theo chicu mii tén coa nét did ).

b Diéw ol ban way dat chicu san pliay

Néi long vit kep <lit bl midy phay, ding tay chuyén nhe nhing ban mdy phay <6
kep phoi cho den Khi chi Giét ticp sic véi dao phay. Sau dé tiép tue dich chuyén bim may
bang tay quay thee plirong doc 8 phoi di goa dao va dig Gy quay ndang ban mdy 1én mot
doan hang chicn siu i,

“aomg dich chuydn b miy duoe xac dinh bang vong
b do coactay queny Bim maiy ¢ lanh 3.5 ) 1o vomg
chie do i the ban it it k1 vach nio, nlemg dé don
2 v thuin e o quay vong vhin v vi tif O, 1y no
i 200 chodn khi dao ticp siie vdr phoil, Thirmg vong
chi do ¢d 40 vach, khoang el pifta cie vaeh chia 1
O4F 1 m nen mai vong o tay gquay o gl ) 13 005440
=2 mm.

Trong qui tinh quay tay guay cia truyén dan cha . . L
dao ]‘Jh"’litllfl:h den khv]h(f':ln A0 Illlf';rl clia vil ?nc - dai (“)'c..y Hinkt 4.5 Vong chia do

Vi vay Tde din v quay quay 1haan chitéu, saa do quay nguoc chidu thi tmie vit me sg
comdl gde quay Khong 1 vichin miy diing ven gay nén sai sd. Do dé khi quay can hét
stie nhe nhing. Gia s quay quid x vach thi khong the quay nguge 1ai x vach mi phai quay
nguoe Lai tron mot vong vic i vong chia do vd vi il cdin thigt dé khir 0o ro ( kbe hé ) gifia
truc vit me v dad o .

San KB dicu chinhe clidu < cat cin van chat vit kep chat bim mdy vit df ¢6 dinh
chuycn dong chay dao thang dimg v chay dao ngang d¢ dicu chinh hanh trinh chay dao
doc. Khi ket thide qua teimh didn ¢hinh, tar chon hromg chay dao vy diga chi 18t dén vi i
cla Tiomg an 137 chindn b gin cong. '

Sau kln ket tnie Timdy timb, tanse ki doa
hin mie v vi e ban dian cans ha ihip biin midy
Anong 1ot i vie quét saeln phoi deé meinh xay it
he ol g cong vie kicm wa kich thde (heo
plodin cong nghe. Nen kich thirde J3 dat yea céu,
can thire hicn them madt Lin chav dan nira.

e ey et plicing nphiene v gide nghicne

BE mat v ohi GE nghicng Mol gée so vii
mat phang niun ngang goi Gt phing nghicng.
Mt phang nghicnge ¢ ena chi G660 oo kich thude
nho gai b owede neliiens,

Gia cong mat phang nghicng va géc
nghicng bang dao phav tru ¢ the thue hién
bang cich g phoi nghiéng mot goc so viéi
true dao phay.

Hinh 4.6, Phay mdt phdng nghiéng

o o . tren han quuay vdan ndn
= Cadd phd tren G ane kep ) van ndng ey &



G4 ¢to van nang nghiéng mot gée so vai phrong ndm ngang cia ban mdy dé bé mat
gia cong song song véfi true dao phay v ban miy. .

- idd phoi drén han gnay van ndng

Hinh +.6 gidi thicu phuong phip gd chi ti¢t nghiéng di mot géc trén biw quay van
nang. Biw quay cho phép gia comg cac mat phing ¢6 goc nghidng bat kv wr (0 + 90" trong
khi chi Gidl ¢6 th quay trong mat phang nam ngang mot gée dén 180" Chi tict duoe kep
vt c0 dinh bing cic vit hoac mo kep nhu Khi kep tren ban may.

Ban quay vi &to van nang thutmg dimg trong san xuat dan chice vichang loat nho.

<G phdi trén do ga chayen ding ‘

Gié phoi trén do ga chuyen ding thuimg st dung trong san xudt himg loat vi himg
khoi dé gia cong mat nghieng hay gée nghicng. Hinh 4.7 gidi thicu mot loai do gd chuayén
dimg dé phay mat nghi¢ng bang dao phay 1inh tra hoac dao phay mat dan.

4.2.5. Phay mdl phang bang dan phay mit din
a. D didm

Dao phay mat dau ding Jd¢ gia cong wie
mat phang trén may phay dimg hoge miy
phay nam van nang .

S0 vai dao phay try, dao phay mat dau
ca dae didm -

- (6 thé diing dao phay dutmy kinh Idn
mi khong bi Kich thude khong pian diu miy
han ché, do dod nang cao nang suiil gin cong.

- Truc gd dao ngan, dimm bio do oy
vitng cla dao, b the nang cao ché do it

- Nllit’%ll ludi cat dong thed gia cong néa jrinh 4 7. D6 wd phay mdt phdng nphieng
qua trinh cat ém hom dao phay try.

- C& the gia cong ddug thin nhidu bé mat khac nhau.

- D& ché tao dao rang lap ca khi,

- D& mil sic dao.

Beng 4.1, D6 deaor cua rdng dao phay it dan

o dio budng kinh cia Wi cat
Putmg kinh chinh so vai tam 16 (mm ) Do ddo mat diw
dao phay (‘1i|'r;1‘ha|i rg | rpen (oin ho dao cia ludi cat phu
(mm) ké nhan ' { mun )
160 (1013 0.05 0.03
160 + 250 0,04 0,01 0,04
250 = 400 005 0,08 0,06
400 + 630 . D06 0,10 0,07

b. Chon duo phay mdt ddu
Theo ticu chuiin qui dinh ta chon dutmg kinh dao dao phay 7}, chicu dai dao phay 1.,
dutmg kinh 16 o, s0 rang dao phay / iing vdi gid tri dicmg kinh.
Budmp kinh dao phay mat diu phu thuoe vio chiéo rong phay B vi duge xic dinh
hing cong thate thue nghicm nhu sac:

D=2+ 16018
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Khi gia cong tho, ta chon dao phay rang chap hay dao phay rang L, con khi gia
cong tinh sir dung dao phay rang chap ¢é rang nhd. Dao hap kim citng ¢6 thé tang e da
cat nén giiom nhidn thin gian mdy vi tane nang sudt coa qud trinh gia cong. Da dao oin
rang dao phay mat déu cho trong bing 4.1

o Dl vi - gd ddr - kep ehdt dao phay mdr dido trén indy phay diing

- Dao play mdt ddu o6 16 chudn thang suot diuge dinh tam theo phin tru clia trge ga
(hinh 4.8a ). Truce gd ndy ¢6 phin con 2 ¢ 1ap trong 16 ¢om true chinh viy kep chat bang ren
cila true it vamid oc 203 N dine enadao Byomac chuan v (6n mat ddn mat hich 4 dau
Kia cha mat bich tua Ién mat i coa epe @i 3 Van O cia weoe chale an K vio riinb clin
cua mat bich cluvén 1icp. Vi o mat bich o khdp vai rinh coa dao phay JF truvén
momen xoin G e chinh 16 dao. 1o phay duae Rep clat via e v bane vil 5
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Hinlt 4.9, Phay mdt pheng bang dao phay mdt dan trén méiy phay dimg

- Duo play gt diu ¢é chudn dinh tdm duge dinh vi tnge ticp iren dau true chimh v
kep chat bang bon vit 1 ( hinh 4.8b ). Vau cita truc chinh an khdp véi vio ranh ciia than
dao d€ truyén mémen xoan 1 dao.

- Duo phay mdt ddn oo duoi caon (46 con 4:27 duge ¢hé tao khoi hén vdi than dao)
duge Lap trong 18 con cita trye chinh va kep chat bang ren cita vil 1 v mii ¢c 2 ( hinh 4.80).
Momen xoin duge truyén ti true chinh dén dao qua vau 3 an Khép giita truc chinb vicdao.

- Dao phay mdt diw o6 16 clnwdn thing suil o6 cde rdanh sing v kich thiidee v etia
trye chinki duge git v kep chat 1rén true g bang vit 1 ( hinh 4.8d ). Truc ga duge Kep vio
trye chinh vi truyén momen Xoan 14 dao qua cic vau 3 an hhdp giita dao va trae chinh.

d. Diéw chinlt chiéu s var ¢ v phay
bing duo phay mdt ddn

Vide didu chinh chidu sau ¢t t khi gia
cong mat phang bang dao phay mat diu 1rén
may phay ding, vé nguyén Lic, ta diéu chinh
nhu trong trirdng hop xac dinh chicu sau cit
cho dao phay tru wén mdy phay naunm van
nang. Khi diéu chinh cho dao phay mat dau
lap trén mdy phay nam ta thue hién ga dao vi
didu chinh chidu sau cat nhi hinh 4,10,

Ma mdy, cho true chinh quay, diing cic ta
quay didu chinh chay doo doc, chay da
ngang, chay dao thing dimg ¢ dia phoi vio
i idp xic nhe vdi dao, sau dé dimg tay quay TTinh 4.10- Phay mdt dau trén
chay dao doc dua bin mdy mang phoi qua dao mdy pliay nim ngany
phay vi tat mdy.

Ding tay quay chay dao ngang dua bl may mang phoi dich chuyén vio mot chiéu sau
cat t mm ¢dn thift, sau d6 cd dinh sdng et chay dao ngang vi diée chinh truyén din
chay dao co khi. dimg tay quay chay dao doc dua phoi dén vi tri Tam vite( cach dao mot
luomg an 1di ) vi md may. cho chay dao co khi d& mdy bat diu tam vige. Sau khi phay
xong tit mady kidm tra kich thude chi Get.

Khi phay thé, dac bict khi gia cong vat licu don ( nlug gang ) hang dao phay mat ddu
hop kim cimg, lde Wi dao ra khéi chi 8 nén dang hgmg chay dao rang nhd A8 1ranh va
£6e chi tet.
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Hindi 4 TE. P hay mar pliang nehiéng bang dac play mdi din

Khi phay bang dao hop kim cing vai
1oc do cat lan, can chd ¥ st dung kinh chan
phoi ¢ dim bido an oim lao ddng.

e Phay it phing nghiéng va  ebe
nehicuy hdng dao play mdt die

Phayv mat phang nghicng va géc nghiéng
bang dao phay mat diu (eén may phay dimg, ta
gi phol nghicng mdl gée (giomg trudmg hop
didu chinh gac nghiéng ¢oa dao phay tru lLip
tren may phay nam van nang ) himg mo kep
van mng thinh 4.11h ), bimg bin guay hoac d6é
eid cliuyen dang (hinli 4.11¢ ). B¢ phay mi
phing nghicng 1 bang dao phay mat dan 2,
cling thue higén baog cich gquay trac chiinh trén
miy phay dimg van nang.

Hinh 4.11a gidi thicu mot phuong phip
phay mat phang nghicng bang dao phay ngén
trén Gt van nang. .

Hinh 4,116, Phay indt phing nghiéng
va phay gée bing dao phay ngéu

Hinde 412 V1 tri daer phay midy den trén mdy phay van ndng ma réngtinh ndng

9



+

Hinh 4.12a trinh bily k&t cau diu miy phay van nang ¢é md rdng tinh nang. Thén 2
cia du dao gan vio thanh tnigt ding ca than mdy, duge kep chat bang vit 1. Truc chinh
diu dao 5 quay trong phin quay cua u true chinh 6 cha dda dao. Néi I(’)llg vil u truc chinh
¢6 thé quay mot 50(, bit ki theo cic vi tf trén thang chia 4 trong mat phang du’n;; Buléng
vong dimg mée, dd nang, thdo dau dao. Cic bdnh rang tru 7 vi % truyén chovén dong quay
tir true chinh ¢ha mdy i true chinli ddu dao. Binh rang 8 ¢ dudi con liap vio true chinh
mdy phay nam van nang va truyén chuyén dong quay cho binh rang 7. qua cap hinh rang
coHn truyén cho truc chinh ddu dao dimg. NIvr cap banh rang non ma true chinh dan dao ¢6
thé quay quanh truc chinh cia may mot goe 3607 il 4 120 sy du vii vi b coadin
dao.

¢. Phay mdt phdng bing 18 hop duo phay

T hop dao phay 1X nhém dao phay duge gd kep chung ién mot e gd d8 gia cong
nhidu bé mat trong ciing mot nguyén cong, dude dimg trong sin xudl hing loat 1dn hay
hang khai, d¢ pia cong cac phai I, ¢6 khoi hemg' pin cong nlién. £ liep dao play ¢6
logi dung gia cong bé mat lién ne, e Toa (il‘mg gia cong cic bé mat gian doan,

T4 hop due phay duge hinh (hanh gom cae daa play téu chuwan, cic daa phay
chuyén ding hoac lién hop ¢i hai loai dao dé. Thnh 4.13a 1 phiromg phiip ga dao ding vi
khi cét, luc cat doc truc hudng vao nhaa Ein cho dao die kep chat home Newse L, inh
4.13b gd khong ding vi Iue doc ddy dao ra xa nhan.

16 hop dao gia cong' bé mat 1ien tue, you ciu sit dung dao co kich tuse khong 1icu
chufin, cde rang phai tring khap van nhan d¢ rdnh bavia viv ic et xasic trén bé gt chi
tict gia cong. Khi lap ghiép 16 hop dae phav viv didu chinh khodng cic gitia e dao trén
truc gd 1a ditng bac gd chan. inh 4,13 tanh iy cich lap viv didu chinh bad dao phay de
phay bac ( do chinh xie khoang cach giir hai dao 0004 mme p Pico clooh kKhadng cach
giita hai dao phay hing cdch diang chia van véng ten vdmge chia do besd cie bae mic Mot din
truc g vio 16 con true chinh va kep chal hang ren e teae ror, con din kia lap trong 6 bi
cha gid d& vh van chat hang il oo,

Cin chi ¥ chon kich thide dao trong (6 hop e nhau, néu co yvéu ciu khic nhau vé
duomg kinh thi 11 1¢ gida kich thaede 1dn nhat i nho ahit khong vt qua 1.5,

Ifinh 4.13b gidgi thicu loai 16 hop hai dae duge didu ehinh rén true gd. True gd lip
dao 16 hgp ¢6 dutmg kinh 1ém hon true gi khi gin qong bang mot dao, ngoai ricdm 'cian u dé
phu. Vi i twong dai gitta cic dao duoc kicm tra bang difmg so dao nhar hinh 414

4.3. PHI{ PHAM VA PHUGNG PHAP DE PHONG KHI PHAY M.f\T'PIIANG

irong khi phay maut phang bing dao phay tru vi dao phay mat diu ¢6 thé sinh ra cic
phé phim sau :

da. Sai 56" kich thede
) Sai =6 kich thiste  do sai s& dich LIHI)’LII cua bl mady theo phuong cin thiét khi didu
chinh chiéu siu hoac sai $6 do qud trinh do kiém gay ra.

h. Sui s vé hinde didng ( do thing, do phdng )

Sai s6 hinh ding xudat hicn khi gia comg chi 1881 véi chidu sau phay t Ién. dae bigt khi
lugmg it gia cong Khong dcu viv Khong di dd cimg vitng cho hie thang cong nl,llu ( h¢
lhﬁng may - dao - dd gd - chi tict ),

o Sai SAEVE ] teeng Aot dé Rhdne song, do khang vidng goc ) hode sai 67 wée (khi
gia cong mdt phéing nehicng hode eée )

Nguycn nhin cua dang sai 6 ndy ¢é thé do gl pluu trén €10 - mo I\L,p quaty, trén bin
quay hoac trong dd gd khong chinh xdc. Dang sai s@ niiy ciing ¢6 thd do tinh todn, didu

chinh gée quay cta chi 1ict vit truc dao khong ding . cting 6 (h& do phoi o6 bavia hoac lm
sach khong 161,
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Hinke 4.14. 76 hop dao phay va kiém tra bing ducng kiém
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Sai s6 mat phang nghiéng hoac géc nghiéng ¢6 thé do qud irinh 18y ddu khong chinh
Xdc.

D& khir kha nang gy sai s6 vi tri tuong d6i, cdn chii v 141 do chinh x4c gd dat chi tigt,
d6 chinh xdc phan do., déng thoi chd ¢ 161 viee 1am sach bé mat d6 pd vi mat b, 1am sach
bavia do cdc nguyén cong trude dé€ Tai. -

d. Gid vong by t6 hop dao phay

Khi gia cong bang 16 ligp dao phay, ph¢ phdm sinh ra do chon dao c¢6 kich thudc

I-;hx‘)ng diing, ga dat vd di¢u chinh dao khong chinh xdc.
120 héng hé mdr wia cong thdp

D6 béng be mal gia cong thap do mii dao l-.h(mg chinh xic, do ddo ctha dao phay VUt
qud gidi han cho phép, dao clin, gom, mc Judi cat; chon thong s6 hinh hoc cia dao va che
do cat sad, dung dich trom nguai khong hap L. chi Gt kep khong (61, do cimg vimg coa truc
g vit he thong cong nghe thap gay ra rung dong trong gui trinh phay.

‘Frong trudmg hop niw cin phii im ra nguyen nhan giv phd pham, nghia B kiém 1ra
kich thude dao, thong so hinh hoc cia dao. ohe do e, dac bict 1 igmg chay dao cho mot
rang 8z, Kiém tra do dio cua dao, cua true chinh et miy, dé chinh xdc cia mdy v cac
nguven nhin khic.

a ‘ 1)

Hindhd 13 Hicn tivgnyg xén bé mdt ohi 161 gia cong ki phay mat phang

v PIS pliint do s xén bé mdi
[hen tuong nay pay ra ki dimg truyén dong chay dao ma himh trinh gia cong chua
ket thiic mi dao phay van 1¢p e quay. Vi khi ¢d lue cat true gd bicn dang, con khi ngimg
quary trye gd dim hdi trd Lyi v cat lem vio bé mat gia cong ¢ hinh 4,15 ).

Khi phay thudn ( inh 4.15a ), ¢6 khe hd trong m6i Lip ghép cua tuc vit me - dai oc v
do chicu day cat thay «8i tir 16n nhat den nho nhal nén s va dap 13m dao mée siu vio bé
mat chi tict gia cong vdi chicu siu cat 1. Khi do dao c6 xu huwdng quay xung quanh rang
AL NCu qlm trinh cat khong ngimg un cho dai 6¢ cua true vit me bi mon, chat lugng gia
cong gidm v <6 the fam cho diao mé v, true ga dao gdy. Iinh 4.15b 12 truomg hop phay
nghich ciing ¢6 hicn tugng temg iz Khi G trong tic dung lén rang A lém thi dao phay cé
xu hudng quay xung quanh rang niy piy va rang 1HEp theo nén cat lem vio bé mat gia
cong. :

Phé pham gavy ra do rang dong

Khi phay khong nhitg danh inromg xau i chiat humg bé mat, do hdng bé mat e
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cong, 1am gidm tuéi bén cha dao, giam wdi tho cua mdy. Mutn khir hoac giam rung dong
cdn tang s6 rang dong thai lam viée ( cang nhiéu rang cang 16t ).

Khi phay bang dao phay tru cdn dam bao diéu kién phay déu, con khi phay bang dao
phay mat ddu c6 thé sit dung so d6 phay khong doi xing ( rung dong giam ). Ciing c6 (hé
sir dung dao phay mat ddu ¢6 bude vong khong déu hoac dao phay ¢6 thong s6 hinh hoc 16i
t v()'f cdc diéu ki¢n gia cong qui dinh. Nguyén nhan xust hién rung dong ciing ¢6 thé ciing
¢6 the do cic co ciu caa méy ( sOng trugt, pid da ... ) kep khong vimg hoac ga dao khong
diing. Trong moOt s0 trudmg hop bude phai ding co cfu chong rung ( dap Lit rung dong ).
Khi xuat hién phe phim cdn 1at méy, (im ngayén nhan gay ph¢ phdim va bicn phap dé
phong. ‘

Khi gia cong mat phang bing dao phay tru
hay dao phay mat diu cin tuin theo cic nguyén
tic an toan lao déng.

4.4. PHAY BAC

4.4.1. Khdi niem

B 14 v&t duge tao thinh bdi hai mat phang
vuong gée vdi nhau, Chi 1iceed thé ¢ maot, hay
nhi¢u bic (hinh 4.16), Bic ¢é nhimg yéu cdu ky
thudit rat khic nhau, phu thuée vio cong dung
san pham, dang san xuit, do chinh xac vé kich
thude, vé hinh ddng, vé vi tri twemg doi, d6 bong
bé mat gia comg cua chi ¢t Ciace véu clu ki thuil
nay anh hudmg trge ticp den vidge chon phuong
phiip, ¢hé dé phay vivloai dao phay.

Gia cong mat bie duge thire hien irén may
phay ditmg vi mdy phay nam van nang bing dao
phay dia, dao phay ngon, dao phay mat diu, dao
phay dinh hinh hay 16 hop dao phay.

4.4.2..-Phay bac bang dao phay dia

Dao phay dia <6 thé che tao phay rang licn
hay rang chap, dao phay rang thing hoae rung
nghi¢ng. dao phay hat lung., dao phay hai mat cat
hay ba mat cat ¢6 the ¢é chidu khic nhau dé tridt
ticu hre doc trae. Dao phay diac dim hao do chinh
N gia cong cao hon v nung st eao hon dao Hink 4.16. Cdc dang hic
phav ngon. ’ i

Chon loai dao phay viy kich thude dao phay dia phy thude vio vat licu va kich thude
gl cong. VA val licu dé gia cong, chicu siu cit Idn ta ding dao phay ¢é rang 16m vid trung
binh, nguou Lai, vat licu khé gio cong. chién shu khong 16m 1am cé 1hé chon low rang trung
hinh hay rang nho.

uemyp kinh dao phay chon clng nho i chng cimg vimg viccing giam rung dong.

Buny 4.2, Quan lé giita dicemg kinh I dao phay va chicu day bae pd - hinh 4.17ua

d (mm) 13 16 27 R 40 50
S (mm) 4 4.5 . 6.7 S Y 9

b

=
)t
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. Bang 4.3. Chon chiéu quay truc chinh

Dac tinh L Hudmg xo0in Chidu quay clia
. So d6 - “hint
gla cong cta dao truc chinh
PX
d Phii Trai
Phay
mat
phéng Py
X ) Tréi Phai
\
-
pX
Phai Phii
A
Phay
ranh
Z Tria Trdi
A
A
72

Thye 1€, khoang cdch nho nhat wr mat ngoai coa bac gd dén bé mat ngoii cua phoi 1ir
S+ 6 mm, nén ta ¢d thé xdc dinl dudmg kinh dao phay theo thue nghiém ( sor dé hinh
4.1 7a )y nhu sau : .

Dz221+8 )+d+(10+12)
Trong dé -

D - dutmig kinh cta dao phay. mm;

d - dudmg kinh 18 dao phay hay true gd, mm;

t - chicu siu cat hoac chidu cao vid cin gal, mmg

S - chidu day cua bac ga, mm,

Quan he gt duimg Kinh 16 dao phay d v chiéu diy bac gd ¢d thé chon theo bing 4.2

¢ hinh 4.17a ). )



1) b) )

Flinde .17, Ser de chon duecmg kinl duc phay dia

= 3—f -
‘-\_‘l il L7
[E S [ Csn duo,
=] T - - ] -
- 8 Cv' 50 dao ,,;’ Ej —2
B - & —
=y A= " !
e H1
—_ — 0
o % AL 77 o @
3 1,'// 7, 74 g //
o A 3 .
& P A
"3 4/ L
1) by o}

Hinfe 4 18, Ser ddos sar cling phicn (3 va o ser dao el 163 hop daer phay

4.4.3. Phay hdc bdng 16 hop dao phay dia (hodc t6 hop dao phay tru )
D¢ pia cong mot nhom chi 1t ¢d nhidu bac giong nhau, ¢6 thé ding 16 hop dao phay
i hoae o hop dao phay e ¢ hinh 213 vicd 14,

Khoing cich gitt cic bic o the duge xde dinh bang cde bac gd 1ap trén cice true ga.
Hinh 4.1% trinh biy phuong phiip gia cong bic bang dao 16 hgp ¢6 phitn ti va cit so dao.
Kich thude gilta cic dao trong 16 hap dao duoc xdc dinh bang cic bac gi. Khi gd dao theo
kich thude cho trude nen st dung dudmg Kidm tra chaven dimg.

BE dam bao do chinh xic khi ga dao phay khi ban miv chuyén dong ngang v thang
ding. ¢ the dimg cide o chan chi thi Wane dong ha 1 vl 2 ietn oy phay nam { hinh
+.19). .

d.d.4. Phay bdc hing dao phay ngon

Do pheay nedn o cin lanh irg hoae cin Tanh con, duoe ¢hé tao vai riang trung binh
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va rang lén. Dao phay rang 6n thudmg dung phay
tho, con dao phay rang trung binh vi rang nhé
dung cho gia cong tinh va bin unh. Dao phay
ngon thd véi loal rang tih ding pia cong the phoi
dhic, phoi ren tu do ... Dao phay ngdn bang hop
kim cing cé dudmg kinh ¢10+420: dao pian manh
hop ki cimg cé dudmg kinh $16+450. HE bé mat
gia cong khong bi hu hong. cde rang dao phay
khong bi mé gay, frong qud trinh gia cong bang
dao phay ui_on 1a, um chon chidu quay cia riinh
xoan tring vdi chidu quay cia dao theo hing 4.3,

5. PHAY RANH
4.5.1. Phdn logi

I

Hinh 4 19 B& 1ri cit chi thi déng ho

Reinh 13 vét duge tao thanh béi nhidu mat phang hoac nhiéu mat dinh hinh, ¢6 thé (3
riinh sudt, rinh khong sudt ( hd mot ddu ), ranh Kin. Theo hink dang ta ¢6 cdc loai ranh
vubng, chit nhat, hinh thang, chir T, ban nguyét, rinh dinh hinh (hinh 4.20).

Réanh 14 mdt trong nhitng nguyén cong duge
thuc hién trén cdc may phay dimg. may phay
niun hang dao phay dia, dao phay ma diu, dao
phay ngdn, dao phay dinh hinh .. Rinb thuong
¢ nhitng véu chu ki thué@t dac hiét nhu do béng,
40 chinh xdc vé kich thude, hinh ddng hinh hoc
vi vi i teomg déi. Ching phuy thude vio cong
dung cha san phim va dang sin xuit.

4.5.2. Phay ranh bdng dao phay dia

Bac tinh va phuong phip chon dao tuong
nhu trong truomg hgp phay bac nhung & day
thuimg su dung dao phay dia ba mat cat véi do
cimg vimg cao. P¢ chinh xidc cao vé kich thude,
hinh dang hinh hoe va vi tref tuong déi.

i
i

Hinhi 4.20. Cde dang loai rdanh

Can ai vao vt licu grv cong ta chon loar dao, vat licu lam dao, chon cdc théng s6 chu

veéu theo sa do tinh ¢ hinh 4.21 ) nhu sau

Chidu rong dao phay B ¢ mm ), can ¢ vio chidu rong rinh b ( mm ).

97



Cin'chit v khi phay hang dae phay dia ba mat cat, dé chinh xdc theo chidu rong kém,
thuémg rong ra tir ¢S khi dén 0,1 o Siw khi mii, chidu rong dao bi giam xu6ng.
D - duemg kinh dao phay dia ¢6 thé 1inh :
Dz220+8) +d + (10 + 12)
d - duémg kinh 15 dao phay, chon theo biang 4.2.
g i

Pty
——

AL

T

{

—

Sdhing

12 -p075

o

a) i

g

T Lo
~L

Hink 4 23 Phay rdnde thew suat bane daes phay dia ¢ a3 v daGiug Vo tra (00)
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Phay ranh then bangtdao phay dia thdmg duge thue hicn rén may phay nam van nang.
ink 4.22 1a rinh hin uguy@l vi so 46 npeveén cong phay ranh then bin nguyél,
Paromg kinh dao phay bang hai ldn hin kil caaodinh 11D = 2R ). Puimg kinh dao phay
1ho, han ¢h& vé 10c dé vl do dé mi nane suik ihip, Chuyén dong chay dio hadmye kinh
e hien theo phuong (hang dimg vudng oo w0 Gun e ¢ chi G610 gia cong ).

Iinh 4.23 1 so d6 gd dao vy chi tict d@ phay rinh then sudt va rianh then hd trén rue
bang dao phay din. Rianh nay duge thire hicn sau khi gia cong tinh bé mat tru coa truc. Dao
gd tren true pi dao yéu cin phat dat duge do ddo mat din nho nhat. Chi Ge gd ren ¢o v
cie md kep dem bang dong. Nou &6 dinh vi diing thi khong cfiin kidgm trado chinh xic gi
dat cua chi Gict gia cong (true ). Dao duge Tap doi xiing trong mat phang gua tam (ruc )
chi Get. Mudn dat dege dicn Kicn niyy thi sau khi kep chat dao vit Kicm tra do dio cua dao
hing déng hés so ta dinh vi dac sa bo trong mal phang déi xitng gua 1 chi tici. ITinh 4.24
i sordd viee kidm tra dae phay din ( dime cke v thade cap ). Kich tlas@e 8 (nm ) clin
chrge Kiém tra ddi xing bane Sk v had phia v duce 1inh theo cone 1k

S= T4 ”' 1 —l\— )
? 2
Trong do : T - chi¢u day cke, mmid - chigmg kinh truc, nan; B - chidu rong dao phay, mm.
5

!

R B

Thic giic

L

Hinh 4.24. Ser dos kiém tra khi @i dao phay dia - Hinh 4.25. D6 gd d€ gd dao phay dia

Hinh 4.25 Ja dé gd d€ gd nhanh dao phay
dia vi dam bao d¢ chinh xic. Khéi V hai mat
2 duge dat 1én chi i€l 3, dac phay dia 1 1iép
xtic v6i ranh doi dién coa khoi V. do chinh
xdc vé vi trf ca ranh then phu thuge vio do
dong tam cua cde rinh chit V trén khoi V. bo
chinh xdc nay duoe kidm tra bang duimg.

4.5.3. Phay rénh bdng dao phay ngin

a. Phay ranh 16 trén chi 1iét hop

Hinh 4.20 14 so d6 phay 1& chit nhat tren
chi tiét hop bang dao phay ngdén. Trude tién
phoi cln duge 1y dau. Taede tién thae hién
phay so b theo hinh dang ¢ 10 ( chura den o .
diu ), sau dé phay bin tinh  d€ lai Juong du Hint 4.26. Phay 16 chie vl i trén phoi hop

déu dan theo dau ) vis phay tinh theo dau.

Neu 1a dang 16 cita 56 cin dat 1im dem twomg dng dudi phoi d¢ mé kep khong bi pha
hong khi thodt dao.
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Hinh 4.27. 8 do phay ranh then kin trén trige

b Phay ranit then trén truc

Khi phay rimh then trén midy phay phoi duge kep trong md kep, mé kep tu dinh 1amn
chuyen dimg ( hinh 4.27a.b ) hoac khat V ( hinh 3.25 ). Hinh 4.27 trinh bay phuong phdp
phay rith then kin trén trac bing dao phay ngdn, tén mdy phay nam ( hinh 4.27a ) va trén
miy phay ditng ( hinh 4.27b ). Uao duge g& vio trye chinh sau khi déi dinh vi, ga, kep chat
phoi viv [ay ddw chi 2L inh 4.27¢ gidi thieu so dé ga dao phay ngdén hay dao phay rinh
trong mat phing qua tam chi tict gia cong & 18y diu. Dang tay quay chay dao thang dimg
ning bin mav kn cho ¢hi Get Hep xiie vdi dao phay ( ducng dat 3, sau dé cho ban mdy
chay dao wgang d¢ thodr dao ra khoi chi ticl vie nfing ban mdy n theo phuong thang dimg
mol doan 11 :

I =

o
—+
2

3]
o
Trong do 0 TE - legmg dich chuyén ban mady theo phirmg thang dimg, mm ;
d - ducmg kinh trge ( phot hay chi 18t giac cong 1omm
D - duemg kindy dao plew, mm .
Hinh 4.27d 13 sordo ga dao phay agdn ¢ hay dao phay rinh ) trong mat phing huémy
tm chi 8 dE gia cong tren mdy phav diime. Thea'vong chia do 1 xde dinh dugce Tuong
dich chuyén S coa biin naty ( tieme 0 nhee 10,
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Theo kinh nghi¢m ta ¢ thé ri ga true v dao phay nhu hinh 4.27 ¢. Déng biang mat
thudmg, cho dao phay quay tir 1it A8 tao &t trén bd mat chi tidt. N¢u vet niy tron hoan 1odn
nhu hinh 4.27g thi dao nam chinh xic trong mat phang hidmg £Am chi 1iét, cdn néu vt
khong trdn ( hinh 4.27h ), nghia L chua chinh xéie cin dich chuvén them hin may cho dén
khi chinh xdc ¢ vé1 tron hodn todm ).

Sau khi da g4 dat chiinh xde 1 didu ¢hinh
chiéu sau rdnh wrong tmg vi phay rinh theo dau
dé rianh dat duoe chidu dii cdin (hict.

bé dat duge do chinh xdc cao ta ¢6 (h¢ phay
rinh trén mdy phay chuyén ding bang dao
phay rinh then hai luéi theo nhicu hinh trinh,
Theo phuong plygp nay mai hanh winh chay dao
an siu vio chi et mot hiemg 02204 nmy. Khi
phay hét chiéu dii riinh ta cho an dao (heo
chidu sau nhae tén vit cho chay dao doc theo
hanth trinh nguoe lat, air uhar vy cho den khi
phay hét chiéu sin rinh Ui nuiy tu dong dua
daoc vé vi tri bt diu v ngimge chav dio,

[linl 4 28 Ser do pliay rédnh then
trén iy phay claven divny

Pac dicm cia phiromg phay nav 13 do chinh xde chidu rong cia rinh tremg déi cao
(dao chi 1am vice & man diu ncn khong bi mon theo plitomg Intdng kinh ), wai bén cia dao
cao hom vin thudmg diteg trong san xuat himg loat viv himg khoi. Nhuroe didm g ban 1 thi
gian gia cong i hon.

B¢ nang cao nang suat vivdo chinh xac trong sin xuidd Iimg loat vit hiing khéi 1a ¢6
thé dung vy phay rdnh then g dong. Phiromg phip niy dimg dao khong tr dong dat Kich
thude chiéu rong choa rinh. Mdy s¢ ar dong dicu chinh hiwh triinh dé viinh dat duge do
chinh xdc vé chicu rong, chicu did vi chico sau, Ciic my niiy ed (e diat trong cde duimy
day tr dong.

Viee kitm tra do chinh xdc vé kich tnrde cia riinh o the dimg i dung cu thong thudmg
{(hinh 4.29¢ 3y nhur e cap, thude do saw, pan me, dong Bo, calip, dudmg .. hoae dimg cic
thi¢t bi do chinh xdc. Iinh 4.290 gidi (thicu so dd cia phaong phip ki tra ranh ¢6 kich
thude chidu rang 20" mm bang calip. Khi dé ddau qua 13 20 aun con dite khong qua 12
20,1 mumn. 1lich 4.29b koso do Kidm tea chidu sau 107" mm bing dwimg. Hio khong qua od
kich thude 10,2 nun vi dia gqua ¢d Kich thude Ta 10 mm. Do chinh xde vé hinh ding vi vi
tri clia rinlt VA cic bé mat et riinh then nhir 46 thang. do phing, khong song song: o
khang d6i xing coa rdinh qua (am true . diee kidm te bing cie dong cu thigt bi do kicm
chuyeén dung:

7

7
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77

d)

Hindi 430 Kicm tra kich the vdnh then
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4.6. PHAY RANH DINH HINH

“4.6.1. khdi niém
Ranh dinh hink bao pbém cdc loai rinh cé
hinh dang tiét di¢n ngang khdc ohau nhu : rinh
chir nbat, ranh hinh thang, ranh tam gidc, riinh
ban nguyét, ranh ¢hit T, rdanh mang ¢4, ranh
thing, rinh xoén, rinh thodt phoi i cic dung
cucat v.v..,
4.6.2. Dao phay
Dao phay dia dinh hinh dung cho cic nguyen
cong ndy thuimg bao gom :
- Céc loat dao phay ranh hinh ban nguydr d&
gia cong cic loai rinh, bc hinh ban nguydt, cic
ranh I6m ...

1
et

e

N

& i

5

Hinft 4.30. Ser o gdd dao phay hai g6c

- Dao phay géc dimg gia cong cic dang gée, cic dang rinh thedt phoi dung cu cit,
phay rdnh mang i, phay cic bd mat nghiéng dé bap rip...
- Cdc loai dao phay ngdn, dao phay din, dao phay dinh hinh .. phit hop véi timg loai

rianh.

xing ).

- Dao phay rang lidn, dao phay ring chap mol gée, hai gde ( d6i ximg vi khong dai

Dao phay mdt gée dutmg kinh 40 + ¢80 vé&i s6 rang 7 = 12 + 8 rang, cé gbc con it
45° + 1207, mBi ludi cit coa dao pliay cdch nhau 5° ( 257 ) 30° 90", sau dé 14 105",
1107, 120° dimg d¢ phay céc vanh thang & dung cu va chi tict.

Dao phay hai gée dung phay ranh rang dao phay hét g ( rang 1 ), gia cong rdnh
trén caAc khéi V ... Loai dao doi xiing nity ¢é gde con 187, 227, 25° 30", con dao phay hai
g6c khong dai ximg ¢6 gée com 557+ 1107 ( méi hedvt ot ciia dao phay cach nhau 5° ¢ 257,
307 907, giGi thidu trén so dd i dao phay hai e hinh 4.30).

B¢ phay ranh mang cia ( hinh 431 ) 6 thwimg ding dao phay ¢6 gée bimg gée cia

rinh { 55° hoac 607 ).

a) 50 b)

8 Phiéh

Hinlt 4 31 Phay rdnfomanyg co
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T4t ¢d ede dao phay gée déu b rang nhon. Hac didm chinh ciia dao phay pée 14 cic
rang pAm trén mat c6n cé chiéu cao khong bang nhau, do d6 ché€ tao céc ranh khong sau
lam dé tang d6 cing vilng cua rang dao nhumg ciing chinly vi the md dao khé thoit phoi.

Dao phay rang chap géc duge kep (rén true gd gidng nlur ciac dao phay tru v dao
phay dia.

4.6.3. Phay rinh chir T

Ranh chit T duge diung phd bign trén cdc bin mdy vdi cic kich thude 1ir 10 dén 54
mm. B¢ gia céng cdc loai riinh bin nguyCt ndy ta ¢é (hé ding dao phay duémg kinh ¢17.5
+ ¢p18,3 v6&i s6 rang Z = G + 4 rang, chidu rong B= 7.5 + 40 mm, dudi con ¢ phin duoi
bet va khong c6 dudi bet véi com moée sd 1 dén s6 5. BE pidm nhe didu kicn cat cic rang
duge ché€ tao nguge chidu nhau vai gée nghieng 15°, :

Hink 4 .32, Ranh hind chit T va trink tie gia céng

Rinh chit T thudmg duge phay theo ba bude:

- Ditng dao phay ngén hoac dao phay dia dé phay-rinh vuong gée ( hinh 4.32b ) nhur
phay ranh then.

Quay tay quay thuc hi¢n chay dao theo phuong thing ding. nang bin mdy Ien dé dao
Lep xie nhe vao phdi tat vi i da iy ddu r6i dich chuydén ban midy theo phuong chay dao
doc dé dao thodt ra khoi phoi, sau dé nang bin may lén mét doan bing chidu sau cOa rinh
( hinh 4.32a I1 12 + 13 = 25 mm). Ca dinh vi trf dau mdy viban mdy, di¢u chinh cic cam,
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it hinh trinh doc vii thue hién chay dao bing tay cho ban may dé pheéi tiép xiic nhe véi dao
¢ atn dao vio phoi ) . Mo midy thue higin chay dao dge dé phay rdinh vubng.

- Ding dao phay dinh hinh dang chir T dé phay phin dudi cia rdnh ¢ hinh 4.32¢ 11 25
mmn ). Co dinh bim miy theo phuong ngang sau bude mot, lap dao vio true chinh v tiéh
hanh phay ranly hinh chir T dé dam bio dudmg tam cua rinh trén budc mot tring véi dudmg
lam cha dao phay dé phay rinh & bude hai. Chinh dao theo chidu cao H (hinh 4.33 ) thue
hi¢n wong trnhur én. Sau dé kidm tra kich thude ciia rinh bang thuée hoac dudng. Néu cin
thi di¢u chinh ti¢p dé€ gia cong cho d¢ khi dat yéu cdu. Néu rinh da dat d6 chinh x4c thi giir
nguyen vi tri d€ gia cong cae ranh ticp theo.

- Ding dao phay ngén g de viit gée mép trén kich thuée Cx45° ( hinh 4.32a ). Trong
sin xudt himg loat, phugmg dn 161 wu 13 diing 16 hgp dao phay dia ba mat bang hgp kim ciing
(¢ gia cong dong thin ranh vuong va val gée mép trén.

4.6.4. Phay rdnh mang cd

Riinh imang ci duge ding nhidu trong qui winh thdo lap nhanh cic ¢o el véi cic thiét
bi d0i hoi do chinh xic cao nhu cac rinh trugt, sOng trigl mang ¢4, rinh dé 1ap khuon dap
viw de vitddu mdy ... Riinh ming cd duge gia cong theo hai birde. Hinh 4.3 1a gidi thiéu, mot
vi du vé phay rinh mang cit ¢6 kich thude chidu réng phiin mép wrén 13 50 mm, chiéu sau 20
mm, gdc nghicéng mang ca 601" .

- Phay ridnh vuang poc bang dao phay ngén c6 dudng kinh ¢45 mm.

- Phay riinh nghicng bang dao phay ngén mét géc hoac dao phay gée ( véi gée 60° ) dé
o thanly mang ca.

- Viee kiém tra do chinh xice ¢t rinh mang ¢d thudmg duge thue hién bai cdc dudmg
chuven dimg. Cic duimg nay cho pliép Kidm tra gée nghiéng cua cdc canh bén, vi trf doi
Xty ¢ha chiing vi chidu cao rinh. Néu ding phuong phép do gidn tiép khi can xdc dinh géc
«t, chidu cao 1. chi¢u rong riinh 1 ( ngay ca kich thude 1, Lﬁllb khomg do duge ) ta phai ding
hai con lan ¢6 dudmg Kinh d va cic can miu sonE phang c6 kich thude cdn tym Ta B. Tt hinh
+31c taced:

b= 842042k h::',cotg%  B=i-b-2d

Nhut vy ¢ kidim tra kich thude 1 cén dat cic can mu ¢6 kich thude B nbur irén hinh
4.31d dudmg kinh con lan chon tay ¥, chi can dim bao didu kién B </, .

m'ﬁ*

Hinh 4 33, Ser did phay rdnh ngodi hink mang cd
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Hinh 4.33 gidi thi¢u so d6 phay ranh mang ¢4 mat ngoii bang dao phay poc vi phuong
phdp kiém tra kich thuéc cia rfnh mang i Minh 4.33a 13 ban v& chi ¢t vi ban v@ phoi,
hinh 4.33b 14 so dO nguyén cong phay rinh mang cd v hinh 4.33¢ 14 so dé cic bude kidm
tra rinh mang cd bang panme v& cdc vién hi con lan tru. Theo so 6 ta ¢é thé tinh kich
thude do a ( mm ) nhu sau :

24

L+d[l+cotg%)

It

o d . a
¥ = -co g?

Trong dé 2 d - dudmg kinh vién bi co lan tru, mim :
« - g6c nghiéng cia mang c¢d, do ;
L. - khodng cach giita hai mit cua mang ¢a, mm ;
x - khodng cdch tir tam vién bi dén miit cha mang ¢a, mm ;

4.7. PHAY CHITIET NHIEU BE MAT

4.7.1. Phay chi tiét nhiéu bé mdi phdang

Ty theo k&t chu v 56 Tugmg caa loat chi tict, khi gia cong cde chi tict nhicu bé nuy
phang ( rén 2 mat ). ta ¢é theé ding dao phay tru, dao phay dia, dao phay mat ddu. dao phay
ngén hoae t6 hop dao phay dia trén cic may phay diug, may phay nam ngang hay may phay
van nang md rong { nhi¢u tinh nang ), ¢é thé kém theo ddu phan d6 van nang. Vi du phay
(it dign vudng cia cin dao doa, tard ..

Cdc bude chudn bi pom :

- T.au sach ban mdy, cdc rinh, séng trugt dé ga dat phu ting d6 g4 dugc chinh xac.

- (3d lap diu phan dé vi u sau cua ddu phan do.

- Kiém tra 40 ddng tim cia hai mii tin ( £ 0,02 mn ) bang truc (Am, ddng hé so...,
xidc dinh khodang cich giita hai miii 1am theo chiéu dii tue gd ...

- €& dinh u phan do, lip mam cap diy 16¢ hoac mam cap e dinh 1am, lap va kep 1dc.

- (A dat phot va co dinh vi tri chi tigt,

Hinli 434, Phay bidn dang hinfi vudng ciia cdn dao

Hinh 4.34a gidi thi¢u so 46 mt dang ga dat dé phay bién dang hinh vuéng bang dao
phay ngdn trén may phay nim ngang va hinh 4.34b [ mot dang so dé g4 dat khdc dung dao
phay mat diu iriin mdy phay dimg.

Hinh 4.35 gidi thicu so do xic dinh gée quay cua true chinh khi phan d6. Sau khi phay
xong mot mat ta gquay truc chinh ddu phan do ching chi tigt di mot gée 90° dé phay rinh tha
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hai v.v... Néu géc giita cdc bé mat AB va BC cia chi 1iét bang #, thi sau khi phay xong mot
bé mat ta quay chi ti¢1 di mét géc a dé gia cong mat ti€p theo thi :

o= 180° - B

Gide o ¢6 the quay bang phuong phdp phan 4o tnrc (ép va s6 vbhg quay cla tay quay n,

la:

Na 40«

[24

", =

1607 I60°

B6i véi cdc chi (i1 nhidu mat ¢é thé dimg

diu phan do van nang va sir dung phiuong phip

phan do don gidn. Neu s6 mat cin phay Z

khong phi hop khi chon 6 16 1¢u dia phan 49,

a dimg phuong phip phin do vi sai kém theo

bo hinh rang thay thé dé bu lai sai s6 khi ta
chon s0 bé mat xap xi.

T 90°

EW:
v

’ "/
Hinh 4.35. Xic dinh géc yuay cug
trie chinh ddu phdn dé

Gm 2 ) 3
"Em ' 2 ¢+ ?| o
] l I |
b) d)

{linh 4.36. Phay bén mdt phéng ciia phoi diic qua 4 budc

Hinh 4.36 gi&i thicu qui rinh phay bén mat phing

clia modl phoi dic bing dac phay mat ddu trén mdy phay
diip. theo ciic bude a,b,¢,d  qua cdc lin phian do.

Trong trudmg hop
sdn xult hang loat va
hing khoi, dé nang

cao nang suat vi do
chinh xdc gia cong
khi phay cdc chi tiét
nhiéu bé mat cé thé
ding & hap dao
phay.

Hinh 4.37a trinh
bay mot duang so do
phay ddu vit vA hinh
+4.37b 14 phay vai
bang mot 168 hop hai : =

dao  phay dia trén
mdy phay nam van

a)
nang.

b)

Khoang cidch giifa Hinl 4.37. 8o dé phay bé mdi dau dinh vit {u)
hai dao phay duge dicu va phay vai (b) bdng 16 hop 2 dao phay

chinh chinh xdc

bing khodng cdch gitta hai mat bén déi ximg cia chi tiét giacong.

106



Khoing cich niy duge xac dinh bang chiéu day cdc bac gd nhu cac trudmg hop phay
nhiéu rinh bang 16 hgp dao phay. Yéu c4u chi i€t phai g4 sao cho dudmg tAm ciia né vuéng
g6c véi dudmg tAm cia truc g dao phay. D€ gia cong chi ti€l nhiéu mat, trong san xuit hang
loat va hang kh6i ta sit dung cdc dé gd phan do nhidu vi trf ¢6 thé gia cong déng thn nhiéu
chi tiet.

4.7.2. Phay then hoa

Ciing nhu ranh then, then hoa ¢6 d6 chinh xdc cao, dac biét 13 cdc mat bén. Vi the¢ phay
then hoa 1a nguyén cong rit quan trong dé dam bao do chinh xdc, tinh chét lap ghép ciia méi
ghép then hoa vi dam bio kba nang 1am viée, truyén dong cta chiing. Trén quan diém cong
ngh¢, gia cong rinh then ¢6 dd chinh xdc cao rat phife tap va ton kéin, nén néu yeu ciu do
chinh xdc théng thudng c6 thé thay the co cdu then bang then hoa. Phay ranh then hoa
thudmg duge thue hién sau nguyén céng tién tinh truc, chudn 13 hai 18 tam, dinh vi trén hai
mdi tim. Hinh 4.38 13 106t loa truc then hoa ¢dn gia céng.

Thudmg cho tnrdc goe o gitla cac dudmg tam '
cia ranh hoac s6 rAnh. Néu biét bude cua cic
dudng tAm cia 1Anh 12 S ( mm ), do theo dudmg
kinh ngoai D ( mm ), theo phuong phdp phan do
ta ¢é s6 vdng quay cua tay quay n, sau mdi {dn
phan do dé phay 1a:

N o408
= —=
A . D

Then hoa thudmg duge gia cong trén
mdy phay van nang ( mdy phay nim ngang
bang dao phay dia, mdy phay dimg bang
dao phay ngén dinh hinh, mdy phay
giudmg } hoac may phay chuyén ding nhu
mdy phay then hoa, mdy phay bdnh rang ...-
bang dao phay dinh hinh ( dao phay dia,
dao phay ngdn ), dao phay lan rang lun
viéc theo phuong phap bao hinh trén may
phay lan rang.

Hinh 3.3%9a giéi 1hiéu phuong phdp
phay réinh then hoa bang dao phay dia, trén
mdy phay nim ngang duge thuc hicn qua
hai burée : .

- Dimg 16 hop hai dao phay dé phay 6)
d6ng thi hai mat ben ; , c)

- Phay dudng kinh ddy riinh.

Hinh 3.39b 14 phuong phdp phay ot
lan bang dao phay dia dinh hinh rén may
phay nim van nang. .

Tuong iing nhu vay c6 thé dimg dao phay ngén dinh hinh trén mdy phay dimg. Tfinh
3.39¢ la phuong phép gia cong bang dao phay lan theo hinh dang then hoa trén mdy phay
then hoa chuyén diing hay mdy phay lan rang. Pay 12 phuong phép gia cong c¢6 nang suil
cio, thudng dimg trong sin xuit hing loat 1ém.

4.7.3. Cdc dang pheé pham khi phay ranh trén mf tru

- 80 lugng rinh gia cong khong ding hoac 1a buée gia cong khong déu. Nguyén nhan
cha y&u la do chon s6 Tugng khéng ding, phuong phap phan do khong chinh xdc, chon vong
trom phan dd khéng ding, chon s6 vong quay ciia fay quay vit s6 18 trén dia phan d¢ khong
chinh xdc, chidu quay cla tay quay nhdm 1in v.v_.

[
RN
N

' ##rrsbaiters

4

Hinh 4.39. 8 do phay truc then hoa
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- Chidu sau rnh 16n hon hoac nhd hon so véi yéu cdu trén ban vé. Nguyén nhan chu
veu 1 do sy dicu chinh chiéu sau ranh khong ding : sit dung vong chia d6 khong chinh xdc,
tinh Tuemg didu chinh chidu shu khong ding v.v...

- Ciic hé mal khong d6i ximg qua tain dinh, cdc rinh khong déi xing qua mat phing
huomg tan. Nguyen nhan i do ga dao hoac 16 hop dao khong diing, diéu chinh khéng chinh
PRICH

- b0 bang bé mat khong dat yéu cfiu do chon thong s6 hinh hoe khong diing v mai dao
khong ding géc do, ché do cat chon khéng ding, khéng di do cimg vitng cla he théng cong
nghe ( may - dao - do ga - chiict) vove.

d.7.4. Phay ranh va ranh hoa trén mdt ddu chi tiét

Phay rinh vii ranh hoa trén mat diun true thudmg duge thye hién trén mdy phay nAm van
ning bang dio phay dia. Cht G81 ga rong mam cap ba chflu - wr dinh tAm trén ddu phan do
¢d true chinh thang dimg hoae tren ban miy .

£3¢ dam hao do chinh xdc vi G cic ranh so véi dudmg tam chi tiét cdn chon dao cé
chicu rong pho hom chicu rong ranh. Sau khi dinh vi va kep chat trong mam cap ba chiu
thinh 4404 ) ta ga dao theo 1am chi GEL bang thude do gée ( hinh 4.40b),

Coc khoong cdch

biing nhay I I
&
%
a} b) o)
Hinh 4.40. Phay rdnh chit thdap o mdt diaw trie
Lt G5 phidst erén ddn phan dé I G duo ¢ Trinh tie phay rdanh chiv thép & mdt dau

I Phay sdnh S, s ISnon o H Phay mét mdt rdnfe ;I Phay ranh 100 mn

Hinh 4.40c gidi thi¢u vé trinh ty phay rinh chir thap trén ddu truc ¢6 chidu sau 15 mm,
chidu rong 10*™ mm . Trude tién ( bude 1) phay di chidu sau 15 mm véi chiéu rong 8 mm,
tiep theo ( bude 1) guay truc chinh ddu phan d¢ hoac dé ga phan dé di mot géc 180° dé
phay todn bo rinh. Khi 6 dao chi cat mot mat cia rinh, Sau dé do chidu rong clia riinh va
dich chuyén bin mdy theo phuong ngang mot lugng bang 1/2 hicu gitta 10 vA kich thudc
thire cua ranh roi phay mot phia cia rdnh, icp theo ( bude 1) quay true chinh ¢na diu phan
do di mol gée 180" phay ticp phia déi dicn cho dén khi dat duge kich thude 10" mm. Sau
dé quay truc chinh ¢l ddu phéin do ( hoac dé gé phan do ) di mot gée 90° d€ phay rinh tha
hai vudng gde v riinh da phay va lap lai theo bai buée cuGi cing (11 va Il ) ¢ha cic bude
phay ranh trudée.

Hinh 4,41 gidi thi¢u not loai dai 8¢ hoa ob ren M24x3 cédn phay 6 ranh ( chidu rong
6% inim, chidu sau 77 mm ) dimg cho chot ché dé hiim dai 6c khi lam vigc.
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Cdc ranh ndy ditoe gia cong bing dao phay dia nhu |
khi phay ranh then thong thudmg, nhumg méi rinh hoa
chi phay mot 14n chay dao sau mébi 1an phan do. D€ phay L’-’
ranh hoa cia dai 6¢ niy ta gd trén truc ga 6 ren. Trong !
sin xudt hang khoi, riinh hoa phay bing 6 hop dao phay
virduge gd trén dé ga chuyen dang.

4.8. PHAY RANG

4.8.1. Khdi niém co bdn
Binh rang ( trong b truyén binh rang ) 1h loai chi
tie1 duoc st dung phé bicn wrong cic nganh cu khi dung
truycén chuyén dong, bicn ddi chuyén dong.
Binh rang tru ¢é loai rang thang, rang nghiéng (rang Hinh 4.41. Dai 6¢ hoa
xoan), rang chit V ¢é loai an khap ngoii, an khap trong.

Banh rang con ¢é loai rang thang, ¢6 loai rang cong ( rang xo4an ), banh det sinh.

Ly hop rang - ¢d vang mat din. ¢6 loai rang hinh thang, rang tam gidc d6i xitng va rang
tan giic khong déi ximg.

Thanh rang ¢ trong bo truvén binly rang - thanh rang ) ¢6 1hé coi nhu mot phin cha
hinh rang vdi dutmg kinh coa nd tang 1&n vo cling, Bo truyén hinh rang - thanh rang ding
hicn chuydn dong quay thanh chuydn dong thang,

Bo truyén true vit - banh vit dimg trevén chuyén déng giita cdc true chéo nhau (thutmg
1 vuong gée frong khong gian ), truc vl thidmg 13 true din. Chiing ¢6 1y ¢ truyén (61, an
khdap ¢m, Khong 6n. True vit cd & i mai. hinh vit e z rang.

4.8.2. Cac yéu to'va kich tliric co han
a. Banlorang tru rdans thedng ( hinh 4.42 ) .

- Puomg kinh vong dinh rang 13 dudmg rom thude mat daun coa rang hay dudng kinh
ngodi dimg Ki¢m tra kich thude chung cua bdnh rang, 7 = 0.5 + 12000 mm.

- Madun m 13 thong so chinh dac 1mg cho binh rang, [ dai Tuemg chidu did nho hon

7+09

buéc an kKhép 7 lan. Gidi tni e duoe 1i¢u chuan héa, Gid tri m = 005 -+ 100 mm cho  céc
truyén dong binh rang tru biinh rang con, truc vit - binh vit, Cic loal mdy cong cu thudmg
ding m=1+% 5mm.

- Bude ¢ 1a khoang cdch gilta hai mat hén trong dng cla hat rang ké nhau 1y trén cung
cta vong tron dong tim ciia bianh rang. Ta phin bi¢t bude theo ving chia, vong lan (vong
nguyén ), vong co so ... goi 11 bude chia, bude lan, bude co s ..

- 88 rang z = 6 + 1000 rang, thudmg ché o 86 rang 11 boi s6 cta 5 hoae boi s6 ciia 4 trix
mot s loai banh rang cd 56 rang dac bigé. Khi chon sd rang z > 17 thi dim bao o chinh xac
khi gia cOng, tranh duge hién tugng phii dich dao khi gia cong.

- Budmg kinh vong chan rang 13 didmg trdn thuoe bé mat chan rang J,.

- PBudmg kinh vong chia .

- Chidu cao rang /r 1a Khodng cich gifta hai voug dinh rang £ vit vong chian rang d,.

- Chiéu cao dinh rang /i, 1a khodng cdch giita vong dinh rang v vong chia.

- Chiéu cao chan rang /. 1 Khoding cdch giita vong chian rang va vong chia.

Tac6:

h=h +h,
Poi vai cic banh rang tru rang thang ticu chuén thi :
h,=m
h,=1.2m
d=m.z

D=d+2m
N=d+2h,=mz+2m=miz+2)
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t=mt.m
{ d
M= —= —
b4 4

Chiéu day rang &, do theo cunig dudmg kinh vong chia :

S, = L 1.5m = 1.57m
2

t

1

It

Hinl 4.42. Cde théng s6" co hdn ctia binh rdng triva kiem tra hdnle ring

R2
, \?é/
55%¢7
-

Mdt cin chig phu ngodi

C6n dink

085
’:5"'? E:g,'ars

Goc cdn chia Smep vot
{38
.1 P
1Y
18
22,
0,045 |A
o £ LEtans)
Con rfa! p r
cén chig 100-023

Hink 443 Cdc thong 6 co hdn cia binh rdng cén rang thdng

b, Bankt rdng con
Cic yéu 10 v kich thude co ban ctiia bdnh rang ¢6n rang thang ciing duge xac dinh
tuong (g nhu banh rang tru rang thang nhumg cic duomg kinh, médun, chidu cao dinh rang
vit chiéu cao chan rang thay déi nhu hinh 4.43. Vi vay dudmg kinh ving chia dugc 14y véi tri
0 1ém nhat. Tri s6 madun tinh theo tri $0 [on nhar #~én mat con phu ngoai.
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Mat con chia duge quy wde 1imat co s d€ tinh cde kich thude clia banh rang con thing
coHn mat ¢o6n dinh di qua dinh rang va mat con diy di qua ddy cua rang. Ngoai ra con hai mat
con chia phu 12 mat ngodd viv mit trong.

budmg sinh cla nhimg miu con dé vuong pde v dudmg sinh ciia mat ¢on chia. Ta cé

d=mux
h=h +h
Poi v6i cac banh rang con rang thang titu
chufn thi : hy=m vi h.=12m

Chiéudai rang: b={(06+8)m
. Ba truyén true vit - hdnh vit (hinh 4.44)
Cac y&u 16 v kich thude co ban cia true vit
vi banh vit ( hinh 4.46a ) bao gém :
Hudmy kinh vong chia true vit: d=q.m
Trong dé g 1a hé so dudmg Kinh truc vit, nd
phu thugce vio hé s6 modun tic¢u chiiin,
D=d+2h, =d+2m
V& bianh vil, cic thong =0 tuong tng nh
bianh rang tru, pbu thudce vie kich thide (rue vit.

Hinde d A4 B traven true vit

Tam cung trom banh vit ( hinh 4.45b) . ;)\
xdc dinh bang nla tong hai dirmg kinh il
vong chia nhium dim bio do chinh xic khi - T
giacong : = 2
~ A= 20d, +d) o
D=d+2h, =d+2m 2l
-
T

Phgn tam vie

= g g
2x45° 3 Sy ko3 1B ﬁ"l 8
2mep vdt § e Z s n
Y g = 28 N
3| 4. ..E‘ ._fl'z | -
-8 £ 1
7 o 3c 15
I L) e (R
M2:1 Q mds vat 'Tln ':q'l _ I
ol | «5 o 90047 Jﬂ.\\, gi Mz 1
o 9. 0.07 o 45
265-24 3

| 5
b)
Hinh 4.45. Cde thong 56" cor ban crie hdnl vit (a) va trie vit (b)

V& bdnh vit, cic thong s6 tuomyg (ng nhu binh rang try, phu thuge vio kich thude e
vit. Tam cung tron hanh vit ( hinh +.45b ) xdc dioh bing nita 10ng hai dutmg kinh vong chia
nham dam bao dé chinh xac khi gia cong:

A=120d, +d )
d. Thunh rdang

Cic yéu 1o va kich thude co bin ciia thanh rang ( hinh 4.46 ) bang kich thudce banh rang

twomg tng an khép vdi né.
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16x45°
2 mépvot 14,

o8
/f RZIEL o |

.

Jo-o 28

Hindi 4.46. Cde thong s v kich thiere co han cia thanh rdny

4.8.3. Phay bdnh rdng tru rdng thing

D¢ gia cong banh rang try rang hang trén mdy phay ciin thue hién cic bude sau

- Chon cde dung cu kidm tra nht thude, panme, dong bé so, true kiém tra, dudmg ...

- Chon va gd dat, didu chinl, kidm tra cic phu timg, d6 gd, dung cu cén thict 1én may
cho nguyen cong nhu diu phin do, u <o, mim cap, toe. mii tun dau phin o ..

- Chon truc ga, dao phay dia modun ¢ dao phay ngon madun ), bac pd, bae chan; gd dao
len truc ga v Lap ching 1en may, kicm tra déo chinb xac i o, kich 1hinde, do dido cia ching.

- Gii Tap phoi ¢ chi tict gia cong 3§,

- Lap cie ot chan himh trinh chay dao doc tr dang.

1ink 447 gidi thicu sa do ga dat dan phan dé, chi Gict gia cong vit dao trén may. inh
4470 1 trwdmg hop gia cong hiinh rang khi sit dung diu pliiin do cd 1rue chinh nam ngang.
True gd duge dinh v trén hai min tuo coo dan phian dos Pau phin do oé kp mam cap day
toc nhinm truyén chusen dong queay ¢ quen o 3 cho ohi et ki phan do. Neu ket cau ohi Gal
kKhomg the ga true licp uén (rue g qua mii im 1 phii diine o cap ba chau - nr dinh
gun. Dao phay g trong mat phang hirdmge tany chi it

Hinh 4.47b 12 sor d6 phay binh rang kbi sicdung dén phian 6 true chinh thang ding. Chi
tict chrge kep trong mém cap ba chiu. Trong tn@mg hop nity dimg dong hé so o8 iy ddu chi
HEL dian bio dd dio cho phép e dicime kinh ngoi.,

San cde bude chudin biy dn nde mad mady, didi ciinh chicu sau it nhie trong trudmg hop
phay rnh trén mat tey, diam bao chico cao etia vang ( cime o6 1hé dimg phong phap cat thir
v Kicm tra dang rang ) vi triinh ar phay dine GEp tue,

Brua chi tiet den vi tei bar Qi an (67 el dao phay, i he thong dung dich lun nguoi, md
chay dao doc (e dong ca khi y dé phay viinh diuo tien. Ding dudmg kiém tra dang rang va
hicu chinh lai ¢ khi can thict ) ncu do chimb xiic riinh rang kKhong dim bao.

S khi phay rang 0nk nhat, dua bin gy vé it xnat phait v ticn hanh ph.m o d¢ phay

rang that hai hang cach ndi bong trne chinh div phin do, quay v quay n vomg dé phan 4o
dom gidin ( inh 2350 ) did duce tinh theo cong thic

v mooa
w, = o— =M+ —
A mo b

Néu phin do vi sai ta chon X, = X vi lap bo banh rang thay (h¢ dé bi lai sai s6 (hinh
2.35b )ty SO truy SN Y.L 5o rang aL b, oo d did duge tinh theo cong thife
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Kidm tra chidu day 8, cua rang theo day
cung ¢d dinh bang thude do rang. Nou dat do
chinh xdc theo yéu ciu da tinh theo cong thic
ta ticp tue phan d0 d¢ phay cdc rang coa du
cho dén rang cudi clmg v tat mady. thio true
git, dua chi 161 di Kiém (o 10dn bd cie thong
50.

4.8.4. Phay bdnh rdng con ring thing

Mdy phay van nang khong thé gia cong
binh rang ¢on co dang rang chinh xic theo 1y
thuyet, vi the trén midy phay van nang chi cé
(hé gia cong tho ¢ sa bo ) I8 Tai luong di gia
cong tinh.

Hinh 4.47 gidi thicu so do phay 1ho hinh
rang ¢on rang thang trén mady phay vim nang.
Yéu cdu khi gd dat tryge chinh o phing do
cin phat gd sao cho mul day con rinh rang
song song vor bian miiy khi an dao ngang. Goe
nghicng ¢ cla true chinh cun Qi phin do
dirge xide dinh theo cong tuie -

P=t-y
Trong do -

i - mot n gée dinh can hinh con
nguyen, do.

¥ - gde tao bai diy cia rinh rang vai
ducmg sinh cia hinh ¢on nguvén han, do.

Vi b tuvén bianh rang con mil true cha
chiing tao thanh véi nhau mot goce 907, poce y
ducre xac dinh theo cong thite saun :

7 osin e

}/ -

3
7 - 80 ramg cin g cong.
4.8.5. Phay rdanh xodn

Phay rdnlt xodn ( phai hay (rdi ) 1)
mol trong nhitng nguyén cong phie tap co
str dung ddu phin do trén mdy phay.

Trong qui trinh phay rinh xoan, dao
phay thue hién chuydn dong chinh (chuydn
dong cat ) quay nhanh xdc dinh 16¢ do .
Con phoi gia cong o6 huyven dong phie
tap ¢ chuyén dong quay cham xung quanh
te cua nd v chuvén dang tinh tién dou
truc. Riinh xoan ¢é b gio cong bang dao
phay ngon teén may phay dimg hoac dio
phay dia tren midy phety nam ngang.

Hink 447 Phay bdnli ring trén
nuty phay o6 deie phan do
a. Truc chinh wdm npang
b Froc el theing diing

Hink 4 48 Ga dat ki play banh rdng con
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Khi sir dung diu phan do va dé gd chuyeén dung 1a cing Cf') lh-c' (!img clm)ﬂphay dia de
phay ranh xoan trén mdy phay ding. Phuong pl:l«'.jlp nay thuan lgi kKhi gia cong ranh xoan co
gé¢ nang lém hoae phay ranh xoan trén cic chi it én, o

Pidu chinh indy phay van nang v diu phan 4o d¢ phay 1inh xoan gom cés.bué’c »

- Xéc dinh gid tri g6c nang vivhudng quay cua ban iy ( thy theo rinh pl}:u hny_ trii)

- Xdc dinh s6 rang ctia bo binh rang thay the d¢ (lun bdo s6 vong quay cla phoi. _

- Xéc dinh s6 vong quay cia lay gquay dau phin do d& thue hicn phan do don gidn khi
phay rinh xodn nhu hinh 3.35¢. 7 . |

Cic bud gi dat, dicu chiph. Kidm tra . dau phin o, dao, pho: thare hign nlu{ trong
truémg hop diéu chinh miy de phay hanh rang, o day mat phang quay cia dno phay qm phai
trimg véi phtiomg clia rfinh xoan uén ta guay bin ity di mat goe hing gée nghicng cua riinh
xodn, dugre xae dinh bang cong thisc
T

!

P

ey -

Trong da:

m - gée guay cua ban mdy, do .

1> - dudmg Kinh chi tiét gia cong, numn |
(, - budc clia rinh xoan. mm .

Trong truemg hop vy, dudmg tim cia dao
phay dia s& vuong pée vai dutmg xoan oc s
khi di khai tri¢n nhya hinh 3.37.

Gaoe guay ciia bim miy o duge xdc dinh
theo cie vach chia trén vong chin <o o phin quay
cua bin may, Sursad Iech nho cua bin quay khong
dnh hirgmg nhidu lam d&n su thay doi b dang
bé mn cuoa ginh xoan.

Khi eia cong rinh xoan bang dao phay ngdn Hinh 449 Chien quay eria bain
i b may sam avi e binh thidme iy khi phay rdnh xedn

Kl quay ban may cin chi v dén chicn e g Rank xoudn 1edi - b, Ranh xodn phdi
ranh xoan (rén chi (G gia come,

< Ranfe venint crde, ban imdy quay theo chidu Kim déng hé { inh 4.49a ) vi Fap b6 banh
rung thay thd theo sa dé T hinh 4 S2a. Bdanh rang &, dige Lip 1rén chot ¢f dinh ciia din true:
banh rang ki ddng b, vi binh rang cha donge tud hoi ¢, - Tap ren ehas dién chinh duoe: banh
rang bi dong tar hai d; - Tap ieén e truven dong coa dia phén do. Ciae binh con L G co
dinh v ty sGtruvén i = §

- Randt xodn phdi, him miy quay nguee chicn Kim déng hé ( hinh 4.50h ) va lap bo
hitnh rang thay the thea s da 1 hinh 4,526 Vi 1a dinln xoan phii nén ngodi viée lip bo bdnh
ring thay (th¢ oy by o)L dy nlnrranh xoan tedi nhar irén, v a, v by con phai Tap thém béanh
rang trung gian o, = 40 rang. Cie binh con Ly ¢ e dinh vai ty so truvén 1= 1. IMinh
451 gidi thicu s do gd dat kKhi phay riinh xoan hane dao phay dia trén midy phay nam van
nang,

4.8.6. Phay ring cia dao phay try o6 rdanh xodn

Qi s cian didu chinh dan phian do de eat rang dao phis 1o eé duwimes Lindy 10O véi so
rang o= 12, gée nehicng e tinho xoan A= 307 pde e o 2 13 (b b pdnh xodn tridi
co dang tam giic,

Trong trutme hop nav tacdimg dio phav decio oo v hone dei vaing ¢ pde 02 357 96
1 1ong eta b goc kKhong bing nhar - ede Km0 =50 she Glonse dnee v poe tnade el
divo phay duge gia cong y = 157

Chicu quay cua dao viv chi ¢t kD phay fdnb aoan phiid gidr thicu teén hinh 4.50a con
khi gt cong dao phay cddinde som i inh bive tién Tanh 4 Stk
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Hinkh 4 50 Chicu quay i duo va Hindt 4. 31 8er ddos g ofdt Lhi pheay rdnh vodn
i tiel wia cong ki phay rank xodn béing dao phay tr trén imndy phay ndm npang

Hink 4.53 trinh bily so dé ga chi ti¢t khi phay rdnh xodn cia dao phay tén mdy phay
nam ngang. Chi G gin cong cdhrge ga tren hai midii tm caa dan phian do.

Khi phay hdt lung dao phay 6 the dimg dao phay tro hoac dao phay mat die trén mdy
pliay nam van nang md rong ¢d dde quay divoge pireeodie b 421010 Viee dica chinh didu phan
O v quay bin may cing tidn hinh olur khi eiaccang rdinh xoin bang dao phay ru hai goc.

Ciing ¢ the dtng chinli dao ples i bad ede dii gia cong minl xoan ¢ phay bét hing
ring dao phav.

Rianh xoan (i Ranh xoan phii

a)
Hinl 4.52. Ser ddes b tei hanlt vdng thay thé kI gic cong ranle vedn
Mudn the ta ha biin may xuong mor khodng d¢ dao phay dang quay khong cham vio
chi tiet gia cong v dich chuyén bin miy theo phuomg ngang, sau 46 quay chi tiét di mot
ede nhe hinh 454, 1 theo nang bim mdy 1 mot, ieme de od chidu cao i@t lung rang
e xde dinh bang phuaong phap can thir. Khi @ dat yér cin i co dinb i va thue hién cic
qui trinh gt cong hét hing taomg dng vai cie rang dao phav com i,
4.8.7. Phay bdanh rang tru ring nghiéng
Giong oha ririmyg hop phay rinh xoan, phav hinle rang g rang nghiéng duge thue
hien trén cae wray phay van mang bang cdc dao phay din modun bay dao phay ngén modun.

N&u bict dutmy kinh o ¥ goc nghicag /7 ciirang acd the inh irde xoan

15



U

sin 4

Trong dé: ¢, - bude xean cia rang, mm ;o - modun phip tuyén, mm ;

n

.

7 -850 rang ;
Gée quay clia bin mdy bing pde nghigng cda rang 4.1y s6 truydén ¥, cia ho banh rang
thav the o= di b
('I {II
Phuomg phdp chon vit fap bo hdrh rang thay the cling duge thue hién tuomg ty nhu
trucmyg hap phay ranh xoan.

finde 453 CGa chi aet Bhi play rdndt xodn cia dao

4.8.8. Phay tric vit va binh vie

Phay trye vit bang dao phay dia médun wrén

—+
muly phay nam van nang. Bude fdinh xodn 4 cua H""
rue vit dirge xiae dinh bang cong thiic: |
l=m.mk ’
Trong d6 ;- modun i Khép, mm; ‘ ‘
& - 50 didtu maoi truc vil. |
VOl g nghieng o cia rinl xoan L : LH
l, rom o koom ok
120 = —— = —

ol o o

. . Hindi 4. 55 Phay hdnli vit
vie o= -3 A
Khi gia cong truc vit mot diw moi v ren ¢6 bude nho, ta ngat chuyén dong ctia true vit
o dan phan do, con trge chimb cia diu phan do thi noi e e vai true it ine cila ban mady.
Py sotruven ¥, cin bo bianh rang thay the duge tinh :
poovie L4 by
r, (A
Trong do ¢, - bude true vit me caa bin dy, i ; 1, - bude ren céin gia cong, mm.
Himh 4.55 Vi sa dd nguven cong phay binh vit vai Q. [ chuyén domg quay cia dao tao

chioven dong cat, €, Li chinyén dong quay cia phoi o chiay chuyén dong chay dao vong vi
S, la chay dao hudmp kinh.

4.89. Phay thanh rang
fhinh rang o6 the duoe xem shic mdt phin cuz banh rang duge lang dudmy Kinh Jén

vo cling. N vy luomg dich chuvén cia bin may dé gia cong thanh rang ngin vi thanh
I



rang ¢6 d6 chinh xic thap ¢6 thé duae xdc dinh trén vomg chin dé trye vit thude co ciu chay
dao doc.

Khi cdn xdc dinh heemg dich chuyen cla bin miy khi gia cong binh rang dai vi binh
rang ¢6 d¢ chinh xdc cao, can ding dau phan dd v do gd chuyen dimg.

Hinh 4.50 gidi thi¢u so d6 ga dar din phian do d¢ phay thanh rang bang dao phay dia
madun. True ¢l dao phay duge gi uén dau quay chuyen ding dé phay thanh rang vuong
gbc voi true chinh cia midy phay van nang hoac miy phay nam van mane. Luong dich
chuyén cla bian mdy Gr rinh niv sang rind khdc gifta cic rang cia thanh mng phiid hang
bude rang ( do song song v&i truc coa thanh rang ). NCu thanh vang co mang nghiéng (i
fuomg dich chuyén ciia bin may duov xde dinh theo ingic

p — FEE
r cusa
Trong dé @ - mddun phip tay&in o 2 e - pde nghiéng cii rang, do
=314 (khicin tinh vitgia cong chinh xic talay o= 3./416 .

Cong thie ny chi didng ki b mdy guay di mot goc ¢ trong mat phing nam ngang,
con dudmng tam cia chi 1iét phai song song vai dudmyg un coa bim miiy. Neéu biin midy khong
guay mi dudmg (am cua clii et Iceh di mét gée so vis diaimg tan e bim may thi e, = .

\“.
‘:'-:.’;‘AT\\\%**‘ '
Pl

Hindv 4.56. 80 dis phuay thande rduy iren mdy pluay ndim ngang o6 dens plidn do

Khi dd truc chinh caa ddu phan do duge néi vai true vit me chay dao doc coa ban mdy
bang ba banh rang thay 1he ¢o 1y &3 ruyén ¥, xde dinh theo cong thiie
Vo Tom . N d b

}I :M_L:_f - =
n, o ! ¢, oy

v v

Trong dé :

P7



N - dac tinh dau phan do. thuimg N = 40

t, - g cua thanh rang., mmn

1, ~ bude true vit me chay dao doc cia ban may, mm ;

n, - 0 vong quay cla tay quay dau phian do ;

i - mddun thanh rang, mm.

Banh rang chi dong ( binh rang thit nhitt ) «, duge [ap chat 1rén true chinh ddu phan do,
con hinh rang bi dong ¢ binh rang cuéi ciing ) o, 1ap trén truc vil me chay dao doc cua bin
niiy.

Khi phay thanh rang véi rang nghicng cin didu chinh may theo goc nghiéng cia rang.
Trong truomyg hop nity chi et dich chuydn mot lugng khong phai 1i birde vudng géc £ ma Ja
hirdo cua true thanh rang 7
, oLt _am

o cos 3 cos f
- poce nghieng cliarang thanh rang. dé .
3 mdy phay van nang hoae din dao phii quay di mot gée ding bang /4.

4.8.10. Phay rang mdt ddu cda ly hop va dung cu cat

Khi gia cong rang mat didu cda iy hop vitu v ring mat dfu ¢ia dung cu cat ta sit dung
cie diau phin do van nang va chuyén dimg. Chi il gia cong duge kep trén mam cap ba chiu
houe true gd dan hoi lap tren true chinh diau phan dé, con cic rdinh rang duge gia cong udn
1r.

- Phav Iy hop rdang thing

Rang cia by hop rang thang duge gia cong bang dao phay dia hoac dao phay ngén.
Trong trudmg hgp do dkmg 1dm cna e chinh coa dda phin do & vi i thang dimg. ITinh
4.57a trinh by s do phay Iy hop cd <6 g 18, hinh 4.37h s d6 phay ly hop e6 86 rang
chan. Chidu rong dao phay din hoae dudmg kinh dao phay ngdn pheii bing chicn rong nho
nhét ctia viinh o MGLICNn k§ hicu chi¢u chay dao, phitn gach Ty v doo gin céng. NEso rang
cua Iv hap e, ta co the hat vinh doi ximg nhau roneg mor bude, $6 1 cde e mat nin
trong cic mat phang |- 1 .2-2 0323 8o birde viesa vong quay tromg ting cua ly hop
bang <0 rng. Vi dy Iy hop ba rang phai phay trong ba birde ¢ hinh 4.572a ), nam rang - nam
hude, biy rang - biy birde

/ @
-
=

'\

Q)
5
\{;y////

Frinfo 457 Serdos phay v heny rang

Tuy vay no chi ding trong cic irieomg hop difmg Kinh 16 o vic duemg kinh ngoii [ cia
Iv hosp eo licn quan ¢ so do hinh 4.57¢ ) theo he thife sau
= 0,57
Trong truomg hop nguoe L <& con mot $6 phin khong duge gia cong v o &, ¢ nhu
tren hinh 4.57c. HC cat het cie phin dé can phii gia cong them mét bude phu. Didu niy xdy
ra khi gia cong Iy hop cd =0 rang chin cling nhae by hop o <o rang 161 vi,
tis



Khi phay ly hop ¢6 s6 rang chin, vi khong thé gia cong budce thong suot duge, nén méi
budc chi cit duge mot bén cta rang nlur hinh 4.57h. Tir d6 s6 birde v 80 Han quay trong g
{ 0 ldn phan do ) tang gap doi s6 rang. Bang dao phay dia ¢ the gia cong duge rang clia ly
hop ¢ dudng kinh 16n. '

Khi dudmg kinh c0a ly hgp nho thi rang
cua dao bi cit lem viio rang ctia ly hop.

Ly hop <6 s0 rang chin dwge gia cong
qua hai lin ga dao : & cic bude 1, 3, 5,7 ...
dao Lun viee @ mot mat, con & cic bude 2, 4,
O, 8, dao lam vice & mat dor dién. Dao duge
dicu chinh bang mii tin sao cho mat ddu cia
dao phay dia ( hinh 4.58a ) hoac dudmg sinh
mat tru ctia dao phay ngén ( inh 4.58h.) nm
trong mat phing i qua tAm coa miii tin. Pao
dinh vi theo cit v can «ém ( nlnr hinh 4.19 )
vie it duge [&p wreng 18 rue chinh coa diu
phan dd vi vude khi gd chi tict gia cong cdn Hinh 4.58. Ser déd ga dao bdng mii tdm
i xara ngo.

- Phay Iy ey vdng hinde thang ve tam gide ( dot ving va khong doi ximg )

ITioh 4.59 pidi thi¢u cic loat khdp rang Iy hop : rang hinh thang ( hinh 4.592 ), rang
tan gide doi xdng ( hinh $.59b ), rang 1am gide kKhong doi xt@ng ( hinh 4.59¢ ).

Khi gia cong iy hap <o rang hinh thang v inh tam giic phai dinh vi dao phan do
nghiéng di mot gée f# so vai phuomg thang dimg ( hinh 4.59d 3, Gid tri # phu thuoe vio s6
rang cia ly hop va goe ¢ cha dang vinh g, Ly hap ¢6 vdnh ramg hinh thang duge tinh theo
cong thite:

1&0° 0 a)
Sin g N
cos i = = -

|80 an-
l — s 1o

_—

Con d6i vai tracmg hop dang caa rang 13
g6c nhon khong doi xing ta thay cotp(i}/2)
hang cotgh :

5)

LR
$1n cctgd

' T {1 g0 '
[l — s l e ! : J ¢
z z

cosfi =

Khi 6 riang 7 tang thi bi¢u thitc -

(1 — sin [&0 ig uo ] ticn din deén 1

Do d6 néu 2 2 20 1 s dung cong thite gin disng

o d Hinh 459 Codedoti b re
dé tinh nhis sau- inh 4 dedogi ke ring by hop

.80 I

cosf = sim—— ¢l g —
z 2

cos ff o= sin—— el g

Khi iy = 90" cong thite ¢6 dang :
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180°

z

cosff = sin

Khi phay rang mat diu cla dung cu cat { dao phay mat ddu, dao phay ngén, dao phay
dia, dao khodt ) ta diing dao phay gée. True caa chi 1ié1 duge dinh vi dudi mdt gée f§so véi
mat phing nim ngang. Gée fduge xde dinh theo cong thiie

o

(
‘—~c01g0
z

cos = g -

Trong dé - O - gde cha dang dao phay gée, d6 ; z - s6 rang clia dung cu cét.

4.8.11. Cde dang phé phdam khi gia cong rang

- 86 rung cat ra Khong chinh xidc do phan do khong chinh xéc.

- Bude rang khong déu ( chidu day khdc nhau ) do xdc dinh s6 wf)ng quay cia tay quay
khong chinh xidc, chidu quay khéng ding hoac s6 16 trén dia phan do sat khi d€m do khong
str dhung he thong nan quat dé quay chon s6 16 trén dia.

- Cliidu vao v chidu day rang khong chinh xdc do xéc dinh sai chiéu siu cat.

- Dang rang khong doi xdmg qua mat phing hudmg tam chi tiét do gd dao khéng chinh
xite trong mat phang gua tam phéi.

- Kich thude cia rang khong chinh xdce ¢ nhir chidu cao, chidu diy, budc_.) nguyén
nhan chu véu B chon dao khéng diing ( sai modun, sai s6 hicu, sai kich thuée ... ).

- 3 béng b mat rang khong dat yéu cdu do ché do cit chon khéng ding, dao cim.

Khi phay rinh xoan. bing rang cé rinh xo4n, banh rang rang nghiéng cén cé céc loai
ph¢ phin sau

- Chicu caa rinh xoan khong ding do lap banh rang thay the khong ding, 1hi€u binh
rang trung gian ... cin duge kidm wa, didu chinh va lap lai.

- Budie cua rinh xoan sai, do chon sai s6 rang cla bo binh rang thay thé, lap nhim, Hn
10n gilta cde banh chin dong vivbi dong.

-~ 80 rdinh sai do phin d6 sai.

- Bude khong déu hoac khong chinh xédc, nguyén nhin chi yéu do tinh sai, phan do
khong chinh xdc.

- Dang ranh va cic kich thude chidu rong, chidu sdu khong chinh xéde do kich thude dao
khong chinh xdc. ga dao khong ding, tink vit didu chinb sai gée quay, di¢u chinh chiéu sau
citl khong chinh xdc.

49. PHAY CAM CO DANG XOAN OC ACSIMET

Cam phang { cam dia )y duge dimg
nhicu rong cdc loa mdy tr dong v cie
may maoe thict bi khic turmg ¢6 dang
xoan o Acsimet todn bd h:ly Iimé phéin.

Hinh 4.60a Ia cam phang md dang hc.
mat L vide coa tao thanh mat vong xoan
¢ bude xodn 1 7 . Trong mét sO trudmg
hop, bicn dang cam bao gém mot <6 loai
dudmy xoan ¢ ciac bude khdc nhau. Phin
chuyén 1iép gifta cic dudmg xodn dy 1a Hinl 4.60. Cum phiny
doan thang hay cung trom.

Hinh 4.60b i loai cam mi bién dang cia nd cé 6t phin cia dudmg xoan 6¢ 1-2 duoc
hao bang goc tam ¢, v dutmyg xoan 6c 3-4 duge bao bang gée tim ¢, . Céc khoang cdch h,

vith, I3 lugng nang cia dumg xoan rén phédn tuong dng véi cdc géc tam @, va g, . Néu biét
luomg nding hva gde tam g img vai cung thi bude xodn t ¢é thé tinh theo ¢ong thifk :

120



360"

({)

Pé 1ang dé chinh xdc clia cam thudmg gée tam bao cde phan xoan 6¢ khong cho theo
do ma cho theo phin trn caa vong tron, nghia 13 khi dung bién dang cam (i tim, ta khong
v 360 tia theo 360° mau v& 100 tia, kit d6 cong thie ¢ dang -
1G0O

= —-h

n

L

Trong dé :

t - budc xoan ( mim ) déi vdi toin bo chidu dii dudmg tdn ;

# - 56 tia { phin tram ) cla vong (rom dugge bao bang dudmg xodn 6c Avsimet ;

!t - lugng nang cla dudmg xoan oc én phin ¢ n tia hoac phidn tram cia vong rdm,
min.

Trong nhidu trudmg hop, dutmg xoan Ge duge gia cong bang dao phay ngdn irén mdy
phay nam van nang rong, ¢6 sit dung diu dao quay pbu. Khi d6 cam gia cong duge dinh vi
vit kep chat trén truc ga. Truc gd nity duce lap vao true chinh cia dig phin do. K gia coug,
cde dudmg tim truc chinh ciia ddu dao vi dan phan do luon uon song song v nhau. Néu
truc chinh thang ding nhe hinh 4.61a (h cic kinh rang thay thd nai byén giita true vit me
chay dao doc cta bin muady v trye truyén eia ddo phan do. Ty <6 truvén o bo banh rang
thay 1hé duge xic dinh giong nhu shitng tadmg hap phay riinh xoun :

. \ o, by
)sz.._:v,..,,-
! [T
<
g i
bf\. bl’
x L3
o <! { ] @
— tX
a)

Hinh 4.01 Vo wi e chink mang duo va diu phan do

Néu buée xoian t nho thi cic binh rang thay (he chit dong s¢ rat 1om, dén mife ma truc
vit me khong (hé truyén chuyén dong quay i true chinh dau phan d¢ duge. Trikmg hop nay
ti:‘iq phan d¢ va truc chinh can dat nghicng mét gée . Ty s truydn cia bo banh rang thay
the néi trye vit me cta co ciu chay dao doc véi truydn dong coa diu phan dd dugc tinh :
¥ o= Nosinw _d b

! [SPR

Trong dé:

AN ~ dac tinh cia (du phan do ;

1 - bude xodn tinh cho toin bo vong ron, mm ;

or - g6e nghicng ciia trae chinh ddu phan dé so v phuomg chay dao doc.

Vice diéu chinh may d¢ gia cong cam phang theo dudmg xoan ¢ Acsimet duge tién
hanh nhu sau :

- Lap cic banh rang thay 1he dé gia cong ranh xodn ¢6 bude bat ky. :
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- G dat trae < hinb cua diu phan do vin dao phay durol mot gac o nin? hinh 4.6 1h.
Ciog e dice xaic dinle theo cong thiie

S o = —_-

O day:

1 - barde woan cua came dot vdai tolm bo vong ton, mm

r - b Eth aoan dilg ¢ chon bd binh rang thay the, mm.

Kiu Jap cic hinh sang thay the dd gia cong riinh xodn c6 buée 1, ¢é 1hé gia cong dugc
cann e nhien diemy soan o, Trong indimge hop ny khang cdn thay déi cic banh rang thay
the i chir cian thay dai gée nehicne tmie chinh o diu phan do i eda dao phay, khi chuyén
tr phan niy sang phin e cun cam

New dime soan oo eica han cam chu trén mot phan nio do viv dige bidu thi bing luong
winy A0 ede nghicne tue chih coa din phitn do dinge xac dinh theo cong e san

- Byoi wdi phan soan duoe giai han himg g0 i

. 3 (u [ ,
S e - -
/" .
- Doi vai phin xoan duge bidu thi theo phin trivm ciia ving tron ¢
. |(H] h
sine = -0
"ot

iy

fr - hugmg naing cua dudmyg xoun o¢ ién phin img véi gée tam cia vong ron, mm ;
- E()c ning ( tinh h"ln& do ) dng vai phin xoan ndy ;

# - %0 phén tram ciia vong tron nam trong phin xoan 6 ;

7 - bue vinh xoin mia G di lap bo binh rang thay the dé gia cong, mm.

Chidu dai phiur cit cita dao phay phai Ién bem chidu diy oiia cam.

4.10. PHAY REN

Phity ren nang sufit cao hon han khi tién ren. Phay ren ¢6 th¢ tnre hien bang dao phay
ven dang diachoue dao phay ren dang rang hrge. Néu dimg dao phay ren dang dia cin quay
nehiéng true chi tict gia cong di mot gde g bing goc nang cta ren 4, nghia 1a

N

T.d,

tgp = tgp =

Thuce & doi véri ren yéu ciu ¢ = [ 1a chi tinh trén duémg kinh trung binh, nhung tryc
gad xoay di mot gée @ o dinh do dé dang ren ¢6 sai s6. Ngoai ra ludi cit khong nam trong
mat phang qua tam nén yén ciu luii cat phii cé dang diftmg cong viée ¢hé tao phidc 1ap hon
ché tao dao dutmg thang rit nhicu viu nhu vy thudmg ta chap nhin sai s6; chi ding gia cong
ren ¢o dé chinh xide khong cao hoae dimg gia cong tho,

Néu dung dao phay ren dang rang hiege hinh tu dé cat ren s8 cho do chinh xde cao hom,
nang sudl cao vi dao phay ren dang rang hree binh tru ¢6 (e xem nhis shicu dao phay ren
dang dia ghép lai. Khi cat phoi quay chdm con dao vie guay vig tinh ticn theo chiéu true.
I. g tinh ti¢n chi cin khoding |+ 2 b ren. True dao khong can g nghicng di mdt 1_()'.:
so vl true chi it Bhda do gan ;_.u)m. nhctién nen néu gt dao d¢ dudmg LnT el nd v con
chi tiet cing trong mat phi u:g HANT NEILE Vik song song vai nhau thi dang laoi can 13 duemg
thang nén vice ché o dom gian, do chinh xde et ren cae han, o6 the dat @ chinh xdc cip
it hoae cap ba.
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1inh 4.624 gion thncu phuong phap phay ren bang dao phay ren dang diaovichinh 4026
tivphuemg phap phay ren bang dao phay ren dang rang Lk imh ey,
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Hinh 4.62. P'hay ren hing dao play ren dane dia fu)
v ddeer phav ren dang rdang lvee (h)

4.11. PHAY DINH HINH

Phay dinh inli ¢6 kha nang gia cong mot s6 loai wit dink hinh dudmg thing, mat dinh
hinh khong gian vai do chinh xic cao, nang swit cao. Phay dinh hinh c6 thé thuc hicn bang
¢ phay dinh hinh hoge phay chép hinh,

4.11.1. Phay dinh hinh bdng dao phay dinh hinh

Phuomg phap nity thigmge chi diing gia cong cdc bé mat dinh hinh ngan, trong san xudl
himg Joat Iém vi hang khai vi dao phai chd 1ao riéng cho timg loai sén phdm, ¢6 hinh ddng
gtong nha hinh didng bé mat chi Gt do chinh xiace cao, nén quéi trinh che tao rit pnte tap,
gid thimh cao. ’

Bac didm cta phuomg phip phay hing dao phay dinh hinh [ lye cit 16n, ché do gia
cang bi han ché, chidu sau cit vit dutme kinh cia dao bicn déi trong qua trinh cat, do chinh
xdc giacomg coa san phim pha twioe vie do chinh xie ot dao. phuong phdp gd dat chi 3¢l
v do chinh xiic cna bé mat chuim.

Hinde 403 hay dinde hin hdng dao phay dink hink



Phiromg phip nay ¢é thé dung gia cong nhimg: bé mat dinh hinh ngan hoac.gia cong
hanh rang hinh tru rung thang bang dao phay dia médun hoeac dao phay ngén modun.

Hinh 4.63 gidi thi¢u mdt $6 so dd nguyén cong phay dinh hinh bang cée loai dao phay
dinh hinh thikmg pap.

4.81.2. Phay chép hinh

Phay chép hinh Fa phaong phidp gia cong dya hodn toin vao miu'ché tao trude nen gidi
quyet duge khd khan mi phuoug phap ding dao dinh hinh khéong thuce hién duge.

Thie chat cia phuong phip phdy chép hinh 12 cac chuyén dong chay dao vudng géc
nhaw duge thuee hidn theo bicn dang cia min chép hinh.

a. Cliep hink cer khi

Phuong phuip phay chép hinh co khi duge giGi thigu trén so dé hinh 3.8a va 3.8b. Khi
sl vong can thio vit me - dai 8¢ chay dao cda bin indy theo huéng né chuyén dong.

Khi phay chép hish nhimye cung kin ngudi ta dung ban quay tron, c_hund dong chay
o hudmg kinh 8, dua vio mau. Ngodi ra cun;_, ¢6 thé dua vao ranh kin dé g,la cong ( nhu
phay thing ). Chuyén dong chay dao dua vio cam riinh kin hotic ditng cam phing 1am miu
¢ gia cong cam rinh kin

b Clép hindr thiy e (thudmg duge thue hién bang ddu ép)

Hinh 3.8d gidi thicu mot dang so dd nguyén Iy phay chép hinh thuy luc. Bom ddu ¢6
Ter hromg Q phin ra cie nhdanh Q, va Q. @

Q = Q, +Q, = C(hiangsd)

Ban mdy truyén dian biang co khi chay dao doc S,. Mat ¢hép hinh ¢cia mau dd hinh tic
dong [en miii dd Fim cho don biy quay quanh tam C ¢6 dinh, ddy van truot tén xudng, hoat
dong tuwemg Umg vé@i phin 16i 16m cia mau iam cho khe hd K thay d6i dé ban mdy chuyén
dong thay ddi theo Iau lugmg diu tuong tng v Q.

Cia st luu lugng Q, tang nghia 1a tuu hrgng Q. giam ( vi @ 1a mot hang s6 C) trong
lugng ban mdy s thang dp luc dai do Q. truyén 16 lam ban mdy ha xuéng tao chay dao
thing dimg S, va dao phay st gia cang phin 18i caa chi (181 twong img véi phdn 16i ciia miu.

Cheép hinh thay e rat nhay ciun, dam bio do chinh <dc gia cong cia chi tét. Mat
khic phay chép hinh thiy e khong pin c6 dinh gifta dao phay vil i dd nén rit lvnh dong.

Ngodi ri, hign nay con nhidu phuomg phdp chép hinh khiac duge xir dung dat do chinh
xdc cae va hicu qua kinh & 1ém nhur chép hinh bang di¢n - khi, chép hinh bang diéu khién
theo cinremg tanh ..

4.12. QUY TRINH CONG NGHE GIA CONG CAC CHI TIET BIEN HINH.
4.12.1. Cdc chi tiél gia cing nhom trén mdy phay
Thict ké quy trinh cong nghe 13 cong viée phic tup cin phii xét dén nhidu yéu 1§ va
gidi quydt nhidu vim dé 16ng hop. Thutmg cing modt van dé cong nghe ¢6 thd ¢é nhidu
phuemyg phidp pidi quyét khic nhau, (y theo toai dang sin phém, s6 lugng sin ph'{m muc
dich, trang thict by, tfinh dd nang hee v kinh nghiém cia déi n,gu cin bo ky thudt vi cong
nhin cla cosg vy,

Xav dung quy trmh cong nghe dién hinh cho timg nhém chi 1ich ¢ hop, truc, bac, bién,
bianh rang ... ) s¢ nit ngan thdi gian gia cong, cdi ti¢n quy winh ¢ong ngh, ning cao nang
sudt, chat lugng va hy gid thinh san phdm. Do d6 viec ddu tien 12 phan loai chi tiét dé quy
gon =6 huong vo ciing 1dn cdce loai chi tiét o6 hinh ddng kich thirde khic nhau thanh mét sd it
nhat cic dang. kidu, loai dién hinh d@ 1ap quy triinh c6ng nghe vi gia cong theo nhém chi it
dicn hinh d6i v@i cac chi @1 cu the v didu kien cu thé cua iimg xi nghiep phan xirimg.

Cé obidu cicl dd phan loai cdc chi 1@ thanh cdc nhdém chi et nhu sau
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- Cdc chi 1:61 khong gia cong cal got = xich, dinh tdn, thép cin, bi nghién ...

- Chi nét kep chat, 6ng néi, bac.

- Chi tiét hinh tru, dang tuc L > D ( L. - chidu dai chi tiét, mm ; D - duémg kinh chi
nict, mmn ), truc trom, truc vit me, true bile, truc chinh ...

- Chi 1i€1 hinh 1y, dang dia L < D.

- Banh rang.

- Cic ¢hi tigt phiang : tim, cam, cdnh tuabin, chan vit thu thiy.

- Cée ¢hi tidt ¢d biién dang phitc tap @ bién, cang, gia & ..

- Cdc chi 1ét hop, vo : thin may, vo dong co, vo hdp gidm toc ...

- Cdv loai ban trugr, gia d& ...

- Cée Joad ¢hi 48 Idn « than, try, xi, et ... _

Céc chi tié1 gia cong trén mdy phay ¢6 1hé duge phéan loai theo cdc dang cht y&u nhu
s

- Hioh dang bén ngodi cia chi gt gia cong 1A dang loai chi tiét ¢6 nhidu bé mat lien
guan véi nhau nhu cic mat phang hd, chi tiet ¢6 nhidu mat, mat phang ¢ ranh, rdnh then,
licn hop giita cde mat phang nim ngang, thang dimg v mat nim nghiéng, bé ¢6 rinh xodn,
hé mat dinh hinh cdc load v.v... Ty thude so lugng chi1iét trong loat hoac kich thirdce cic bé
mat chi Gl gia cong md ta phin nhdm chi 1iét gia cong va chon ¢hi ti¢t dién binh cho phi
hep.

- Cdc loai dao cat ding d¢ gia céng cic loai chi 8t khde nhau hoac 16 hgp dao phay
whu dao phay tru. dao phay dia, dao phay ngén, dao phay mat diu, dac phay modun, dao
phay (hép gid, dao phay hop kim cing vove. Tay thude s6 lugng chi tiét trong loat hoae kich
thude cac bé mat chi 1i¢t gia cong i chon loai dao phay cho phit hgp v&i nhém chi tict gia
cong dién hinh, .

- Kich thude bé mat chi 1ict g cong. MOi loai chi 1i¢t dicn lunh ¢6 nhimg yéu ciu
comg nghd tricng. Vi du. khi gia cong cde chi Gt ed bé mat hep cin diam bio cic thong so
vé dé phang, do chinh xic kich thude, dé chinh xde vé vi tif tuomy doi pitta cic bé mat, do
bong bé mat vii cite tinh chat ca v 1ap bé mat ... con dor véi vimh | bac chir yéu lai phai dam
hilo do chinh xdc kich thude theo chidu rong va chicu sau, do doi ximg vé vi i cia rinh hay
bic vov...

- £0 chinh xic cui chi G gia cong vé kich thude, hinh déng, vi trf teomg doi ...

- B3 gd van vang hay chuyen dung d¢ gia cong san phdm nhu ban kep, &0, truc g4,
khoi V, ong kep dan hoi, mam cap, didu phin do ...

4.12.2. Pdc diém cong nghé cria dang sin xudit

San Iuemg hay quy mé san xudt 1a s6 luong san phiam ciia mot chiing loal nhit dinh
duge ché tao & mdt co s sdan xudl ndo dé ( nha mdy, xi nghicp, cong ty, phan xudng ... )
trong mot dom vi thdi gian xdc dinh d¢ quy dinh thimh dang sdn xufit, Mbi dang sdn xufl ¢é
mot hinh thike 16 chie san xuat thich hop, twong (ng v ¢6 mie do trang bi cong ngh¢ rieng
bi¢t. Vi thé, ngay trong mot dom vi san xudt (phian xudmg ) cling ¢6 thé t6n 1ai nhiéu dang
sdan xudl khac nhau. Vi du, nhimg nha mdy 16n san xuat saén pham don chiéc véi cac chi ti¢l
nho ahamg véu ciu so lugng Icn lai duge sin xuflt theo nguyén tac san xuat hing loat hay
hing khoi,

a. Sdn vudt dest chide

San xudl dom ¢hicc 1a dang sin xufl ma sin lugng hing nam cha mdi loai sdn pham rit
it (ot vai chi¢e dén v chue chide 3. Pang san xult nity ¢6 dac.didm cong ngh¢ cha yéu I
sit dung cac mdy van nang, dé gd vam nang, dao tiéu chufin, quy trinh cong nghé don gian;
may b6 tri thanh nhém theo ching loai v Kich thude; tink d6i 147 khong cao nén khi lap rip
phai ¢d thém cde nguyen cong sita ngudi; tinh do bac thg v tav nghé cao ..
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I San vt frang foat

San xual hang loat B dang san xudt ma viéc ché tao san phiim vdi s6 luong nhat dinb.
duce lap Tai theo chu ky, ching loai sin phiim duge gigi han ( khong thé van nang hodn toan®

véi 50 luong nhidu hon sin xuat don chide ( vi du, mdi Toat hiing tram san pham tedy len ).
o 56 heomyg v chiing loai rong rdi hon nén sin xudt hiing loat ¢6 thé phin ra thinh san xua
himg loat nho, sin xual hang loat vie vt <dn xudt hing loat 1ém,

Brac diém cong nghe chi y&u cua san xudt hang loat Futai mdt chd lam vide ¢6 the thue
hign mot hay mot so ngayén cong. Chi 1dt gia cong theo mot quy teinh cong nghd, dirge
chia ra thanh timg nguySn cong. Trong tnekmg hgp ndy thitmg sir dong midy van nang kém
theo mdy chuyén dime d& ¢hd g0 cic chi Bl chinh My dicge bS 17 (heo gquy timh cong
nehe val A6 gid vie dao cat ciimg sir dung nhém chuveén dimg nhicn lem Trinh do cong nhia
viti cie dang loai khac nhau ¢ bac thap, bic trung hinl, 6 ca bac cao ). Sian pham sin xui ra
¢6 tinh Kip 1An cao hom sin xudt don chide, nén khi lap rap khong can sita nguoi nhicu. Dang
san xudt hang loat nho gin v dang san xudl don chide ¢on sin xuat hang loat 1dn Ly gin
voi sin xudt hiing khoi.

o Sdn xudl hang khoi

San xuat hang khoi 1a dang sin xuat ind trong d6 san phdm duce ¢hé tao hay lap rdp
vai 56 lugng Iém va 6n dinh trong mot thdi gian dai. Trong san xuft hang loat tén va hang
khoi thuimg sit dung phuong phip diay chuyén. Ché lam vige chi thue hién mét nguyén
cong. San pham sén xuft ra v6i d6 chinh xdc vA tinh déi 14n cao nén khi lip rip hiu nhu
khong cin sia nguoi. Tai mot dia didm, sau khi hoin thanh nguydn céng sé duge chuyén
ngay sang dia di¢m k¢ tiép dé thue hicn nguyén cong ticp theo.

Bac didm cong nghe chi yéu coa sian xudt hang khéi nhu sau

- Tai mdi chd [un vice chi thye hién mot nguyen cong.

- Chi 16t gia cong v lap rip theo phuomg phip day chuyén 1ién .

- Sir dung rong raf cdc mdy 16 hap, mdy W dong, may chuyén ding va cic day chuyén
1 dong. .

- Ciic mady dutoe ba tri theo quay trinh cong nghé chat ché.

- S dhyng nhidu do ga, dung cu do kiém, dung cu cat chuyén dung.

- £am bao nguven tac lap Hn hoan toiu.

- Trinh dd cong nhan khong yéu cdu cao nhamg cin chuyén mon héa sau, riéng tho
didu chinh, kidm tra can trinh do cao.

Trong dicu kign tir dong haa, do tin iy cla ci dudng day phu thuoe vae do chinh xic
cu limg nguycn cong. Trong san xuit we dong, tat ca cde thinh phin clia quy trinh cong
nghe ( nhu cap phoi, dinh vi, kep chit, thdo gd chi 1iét, kidm tra, van chuyén chi 1iét gifia cdc
nguycn cong vov.,, ) duoe thire hicn mét cich dong bd. VG nguyén tac, 1AL ¢a cic quy (rinh
cong ngh¢ gia cong chi ¢t tr dang san xudt khong ty dong chuyén sang dang sin xual w
Aoy déu yéu cau phdi 6 sinthay d6i co bin.

trac dicm chinh i qua trinh cong nghe sin xuat nr dong B sir dung phai kinh t¢ nhat,
mitie do @Ap trung nguyen cong cao, s dung dao ¢6 nang sult vi i bén cao, déng bd hoa
cite nguyen cong. Ciic qud tanh cong ngh¢ <6 tinh 6n dinh cao, khoi lugng lao dong it. chu
k¥ giacong chi Gl ngan, chat lugng vivdé chinh xac cua sén phim cao.

Quy trinh cong nghe thue hicn trén cie diudmg diy te dong o6 hicu qua Kinh 1& cao do
vice tang nang sudt lao dong. ting chat lugng sin phim va tinh on dink cao, gidun chu k¥ san
s vit 1o didu Kién un vige thuan g cho con ngg.

d.12.3. Bién phdp thic hién quy trinh phay

Khi phay ¢6 thé thue hién mot hoac nhidu chi ti¢t dong thdi g4 lap (ren bin mdy. Co

the thue hign phay theo vi tri hay phay lién tuc. ciling ¢é thé phay hang (6 hap céc dao phav

126



hoac ding nhié¢u dao phay dé phay dong thod nhidu bé mat cita chi tidt.

Phay timg chi tiét thudmg sir dung chil yéu trong sin xufit don chiée hoac khn gia cong
cdc chi tiét 1on, did.

Phay dfng thdi nhidu bé mat ca chi tiét bang 18 hop nhidu dao phay gidi thicu trén
hinh 4_14, Phuong phip nay nham tin luowy sit dung cong suat cua mdy ( cong sudl mdy Ién!

ding nhiéu dao ddng théi, gidm hdt cong site va thai gian gd dat phoi, giam thei gian mdy
{ <o thai gian mdy tring nhau ). Phuong phdp ndy ¢6 thé thue hign bing cich :

- Lap nhidu dao 1&n moL truc gd thuémg ding cho mdy phay nan ngang 13 loai may
duge trang bi nhidu trong san Xual.

- Lap nhi¢u dao Ién nhidu truc g4 ma mdi true gd 1ap dao quay di nhitng géc nhat dinh
dé dong thii gia cong nhidu bé mut ¢é vi 1 twong d6i khédc nhau.

Phay déng thdd nhidu chi 6i#t trén mét 1n gd & [am gidm théi gian mdy v thdi gian
phu. Phuong phédp phay nity 6 thé thue hién bang cic pinromg phép -

- Phay tdn ne diimg mét dao phay hay mot (6 hop dao phay thi cdc chi tiét duoge gd
cling mot day trén bin miy hay 6 gd theo hudng 1i¢n dao ( hoac ban mdy dich chuyén.) cé
thé gd. Hinh 4.04a gidi thidu phuong phip phay tufin tu bang mot dao v inh 4.64b 1A phay
wdn e nhidu chi Gét gd song song
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Hinh 4.04. Phay miién cli 168 trong mot lin g
- Phay sony sony chi
tiét duge gd theo nhidu diy

song song vaOi nhau va g N

duge gia cong dong thin HE
bing mot dao phay hay @
|
IR Ti
D

hinl 4.05.

Neéu vi két cau chi tidl
ma hd mat gia cong khong
lico te thi ¢d the thye hicn

-

chay dao nhanh qua cic
doan khong gia cong
(nhu hinh 4.66 ) d¢ giam
bt thon gian.

Phuomg phip ndy cho
nang suft rit cao vi

mot 16 hop dao phay nhu
_ _ ~ it

- Giam s6 ldn liv dao
vachicu dai 1i dao (k& Hinh 4.65 Phay cde bé mdt cria whiéu ol tiét trong mot Lin ga
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ca théd gian kep chat neu
ding do ga lién hogp ). w ¥

- Riit ngan ihii gian s
mdy vi giam bdt thin onhanh S g
gian an téi va thot gian

vugt qud caa dao ( cdu
chi ¢t xCp sit nhau )
dong thdi k&t hop s
dung duge nhidu dac.

Phay theo vi vi 1A
phuong phdp gia cong ticn
1ién c6 thé sir dung ban quay van nang hay ban quay chuyén ding véi dao phay mat diu.

Pluermg phap phay vi tri theo qui dao chuyén dong chi ding dao phay mat dfu véi
chuydn dong chay dao khit héi thye hién & ca hai phia mA khong cdn phai quay d6 pd
chuyén diimg. Néu diing dao phay tru thi s¢ xay ra hién ruong mét chidu cit thujn va mot
chiéu cat nghich. Muén khac phuc hién tugng ndy ta phai lap 16 hgp hai dao phay ¢6 chidu
nghiéng cla rang nguge nhau vi trong hanh trinh ngugce lai phii dio chiéu quay cia dao
¢truc chinh ). Bi¢u da thue hicn qua phiic tap neén khong ding. Hinh 4.67 13 mot dang dé gd
ban quay. Ban quay 2 duge ga Ién ban mdy | qua rdnh chit 7. Trén bin quay 2 ga hai d6 gd
chuyen dimg 4 v 5 nhy nhau dé kep hai chi tiet 3 va 6. Khi dang gia cong chi 1iét 3 & dd g
4 thi chi ¥ 6 G d6 gd S duge thio 1a vi g4 phoi vio chuin bi cho vong gia cong 1i8p khi do
gd 5 vircht et 6 vio vi tri Lun vice thi chi tict 3 ¢ d6 gd 4 duge thio ra nhtt trén. Qua trinh
el nhar vay dE GEp tue gia cong vi thio lap.

V@i phuong phip nity thoi gian phu (gd 1ap phoi, thio chi 1:¢1) tring véi tha gian mdy.

Pinerny phdp phay theo qui dao cliyen déng cria duo chi khde phuong phip phay theo
vi i T bude chuyén tit mot hoae mot nhém chi 1381 ndy sang mét hoac mot nhém chi tict
khac duge thue hién duge thue hicn bing cich d6i chidu chuydn dong chay dao ( nhir hinb
4.2% ymi khong cin quay do gidi. Phuong phip nay thudmg sir dung khi chi 6t 6 hinh dang
kich thude cho phep pd true tigp 1én ban mdy, ¢t6. mam cap hoac dé gd van nang.

TV 777777 7777777777777 77277 77777777777

Hink 4.66. Phay cdc bé mdt khong lién e

Hinh 4.067. Phay theo vi tri voi do wd bin guay van ndny
L. Barn may phay ;. 2. Banguay : 3.0 Phai - 4.5 Da gd
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Placerng phaapy play Dien e thite icn oén cide may phay hoat dong hidn tue hoae miy
phay dumg ¢é bim rom quay heén tue nha hish 2700 Phuong phidp nity cho vang suat cao
nhung veu ciu toe do bim quay nho hen hoac bang fuong chay dao vie du diéu kicn d¢ cong
nhdin dat phor v thido chi i frong tam tay. Néu hinh diing. kich thudge ph()i khong cho phép
git sat nhau ihi dimg do pd cd bam quay khnn& lién tuc nhar hinh 3.7b vl 3.7¢, khi dd the
vian pinyg tring hoin i véi than glan iy v sudung dong tha nhico dao. So do phay hish
3.7b bo v bacdao phay 1,203 Trong dO dao phay 2 <6 L dao phay dia ba mat nen mot Fin
chay dao e the gin k(\ll& do hon mat song song cta i chi HEL v chi can quay di mot ,__m.
90 ¢ 1.1,1 cong hai il Gep theo thi ¢6 thed hoan thianh hat chi el nhu vy giun duge 0
e va giam viAr gad dat Hinh 3.7¢ Ta phuomg phip gd phor theo tmg cum nén sau mdilian
chay dao ¢é the quay bim quay. Trong e mot cun phéi gia vong (i & cic cum khide ob Ui
lap phoi hay thio chi ¢t nén thin gian gd - lp (1héd gian pha ) hodn i trimg véi thai
L may

4.12.4. Do gd van nang va do ga chuyén dang trong gia cong nh-om

o pd van mang duge s dung d¢ gin cong nhidu chi tér Khic uhan v thuimg dimg
trong sin xudt demr chice v sin xual hiwg loat nha, Cic do pd vin nang 98 kep ohi ¢t
thuemig 16, mam cap, diw phim do, bin quay, khai V. vitu kep. don biy vy Sit dung
hop 1Y vt holw thign vie dd git-van nang ciing cho phép ma rgng phan vi dmg dung chang
e may phay. dom giin qua trinh Bim vige, giam nhe sie Lo dong, gian thin gian pha.

Ho gi van nang tren midy phay di duge gicn thicu rong mive 347 Pl ting - oo g
sy plray 7 Neoid nhitig d6 gi thong thuomg tén mady phay, nnion ndng cao nang sodl
trong nkmg hap gia cong theo quy inh cong nghé e eide chi tet dien hinh ¢d the st dung
ciw loai do g chuyen ding.

Dav ge chaven diorg duge s dung dé g kep mot dang loai chi tict nhat dinh khi thge
Bicn mot nguven cong xic dinle,

S dung do g chuven dimg o mot trong nhdng bicn pleip ting nang sudl Lo dong
trong Hicw Kien s xudt hig ot v biing khoil cho phdp gin cong vie chi Gict phae tap ma
khong vim e nguven cong i - gl bice chinh hay ay dae Sicdung dogd choyen dimg ¢
wnitcong sEdim bao do tin ey Khioga v kep chat phoil tang them do chinh xice gia cong,
cho phép gia cang dong ther nhicu chi net.

Cic loiw do git chuven ding bang K odéo, thuy e, didn tir hoac licn hop vaén co khi
thudmye s dung cic foad ay quay, tay gad, cam leeh tam . Bun cho diu kicn Tao dong nhe
nhime. gia cong chinh Xic, nang suat cio

o gi chuyen dung ¢ the gap cic dung o dap - thde, dowd Lip olaip van ndng vi
v wed cocdindn (khiong thito Tap diroe )0 Lrong do do ga Tap thae tagdmg 1 nhimg b phian da
eluese ticu chuim hda nén rat ivnh dong. Sau khi gia cang xong man Toat 6 the thao e v lap
Lii thimh do v ma Khaiw, phon bop v Toat sitn pham dicn nhdii chon.

Nhitng bien phap chinh de mad eong pham v sadung caa do ga 1

Lhay the do gi chuven diung bang do gd gl cong nhom o gia cong nhimg nhiém chi
tict dicn himh cimg kicu:

- S dune do g van nang thay the v cde do gd van nang Jap ghdp nhiun lam giam
nhicu il gian chudn bi san xudt. £ oo kbi ha qua trmnh kep chin phoi ta co thé ket hop su
dung co ciu kep (o hop. Himh 208 eidi thicu do gi hen hop Kb ndn vd hiah tinh lon i
S = Omme b Ep P = 12000 Noip suat Ma nén p =6 bar,

4.12.5. Bién phap tang ndng suai feo dong Ehi phay
o Nhdvng bien pluip chinde de tang sany sudt Laer don va fu ged thanke sdin plidin
= ang muie do ca khy hoa v tu dong hoa todn dicn cice quy inh cong nghd:
= Thict ke ket can v ehe o maiy made, thict b ngly clng hoim tuén hom;
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su dung nthidu may tr dong. ban ty déng, may dicu khicn thee clwong trinh;

- Tang s6 dudmg day e dong v cac nha may e dong:

- Tang ch® dd cat mot cich hop 1y bing cicl cai tien cde két cfu mdy vi dé gid cho da
do citg img, chon ket cau dao hien dai, op 15, sir dung dao hop kim cimg, dao kim cuong,
diao hop kim gém ...

- Giam thot gian phu bang cich hoan thicn d6 ga va cdc phuong phéap kiém (ra;

- Ché tao phoi bang cic phuong phdp tién ticn, hién dai nhu ddc chinh xdc, can hinh,
dap the tch. tdn, ép. lan ...

- Hoam thi¢n cic quy iinh cong nghé vi dng dung cée quy trinh cong nghé tién tién;
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b. Nhitng hién plidg dé gicm thr st vy

Trong san xudt dem chiéc viv himy loat nho, khi gia cong thifi gian may ¢6 thé chiem 40
+ 50% toin bo that gian ¢an thict ¢ goi 1a thdi gian cho titmg chice ) con trong san xudl hing
Joat v hang kKhot s phan tram 1hifi gian mdy tang 10 0 181, Nhitg bién phip oo hin ¢
wiam thor gian may 1

- Tao k&1 cia cong nghd hop Iy cho chi tidt nghia T

+ ITinh dang ¢hi Gt duge 1o thimh 1ir cde bé mat dom gian nhat ¢ mat phang, mat tru,
niat com, ma dinh hinh dom gidn L),

+ Chi tict phai di <6 cimg vimg, trinh bidn dang, [am gidm ché do cat khi gia cong.

+ Cic mat chufin, mat ty, mat dinh vi phii ¢6 di do dai va do lon dé cho phép ga
nhank vit chinh xic.

+ Ciie mat gia cong phai ha, cd du do thodt dan vican dao.

+ Phii dam bao nguyen tac 1inh théng nhat khi chon chudn ( chudn thiét k& chuan
cong nghe, chuin do hmg), chon vat Ivén viv phirmg phip chd tao phoi hop 19, ¢6 kha nang
chisn may thanh cum miiv 1 nhfing don vi lap cip ricng bi¢t khong phu thude 1n nhau,

- Chon phuomg pliip gia cong hop Iy dé tang o chi GET dong thin gia cong, tang s dao
ddng thod lam vice. giam chi¢u ddi hidmh trinh Ten vice do ba tei phoi hop 1y, giim bugmg an
tdi viv giam luemg viren quat den gid tri nhé nhil hop 19 v chon plitong dn pia cong 167 1t
trong didu ki¢n di cho v.v

- St dung ede kidu miy phay, dao phay vicchS do phay hop 19,

HE gidm hdi glan may, trong time didu kicn gia cong cu thé phiti ¢hon kién mdy phay,
loai dao phay thich hop vt chon phurmg phip plmv { phay thudn, plmv nghich, phay ddi
xumg. phay khong ddi xtmg ): chon chidu quay ¢ia true chinh khi gia cong bang dao phay
tru vt dao phay ngdén ¢o ring xoan, dung dich trem ngudi, ch® do cat hap 1y, co ¢ chang
rung khi phay vov..

- T dong héa nhimg nguyeén cong ob thé thire hien duge bing cich Ap dung cic co clu
ter dong cap phoi, kep chat v cic co cau nrdong khie. Ap dung cac chu ky gia cong tu dong
viv hidn e dgng. Gia cong cic nhdm chi 61 bang phuomy plitp diéu chinh nhém hoae thay
the nhanh. Sir dung cde loai may dida khico thee clnemg inh, Vi cac mat dinh hinh nén s
dung cic loai mdy phay chép hinb. Sie doung cic tin higu o dong trong tridmg hgp ¢d su o
khi may am vice.

- Chon phéi hop 1y, chon luomg du tong comg va cic fugng du trung gian hop 1y déng
thoi g dung cde phuong phip ¢hé o phai ticn Gén ¢ nlar cde plurmg phip dac bigt, dic
chei dp hue, cde phuemg phip dap thé rich ..y d¢ hinh dang oia phai gin giégng hinh dang
i HEEDE gidm Teemg dir 18 cong vy cde luomg <hr tenng vian

o Nhitng beon phap dé gicon thes gian phan

Thi gian phu bao pom thod pian s dung cho viée gd dat, 1y dau, Inéu chudn, kep
phoi, thdo chi Get i gia cong xong: tha gian dua dao dén vi td bat ddu [ vige v i dao
ve vi il xudl phiit ban ddu: hin gian an (i v thei gian vt qua |, thod gian 10i chi tiél
khoi s 61 cua dao. thay doi dao; thoi eian do kidm chi 1ict, i pian dicd kbién mdy.,

Giam thai gian phie coa neuven cong phay ¢d dnh hiomg dén vice ting nang sudt nhyu
trricmg hop gidm thei geo s,

St cdune do ga chuven dimg ¢d mo kep lhm.' ddi <& am che vige i lap ede phoi nho va
tring bimh cosecie cha net co inh dang plate tep <¢ don gian v b hone Scdung 36 gd
thuy e KD nén e L ievque kil s eao o Vi cae chi et mong hay dé ctmg, viig
Loemsrdung dooci ban e vicdicn arde v kep s giim nhrdn thoi gian phu.

Bién phip g thes gam dien khicn By siedung hioh teinh ohand chay khong cia ban
iy, i ddong haiviee g cone ocne cha kv khiie nihau, ap dung phuaong phidp dong m 1y
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dong 16¢ dé cat vit gmg chay dao dinh trude theo chuong tinh, sit dung phuong phap dicu
khicn bang miét tay gat vii cho bin maiy dich chuy@n déng thii theo cic toa do.

Thai gian phu o6 thé giam bang cach don gian va hoan thign viée lap va thio dao, sit
dung mam cap nhanh dé kep. ¢6 e co khi liéa vice kep dao,

Phin chi yeéu cia thin gian phu 1a gd dao dat kich thude, do kidm chi ¢t trong quai
(rinh gia vong vi sau khi dii K¢t e qud trind gin comg chi Get. DE giam thdn gian ndy <6
hé dung cac cir, dudmg chiuveén dimg hoac dung cu do digge rigu chinb tnede hoac dung cu
do chuyén ding s¢ 1ny gidm this gian phu nhicu, ¢6 (hé gidin dén hai lin so vai dung cu do
van nang nhu thude cap, panme .

B¢ cho thii gian phu Uiing véi 1hod gian may 6 thé dimg phuong phidp phay theo vi tri,
phay lién tuc hay dimg nhidu nuiv thi ki Jd moi cong vice bang tay ( gd kep phoi, thio chi
BEt, md L mdy ..y duge thue hicn trong thisi gian may clo cic midy khic i vide,



PHAN THIYNAM
CO KHi HOA - TU BONG HOA - BIEU KHIEN MAY PHAY
THEO CHUONG TRINH

5.1. KHAI NIEM CHUNG

5.1.1. Su phdt irién ctia tu dong hoa

Trong qud trinh sin xuit clia cai vt chat cia xi hoi, con ngudi véi lao dong cioa minh
sir dung nhitog w licu lao dong d¢ tdc dong vit lam thay déi doi trgng lao dong. D6 1a tu licu
san xuft. NG duge thd hign mot cich téng qudt dudi dang nang lueng, vat hidu vir cong cu.
Trong dé comg cu sin xudl cé tic dung quyeél dinh hon ca. Chdng Tudn luon duge cii hién,
thay d6i tr cdng cu thé so, don gian dén co khi héa, e dong héa.

Céach mang khoa hoc kv thult o thdd ohit ddu the ky 18 véi ndi dung co khi héa i
mang lai nhimg thinh w10 1dn viesau dé 13 cude cach mang khoa hoe k§ thuat Tin tha hai
v noi dung <o ban I e dong héa, didu kkién wr dong v hicén nay 1a diéu khién theo
charemg trinh cic qua trinh san xudt.

Vi st tidn bo vuot bac cia khoa hoe k¥ thuat, dae bigt [y su phit tién cua cde nginh
dién, dicn i, tin hoc, vat lich mdi, su biing nd vé thong tin khi¢n cho cong nghe cao da tra
thimh cuoc cich mang mang tinh chat thdi dai véi nhimg mdy 16 hop, mdy tu dong. mity
didu khi¢n theo chuong trinh, tay may, ngudi miy, dudmg day gia cong. vai cong ngh¢ CARY

CAM /ONC . di dua cic ngiinh cong nghicp phdt trién lén mife do cao.

Co khi hda qua trinh cong ngh¢ duge xem nhu 13 sir thay the side lye con ngudni d¢ thue
hi¢n cic qua triinh cong ngh¢ bang mdy mdéce, thiét bi mot cich nhanh chdéng nhimg cong
viée nang nhoc, doc hai, bing cie co ciu 1ién hinh timg phin hay 10iin bo.

Tu dong hoa 1a hinh thie co Khi héa @ trivh d6 cao ma may maoc thue hién nhanh
chong cie qué tinh cong nghé. Do dé vdi site lue o6 han, phan dng sinh 1y chiim chap con
ngudi vin cb 1hé sir dung cong sufit 4t 1dn, 1p trung véi 16 do il cao, lua chon ché do hop
ly d¢ 167 vu héa cic qui trinh gia cong. [om the nita, ir dong hod dem lai hicu qui kinh &
cio, namg sudt cio, giam nhe cuimg do Lo dong. ha gid thinh san phim... Hicu qua cao con
& cho Mot ngudi o6 (e 1heo doi nhidu may méc, thict bi.

I nhig thict hi (r dong diw tién nhe man maa roi el Heron & Al Cap vai nhidu loai
con 10i didu khidn ar dong. cic dé chai vit dong hé tr dong tir the ky tha 17, dén day chuyén
w dgng, nha may wr dong... hién nay Enhimg hé thong didu khidn 1ir xa trong giao théng
van i, hang hadi. hiing Khong, du himh vit try .. 14 nhimg bude 1ién vt bac cia khoa hoc
k¥ thuit di dem L hi¢u qua kinh 18 it [on.

Chice ddng ho nho bé caa Kulibin ¢ tao namn 1767, e dén mdi pidr, ngodi viée chi
dinh chuong hio gion con bidu didn mot mim kich nmiia 161 véi cie cita s6 méd ra theo thit e,
quim linh x¢p hiing cai chaw, K 18 khi hoding 1 viy cong chida xudt hién, Todng tir va cong
chia dap 18 ror theo Ut i dong viie i lad dé thue hién cic hoat dong dé trong gids ticp
theo, Puing 12 gies tra, dong ha cu Quoc ca viv ban dém khong ddnh chudng.

Nam 1945 h¢ thong didu khicn duge nghién cifu i Co quan Khong lue Hoa Ky va
phong thi nghicm Bicu khicn ¢ US Air Force & MIT Servomechnic Laboratory ). Nam 1955
thinh gud didu tén di doe dang dung chio NC, sau dé By CNC v dua CAD / CAM vio we
dong thict k&, cong nghe vi dico khién cac may cong cu. Ngiy nay véi su phat tride virn
bic ciat k¥ thudt v sy bimg no cta thong tin, n6i ghép mung... ngudi ' df ding dung cong
nghe cao, k§ thuit CAD / CAM / CONC . vie nhidu linh vae, dae bict [i cac he didu khién
cie Autocad ( CADTO, CADRI2, CADIR, CADI4 L), Autodesk, CAM, CIM, CIMATRON

C6 thd tam 1l qui trinh pleit tridn nhy saw
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- Mdy cOng cu van nang da tao diéu kién cho co khi héa din dan duge tr dong héa
timg phin trong san xuat don chi€e va hang loat nhu may révénve, sau dé 13 miy tr dong,
bin tu dong van nang duge tr dong ding trong sin xuat hang loat nhu may tr dong nhiéu
truc chinh, may chép hinh thay luc ...

- Mdy tu dong chuyén diing va mdy t6 hgp véi cdc bd phan di duoc ticu chufn hod va
thong nhét héa, diing trong san xudt hang loat 16n va hing khai véi nang sudt rdt cao nhu
mdy gia cong vong bi, truc khuyu, hop 16c do...

- Mdy diéu khién theo chuong trinh ( PLC, CNC ... ) 1 nhiing loai mdy hi¢n dai, ding
rong rdi dé gia cong don chiéc, hang loat ...

- Dy chuyén gia cong ghép tir cdc mdy tr dong van nang (sAn xudt nhiing chi tiét nho)
va ghép tir cic méy chuyen diing, 16 hop ... dé gia cong mot loai chi tiét ( ké cd-bao bi, déng
£6i) ding trong san xudt hang loat I6n va bang khoi (vi du, day chuyén san xudt pitong,
xecmang...); ¢6 loai day chuyén duge ghép tir nhitlng mdy difu khién theo chuong trinh
(CNCY).

- Trung tam gia cong diéu khién theo chuong trinh ding gia cong nhitmg chi tiét ién,
nang, phifc tap v6i nhiéu nguyén cong khédc nhau : tién, phay, khoan, doa, mai ... thuc hi¢n
déng thét tir mot phia hay nhidu phia,

Trong Tinh vire tu dong héa cdc loai may, dubmg diy gia cOng .. v4i cdc trang thiét bj
tr dong l4n heot xudt hién.

Tu dong hda bao gbm cdc qua trinh ty dong héa gia cong, do ludmg, ki€m tra chét
lugng, diéu khidn, tinh todn, an toan ...

5.1.2. Pdc diém ciia co khi hoa va (g dong héa

Pac diém cua co khi héa va ty dong héa qua trinh cong nghé duge xdc dinh béi céc chi
tiéu chit lugng sin phim 61, do héng bé mat chi tiét gia cong, 40 chinh xdc cao, nang suat
lao déng cao, gi4 thanh sin phdm ha, diéu kién lac d6ng ciia con ngudi duge giam nhe, tho
gian khiu hao thiét bi ngan, thu héi vén nhanh.

a. Tinh ti déng cao :

Cic miy 1y dong, c4C méy tng dung k¥ thuat NC dat duge 8¢ do dich chuyén lén.
Mdy cong cu diéu khién NC, CNC ... gidm 8i da thai gian phu, mic do s dong hda cao nén
cho nang sudlt cao. N€u so sdnh b 1& thdi gian gia cong cat got t,, thdi gian may lam viéc ¢,
dé san xuAt mot san phim . thi gian ct got chia miy NC ¢6 thé tang g4p 3 14n (xem bang
5.01).

Bdng 5.1. Bdng so sdnh ty Ié thoi gian cia mdy NC vad mdy théng thuong

Ty le
Y (%l,, t, / ttdng i, / tch) tidl t, f byin phim
Loai mdy
Miy binh thudmg 30 60 18
May NC 75 70 53

b. Tink lindt hout cao

Viéc 16 chidc san xust t6t gém chufin bi san xudt 16, dia diém 1am vigc 161 .. Nhimg
cong viec nhy do may NC duge chudn bi clurong trinh tir bén ngodi, do dé viée hi¢u chinh
k¥ thuat tai khu vire Jam vide gidm ddng k&, thdi gian thay dao ngan véi d6 chinh xdc cao,
¢6 1he chudn bi 1Y cdc 6 dao hén ngodi va nap truc ti€p vio may.

Miy NC 6 thé thue hign dong thai nhiéu chuydn dong, tu dong kidm tra, hi¢u chinh
sai s6 kich thudc, dao cu v.v... véi phan img linh hoat khi nhiém vu cong nghe thay déi vi
quan trong nhal vin i vice thiet k&, 1ap triinh... duge thue hién ngodl mdy, trong van phong,
¢d sy hd tro clia Ky thult tin hoe qua cic thict bi vi tinh, vi xir H, h¢ théng CAD / CAM va
ciing ¢6 thé didu khi¢n qua h¢ thong n6i ghép mang véi trung tam didu khién.
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o Tinde tdp trieng ngtiven eong cuo
Maéy NC ¢ thé thue hién mét s6 fugng Iém cdc nguyén eong khdce nha mi khong phii
diay dét vi tf ga dat cha phéi. Viodu trung Gim gia cong cd the 1ién, phay, khoan, khod.
doa, mii ...
d. Tinh chinh xde, dem bdo chdt liiemy cao _
Ham bao dd chinh xdc én dinh, chil lugng cao trong sudt qud tinh gia cong [ v vigtl
tuydt d6i cua may NC.
May c6 thé khai thic 81 da c4c didu ki¢n gia cong hC
nhu ch& do cat t6i wu, phuong phip gd dat hop 1y ... s
dam bao do chinh xdc va 6n dinh chil lugng sin pham.
e. Hiéu qud kinl 16" - K§ thudt cao
Hinh 5.1 gidi thicu 36 thi bicu didqn moi quan h
trong linh vue st dung mdy N theo hai chi ticu giid NC
thinh ché€ tao chi et ¢ viv 8o Tuong chi Het N ocoa loat [ | N
san phdm. Higu guai kinh 1& k¥ thuil, ngedi vice dam hio ! o
chat lugng san phim 16t (-dd béng vi o chinh xdc cao),
tang nang sudt, gid thinh ha cbn phii theé hién & vide
khau hao thi€t bi va hoin vén nhanh.
5.1.3. Trang thiét bi co khi hia va (i dong héa
Trong sém xuit hing Joat ldn viv bing khéi thudmg sir dung nhidu trang thiél bi co khi
hda vi tu dong hod déng bo. 436 )i nhimg wrang thict bi viur chuy-a, cip phoi, kep phoi, didu
khidn chuyén dong thict bi gia cong, hicu chinh, Kidm tra, thdo di chi 61 di gia cong, Lm
sach, bdi trom vov... 3 dude tr dong.
a. Cdc platang ticn cor ki hod

Hinhi 8.1, Link vire st dung
ctiat iy NC

Cic phuong tién co khi hod qud trinh san xuit gém cic g ciu van chuyén ¢ van
chuy€n var w, nguyén vat licu, phoi lidu, chi 4i¢ ... trong phan xuimg hoac 1it phan xuémg
niy sang phan xudmg khic.

Ca cAu vin chuydn ding dé dich chuyén cuémg bitc phéi hoac chi 1) tir vi tri ny sang

vi tri khic. ‘
3 5 8
2 E)
! \ o ale s
= : =H— Ul — 19
(A “
1
7

2) & 12

5)
Hinfe 8.2, Canctroe dien  a ) vad paldng dién (D)

I Can ;2. D0ng co ;3. Xe t6 ;4106 thong dicn ;5. Con lin ;6. Budng diéu khién ;
7 Mdée treo; 8 Gid treo; 9. Cor v kep: 10, Ddm: . Paldng dicn; 12, Cong tdc diéu khién

- Cdne true 6 1a chige chu két ciu bang kim loai duge chuyén dong trén dutmg ray doc
theo cic phan xuémg nhu hinh 5.2a. Trén cdu ¢6 bin trugt véi thidt bi nang, ciu. Méc ciu
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rue nhdy cd day cip gilf cie vt ndng Jdé gi lap 1én may ki gia cong, thao d@ chi 6él hoac
van chuven. Ciu true duge didu kKhicn i buong .

HE giam bt thid gian chiy doi cau true, & didn mot s6 mdy cd thé bo 1ri cde dam ciu
houe hoae cin o monr dikmyg may v bo phitn ndng ¢ di ddmg nhar ¢ paclang dién hinh
5.2b . .

- Pa ldng c6 thE dimg loai thit cong, quay bang lay hoac co khi, ¢6 the dang pa lung
dien nhu hinh 5.2b hoac st dung (hém cace thict bi khi nén, thay Tre, dicn tr... ).

Chi (i¢t vin chuyén duge treo vio moe 7 e cip cudn vio xe 101 3. Dong co 2 duge cip
dicn qua he thong 1 dien 4. mven chinvén dang quay qua true Tim cho cic con lan 5§ quay
dich chuvén oim o he hong tren diime ray. N dicu khidn nedi trong budng didu khicén
O. New dimg paling dicn T, neEn dicu Ridn ding o duadi dido khicn qua cong tac 12 di
van clriven ca g treo Nodich choven won i ean 1 Cer e kep 9 d¢ kep chat gid treo 8
il 82400,

a)

b)

Hinde 5.3 X reeer chay bang dicn acguti  a ) va xe bov xep ()
FoSan o 20 Acyni o 3. bay Ldi diéu khicn ;4. Bé ding didu kiién |

- Xe boc xép nhu xe ddy, xe riw ( loai 3 hay + binh ) ... li nhimg phuong tién van
chuven dom gidan thuin 1icn trong cic phan xudmg st chita, sin xeat don chiée.

inh 530 L logi ke rha G4 trong
SO0KGY chay bing acqui, hinh 5.3b L xe ra
chay dicn, cotrang bi thict bi bac did, ¢é loai
nrdong ...

- Bidng tad diing Irong cic xuong san
st am viv himg Khsi d¢ van chinvén cie ehi
HEE hoae cie Toai phoi pham lien e loai nho
vit trung binh (lr may ndy sang miiv khiic.

+ Bang tai dar o e dimg vin chuven
chi et ¢o hioh dang bat k3 wén mot khoding
vich ddu. NO it dmdn Gon oo vide van
choyen el Gét theo mad pliang nim neang

hoac cav gae nghicng nha ¢ < Do),

+ Being tar veh ding in chuven e
chi et ed Kich therde vicuang uemye Tom, Hindt 3.0 Bing tat treo
Fothamdoyay 2 2 vick - 3. Gid 4. M treo
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+ fdng tdi treo ( hdng ndng ) 13 mot loai bang 1ai xich ding van chuyén chi 46t theo
phuong thang iimg hoac dudi mot géc Idm so vai mat phang niun ngang hoac ding vin
chuyén phoi tie fing ndly sang 1dng khdce hoac 1ir mdy ndy sang mdy khic ¢é do cao Khic
nhau ... Cdc loai phai v chi 18t rat idn thuonig phdi ding xe cu. Hinh 5.4 gidi thicu maot peéc
lowi bang tai kidu treo. Cde chi 1id1 hoac phoi duge treo vio méc 4, qua gid treo 3 duge vin
chuvén theo thanh ray | nhd xich 2.

+ Bdag chuyén con lin 1h mot loai gia trén ¢6 ga cdc con lun nam ngang, duge diit giita
cic diay mady cia day chuyén, chi ciin ddy nhe 12 cac phoi phidm, chi &1 dat trén bang truyén
s¢ di chuyén theo bang.

+ Bang chuvén con lin guay 1 mot loai hang chuyén cudug b houe quay tr do duge
ché tao theo dang nhimg ban lan dii dat doc theo cdc vi trf [un viée hoae timg doan ricng
bict dat gifa cic vi rid T vice.

+ Bang i biee diing van chuyén céc chi Gt theo mot chu ky gidn doan.

+ Rdng tai duiy hee dung van chuyén cic chi Gt nho bang chal 1ong hoae doi khi bang
mot dung dich vi du nhu khi gia cong dign héa,

- Cor cd vdn chiyén rung duge diing chit y&u dé van chuyén cde chi tiét ¢ nho, v
nguyén tac hoat dong li 1ao cho madng dao déng theo chu ki, Mdi chu ky dao dong phoi houww
chi tidt lai duge dich chuyén di mét doan ngan.

- Mdng tricen - manyg nghiéne duoe dung rong 1ai dé van chuyén sin pham tir vi trf liun
viée nity dén cie vi i khide khi gia cong, lap rip. déng géi bao bi.trén ciac diy chuydn we
dong. Hinh dang ca ming phit hap vdi hinb dang cha san phdm cén van chuydn,

KoY nhou R nhau
% A/A’br'} nhou_,~" - khit nhau

~
@Riﬁ nhau

(2 IZIT T
]
i, zoeredt

Khit nhay

Hinfo 3.3, Plugemyg phap xép pliod trong thing Hinht 5.6. Da wd cdp phoi
1.3 Mdang: 2. Ceorcarr ndng: 4. Cer Cane tacl;
S Phoic 6. Corcdin triyen phoi ;7. Thang,
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b, Cde phuin it tie déng

Céc phan ur tu dong bao gOm cam phan phdi, truc phan phdi, tay mdy, ngub'l mdy, cif,
méu chép hinh ... d€ tao cdc chuyén dOng chinh x4c, thay déi chidu, huéng chuyén dong cho
ban duo, k&t thdc hanh trinh, dimg mdy, tréf vé vi tri xudt phit ..

- Coredn cdp phoi lice dhing cung cfip phoi lidu tr dong cho cic mdy, thiét bi lam viéce.

- Thiet bi ddo phdi d¢ thie hien nhitng nguyén cong phu cho chi t€t, dung cu ... gém
chit licu, dua phoi vao mdy, van chuyén, dinh huéng, xoay, 1at, ddo hudng, phan dong, hop
dong, kep chat, né 1ong, dinh vi ...

+ Thiét bi ddo phoimét nguyén cong dé thyuc hién mot vai nguyén coéng phu cho chi
1iét, dung cu ... nhu kep, quay, van chuyén, dinh vi ... thudng ding trong sin xudt hang loat
tém v hang khoi.

+ Thiét bi ddo phéi nhiéu nguyén ¢éng ding thue hién phiéu nguyén cong phu cho san
xudlL loat nho hay trung binh.

- D& gd odp - dF phoi ding trong qud trinh ty dong héa vide cap - gd phoi vao viing
llun vide cua mdy va thao chi tiét di gia cong xong du‘a vio co cau vin chuyén. Trong céc dé

g cip phéi, chi gt du rit ndm rong thimg duge sip x€p theo phirong phép mang trit mot
h ng, nhiéu h‘mg hay x& dong trong thiing. Khi d6 phoi c6 (hé durge x&p thanh hhng frong
niing nam o nhae hay khit nhau hoac thanh nhiéu hang chdng 1én uhau, ciing ¢6 thé dé
theo dong. Hinh 5.5 gidi thicu vai phuong phip )u.'p phéi trong thing.

Ifinh 5.6 giGi thi¢u dang do gn ciip phot kiéu méng trif. Phoi 5 trong mang 1 duge xép
thinh hang ( hinh 5.6a), dich chuyén din ra khoi mang 3 d€ co cfiu tdch phoi licu 4 nhan va
chuvén 13 dé gia. Midng 1 duoc ché tao theo hinh chit chi dé tang thé tich clia d6 gé. Trén dé
ca ciap phoi Kicu xép chong, phoi trong thing dige x€p thiinh nhidu hang chéng [8n nhau
nhu hinh 5.0b. Phoi 1ir ming 3 duge chuyén téd do gi 0 gia cong bing co cfiu tich phoi lidu
4. lien dé ga ciip phoi hinh 5.6¢. phoi rong thimg 7 x€p thea dong ( ndm 16n x6n khong
theo tf Wy, qui fudt ndo ). Loai niy ¢d co ciu diy phéi 2 vit b phan truyén phoi 6. Co cau
iy phoi thye hign chuyén dong tinh Gén [en xudng, di lai. Khi ¢ vi tif thip nhat, co cfu 2
nang mot s6 chi tict v diy 1en 16i bo phan 6 d€ dinh hudng v truyén chi tiét (6i méng 3 dé
cor citu iép T [ay timg chi gt mét v dua dén dé gid d¢ gia cong. BO phan cat litu 4 diing
dC tich timg chi LS dua 1di co cau 1iép lidu. Thimg dung loai nay thudmg ding dung nhing
chi tigt cong loai ¢d kich thude oho.

- Mdnyg dic e T loai d6 gd ding dé tao mot lugmg dy trit cia phoi di duoc dinh huémg.
Ming duy trit cling dong thai déng vai trd co cfiu van chuyén.

- Dd chiia i mot bo phan wong d6 gd cip phoi dat gita d6 g4 va mdy dé dam bio cung
cip phéi licn tue.

- B phan tiop licu Ky e cu dimg dé dich chuyén phoi tit méng hay kho chifa & vi tri
di dinh hudmg 161 vitng gia cong hoac 16i he th8ng van chuyén cia mdy.

- Mdng 1 co civ ddn dé dua phoi da duge dinh buémg 161 bd phan cip phoi duéi tic
dung ciia trong Juomg ban thidn hoac bing phuomg phdp cudmg buc.

- M nghisng 1 mét loai mdng trugt theo dé phéi hay chi i€t twe trugt duéi tac dung
vl trong lugmg bian thian. )

- Rdnh trieer 13 mdt loai mdang mi khi phoi hay chi ti€t chuyén déng theo dé thi s&
trued theo b mat cia midng.

“Bg edt lien cua dd ga dimg dé tich mot hoac mét s& phoi réi dua 161 viing gia cong.

- Bo phan dénig cua dd gd dung d€ chia mot ddng phoi thinh nhidu ddng phoi hoac
nhip nhi¢u dong phoi vé mot dong.

~ Cor e dinh by cna dé gi dimg < tao cho ph6i ¢6 mot vi i xac dinh trong
khong gian phu thude vio vi trf ba ddu.
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- Cde thiél bi tao e, nst gheép, diéu khién nhu dong co bude, bo khuéch dai, may phat,
xilanh thiy luc khi nén, li hop dien i, thiét bi do kiém, so sanh, ghi nhd v.v..

5.1.4. Robot cong nghiép ( ngueoi mdy cong nghiép-Industrial Robot vigt tat A IR )

Ngudi may ( 16bot ) duge coi la nhimg mdy méc tu dong diing trong qud trinh san xuit,
c6 khad nang (o duy va hoat dong nhu con ngudi. trude hét 1A ching thay the con ngudi Lun
nhitng cong vice nang nhoc trong moi tnmg doo hai, nham di chuyén cic d6i tong sin
xult hoac thict bi cong nghé.

Ngudi may 1a sdo phidim cao cap chanén ky thuft the gidi trong the ky hai muai trén ca
s0 két hop nhiing thinh tgu vé ky thuat didu khién bing s6 NC { Numerical Control ), k¥
thuat didu chinh vé cap ( Servomechanism ), k§ thuat dign todn ( Compulation ) vi k¥ thual
vi dién tir { Microelectronic ), dac bigt 1a ky thudit vi xit Iy { Microprocessor ) vii hie dicu
khién - 1ap trinh jinh hoat PLC ( Programabic Logic Controller ).

Ngweri mdy cong nghidp ( IR ), duoc dice v b trimg din Gén vio nam 19601, P14
Robol UNIMAT USA. Cho dén nay, tén e gidi di ¢d khodng 200 cong iy chd o v
khodang 300 miu IR khic nhau. Tinh d¢n niun 1990 trén the gidi i ¢d khodang chimg
300,000 IR duge sit dung, md nhiéu nhat 13 & Nhae, Tioa k3 v, Gid i eta mon 112 Juén
may 13 50,004 + 250.000 USD. .

IR v céng nghé cao cdp ¢ High Tech ) 12 nhimg kKhadi nicm el nén sén xoit bicn di,
Hicu qua kinh & do vi¢e sir dung ngidi mdy cong nghicp mang Tai di diege K dinlboos iy
nude cong nghiép phat trién, mi tai dé gid i src [no done Kha cao, v duonam 1m0 cli phi
san xudt tinh cho mot gidr lao dong khi dimg they 20 1SD wiv udu dung TR chi 1y a0,

a. Phan loai nguén mdy céng nghicp

Ngudi may cong nghiép I mot thiét bi tur dong linh hoat. thay the 1img phiin hoae toim
bo hoat doéng co bap vi hoat dong tri (ud it con ngudd vat nhicu kb nang thich nehi kbiic
nhau. H6 1 phuemg tien hi¢u nghi¢m nham tang nang suit Lo dong. che pletp thie hicu g
dong héa toan bd qua trinh san xuil. Uu didm co ban e 1R kha nang dici chinly Lai it
nhanh, dac biét trong nhitng didu kien thudmg xuyén thay dai doi trome <in sodd v da rong
t6 hop cdc may c6 he diéu khicn theo chuong trinh so.

Ngudi may cong nghiép cing véi tay miy, xét v& mat ky thuat co khi vis Ky thudt didu
khi¢n dién tr, B mot su 16 hop kha nang hoat dong linh hoat cna cic co can dido khici i xa
{ Teleoperator ) véi he théng didu Micn theo chuome trinhe so oo khi nang Lap irind Hinh hoal
PLC (Programable Togic Controller ) viv hoat dong bé teg hitu hidn cii ode dine dopluie b
e tmg dung phitn i nhoy ¢ Sensor ).

Newon miy ( Robot ) v nguai mdy coog nghicp ¢ Industrial Robat ) ¢ Ké can nedy
cimg hodn thién, tinh xio vii khéo o wlwr thinh ter mide vé e fuc nhin tio ¢ Aatificial
Intelligence ), hé chuyén gia ( Expert System )

Ngudi may cong nghiép ¢é khi nang chiromg tiinh haa linh hoat tén nhicu trye chuydn
dong. bitu thi cho s6 bac twdo cia chiing.

Nguti miy cong nghiép duge trang by nhl"mg bitn tay mady hoac co cin ¢hip himh d¢
thire hién nhitng cong vige nhat dinh lmng cie qud tinh cong nghd ( ;_.l.l cong, lap riip, cung
ing phoi liéu, cung tng dung ...} v cie thao Lic phit Tp nhue cim nam, van chuydén vi
triwo «d6i phoi hoac hoae dung Ll‘i vl cie thict bi ¢ tiun cong nghd y wong divy chuvdén cony
nehe gia cong hoae Eip rip linlchoat v nrdong.

Neudi miiy cong nghicp phai dirge Jien ket chint ¢he v cie trang thict bi, dung cu cong
nehe nr dong khidc trong mot hé thong tr dong - tich hopy hda Nehia B ki e $ap phoemg
an s dung nguot may cong nghicp hhong deece coi nd Be o deme v e trde g Lip, n
phid coi nd 13 mat phio tr rong cau e 1ng the e maos he twne i domg = Jinh hoat co s
dung no. cho phép toim bo hé thang thich ‘g nlhimb v dom g khi doi nxmg pia cong
s Tap vip thay dai.
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K&t cliu cta ngudi mdy cong nghidp
phiai ddm bio ¢d thit phdp cdm nam,
chuydn gino, chuyén déoi khéo 1o - linh
hoat vinton vu,

Ngudri mdy cong nghi¢p duoce phan lozi
1heo nhimg co sd k¥ thudt khie nhau.

- Theo két cdn cong nhé

+ W ndng - viin chuyen duge dimg cho
ur dony hoa cic nguyén cong cip, ga -
thiao chi tet, kidm e viée dinh vi chi Gét
uen v, kidm tra chi Gt di gia cong,
thay viv gi daw, xép chi 6iét, phue va vim
choven san pham & cic kho e dong héa,
vin chuvén chi et i mdy nity sang miy
khic, vin chuvén trong phin xuimg, van
chuven cung cap chio bang i, dica khién
ITHES

Hinh 5.7, Xdc dind vi tri va dinh Iucimy
cita mdt rébét 6 truce
+ IR sidn xudl tham gia ye ticp vao ’ ’
guy trinh cong nghe nhu him, cat, som, ma
trng, pla, nhict Tuyén, kiém . Lip l'a'q;
Fun sach, khe daw, bido qudn, dong géi ...

- heo s bde we dotrong trwime ot LR ot rrr
die IYPa !
' o gl e . L il | l
Xudl phacir hai hinh thae chuyén dong | T J z
co ban trong khong gian ba chidu X, ¥, 7 kT _ 1~ | .

(hinh 5.7): [;—"—‘_,;)77_,_:___ el
T

+ Chuygn dong thang tinh tidn theo Giv
wue X . ¥ . Z  duge ky hicu la ¥
(I'ranslation ).

+ Chuyén «dong
quay quanh. cic truc X R ( a—
Y. 7 duae ky higu 1y ™ IT F

|
|

Hinh 3.8 Robot veri 3 true tinde tién (117

£ (Rotation), mit cic
IR ~¢ hoat dong tay
theo 16 hyp i
chuydn ong 7 va K
co ban, trong (rudmg
hop hoat déng tuomg
tng vdi cic hinh khoi
khong  gian  khic
nthau.

TTT ( hinh 5.8 ) Hind 3.9 Rabor v dony hov RET
iy vai tredmg hoat

Trieamyg cong tic

't:/z;

dong 1a khoi 1ap phiromg hoac hinh chir nhat ( Cartesion ).
RIT ( hinh 5.9 ) img véh teimg hoat dong [ khai vien try ( Cylindrical ).
KRT (hinh 5.10) tng véi trudmyg hoat dong 13 khéi ¢iu ¢6 hai ddy phang ( Spherical ).
REK (hinh 5. 11) dng vai oudmg hoat dong 13 khoi ¢io trom déu ( Revolute ).

140



-
|
! RRR .
N e e =) /"‘—— AN
Tricémy .,
cong ki
— /

AR PN
[ ! iy
gz:.gp:‘:’

Friceneg T’]’((‘)'Hx {'(3"# It.in"

cong lae

Hinht 510, Rabdt vesi diong hoo RRT Hinh 8.11. RGbot veii dong hoe RRR

Nhut vity, s6 hic ur do chuyén dong ding vdi cdc khdp quay ( cdc true quay K ) va céc
dumg truot thing ( cdc e tinh tién 7). Téng 8 cdc truc chuyén dong theo hé toa do
Pcaic (Decarde ) 0 day 126, gom 3 true T viy 3 true K.

- Theo plugony phdp diéu khicn
+ Bicu khien did¢m ( Point to Point ).
+ Bidu khidn quy dao lien tye (Continuous Path Contro! ).
Fheo b thany ndny beony dang cho IR
+ Picn nang dimg cho IR thong qua cae dong ca dién ot chidu hé 1XC  Dircet Currents
hoie cie dong e bude ¢ Stepping Motor ). HE thong vim hinh IR dong dién nang ¢6 dac
tnh chinh xaic, tin ciy, tuyén tinh, dat cong sudl tong doi tém, dé didu khién, sach, k&t cAu
con, trayén diuy dom gidan,

+ Nang luemyg thuy lue v kKhi nén o6 thé ot cong suit I, tuy vy, hé théng van
b IR ding cie dang nang lioneg ndly b cong kénh vied tinh chit phi tuyén nén khd xa by
khi dicu Khién. 1i¢ khi nén oo ket cdu gon nhe hom he thuy Jue, nhung cd cong sudit vira vil
nhd, kém chinh xie. chi pho hop van cice Toar IR nho gon hoat dong theo chuang trinh di
dinh siun, vai cie thao Gic dom giin nha = nhac 1en - dit xuong = ( Pick and Place ).

Thea he thong truven dinge '

e thong truyén dong cua IR duge phan thinh hai loai 1d trayvén dong trye tiep vi-
tryen Jdong piian tep.

He thong truvén dong trye Hicp ¢ Direct Driver ) v cie co cau chip himh duge noi
eTidp Lre Gep vai nguon dong Tue nen ket cau it gon nhe vi khong 6 nhimg nhuge dicm
cua he truyén dong giin Lep.

e dong co ¢d so vang guay ihich hap vil dicu khicn vo cip tén mn dai rong duoce sie
dung ¢ho hé truvén dong niv. Cic dong co hude cin duge ning cao miie cong sudt O8 dip
g ven cau hoat dong cia cite cor ean chip hamh,

He thong truyén dong gidan 1ip ¢ Tudirect Driver ) €6 sir dung cie KECcan truyén din co
khi thong thutmg nha hinh rang. dai, xich, vit - dai oo bi ( Teadserew/Ballserew ). Nhuge
dicm ca hie nav i ed tinh chat phi taven, oo tinh tré v bi mon gay ra khe b i ang hicu
e ¢ vie tinh phi tuven, co 1on thit vé cong sl viv toe do i vige, B ghim hi¢e suat

cliung.

- Theodeo chinh vde
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Trong hoat dong cua IR ¢6 hai khdi mém duge phan biét, d6 1a do chinh xdc twyet doi
iIAccuracy ) via do chinh xdc lap lai ( Repeatibility ) dé danh gia d6 tin ¢y coa IR trong mot
chu k¥ lam vide dom 1¢ v trong mot qué trinh 1am vig¢e 4u dai. Ngodd ra, ¢om ¢6 do phan
gidi duge ding d¢ dénh gid dg chinh xdc rén mot mién kich thude hay ot pham vi chiie
nang rong hon. '

Hinh 512 Newon mdy eéng nghiép o6 dinh (a) vd ngudi mdy cong nghiép di dong (b

Hinh 5.12a gi6i thitu hinh ddng bén ngoai cila moét foal ngudi may cong nghicp co
dinh, than chéng duge kep vao thiét bi phuc vu, trén lap co ciu dao phoi nam ngang. Loai
nity ¢6 thé tyc hién duge cde chuyén dong dich chuyén theo phuong thang ding cla co ciu
ddo phoi ( truc toa d6 7. ), dich chuyén theo phuong ndm ngang cia co cau dio phoi ( true
toa d6 Y ), chuyén dong quay theo phuong nam ngang clia cd cfu dao phoi { toa d6 S).
chuyén dong quay ciia ¢ cu kep phéi so véi tay mdy ( 10a do E ), kep chat v ndi long co
cliu kep. He didu khién dua vio vi tri. Khi t6c do 13 400 mm/s, lugmg dich chuyén ngang 1ém
nhat cia tay mdy ¥ 500 mm, khi t6¢ d6 13 2500 mmy/s, lugng dich chuyén thang dimg lém
nhdt cia tay may 13 500 mm. Géc¢ quay cia tay mdy 13 180° . Do chinh xic [3 £2 mm.

142



Hinh 5.12b la hinh ddng bén ngoii cua mot loai agudt mdy cong nghiép di dong. Trén
than chéng 1 co ciu dua phoi theo phitong nam ngang. Tiy theo chu ky Jam viéc ma IR ¢é
thé thue hién cde chuyén dong dich chuyén doc toan bo co ciiu theo séng trugt  truc loa 46
X ). dich chuyén co ciu dao phoi theo phuong nam ngang ( truc 10a do Y 3, dich chuydn co
ciu dao phoi theo phuomg thing ditg ( truc 1ga o 7 ), quay co ciu dio phdi theo phaong
naum ngang ( 1oa do S ). chuyén dong quay cia cd kep phiot dai vdi tay theo phuong adm
ngang (toa do B ), kep - ndi long cic co clu kep phoi. Tong sd bie ty do di déng £ 7. Trinh
v lugeg dich ok, 2 do bang didn khidn vie he thang chuyén mach thae hién. VG 16¢ do
cua tay mady 900 mmy/s thi ugng dich chuyén thing ding I6n nhat 13 750 mm, d6 chinh xic
+0.5 mm ; gée quay véi 1oe do 907 / ph thi gée quay 1dn nhil cia co ciu ddo phai 11 2407 ;
vai 16c do cOa tay midy 450 mm/s thi luemg dich chuyén ngang 1ém nhat v 100 mm. Chiéu
dii tay 1100 + 1500 gun, ¢ the nang duge trong huomg 1340 + 60 kg,

b. e didu khién cria ngudi mdv céng nghicp

Phén Iém cée IR 6 céin triic méd phang theo cdc khdp cua hé tay ngudi gém khdp ba
vai. khép cdph tay ( khuyu tay ), khdp 6 lay va ban tay. Pham vi khong gian hoat dong
(truomg hoat dong ) cia mot TR ¢ vira ¢6 thé twrong duong véi khong gian coa mot xudng
san xudt. Trong hugng cia mot vat thé dé nang nhic, van chuyén, xoay, lat ... doi vai IR
thudmg 12 khodng 100 N; cd bidt, ¢ IR cé kha nang Eun viée véi LAi trong 1¢i 3000 N; t6c do
am viée cla IR thudmg 12 cao hon lam béing tay.

i1e didu khién IR gém nhidu b6 phan vi xir 1y ( Microprocessor ) véi 16¢ dé rat cao
(mot phén tridu cia ndt giay), thutmg 14 cic b xir Iy 32 bit, 20 Mhz, k&m theo hi phin
mdém (Software ) phong pht dé didu khién,

Chitc nang cia hé

didu khién IR 13 xit Iy ¥ 8 =i y

vii hang didu khicn, A\'h/ -~ -— F
quan |y chuong trinh, zt — :—:‘7@\
lwu i chuong trinh, o -N/

dién dat chuomg trinh,
tao cic tin hicu chuyén
dong 1héng qua phép
noi suy (Interpolation),
chuyén déi toa do, didu
khién céc truc va truy e
cap dit tiéu vai cde thiét

bi ngoai vt cia IR.

Nguyén 1y dong
hoc ue vidt nhét cua IR
i RRR 1tng v mot
trudmg hoat déng cua
IR Id mot khdi clu )
tron déu (Revolute ) nhu hinh 5.11. Trong khi IR chuyén dong, phéi lién wce tinh todn
chuyén déi cdc tpa do Hécac ciia cdc diém trung gian di duge ndi suy thinh nhimg gia tri
g6 quay cia cdc khdp theo nguyen 1§ dong hoc cha IR, dé 1 phép chuyén déi woa do
"Coordinate Transformation ).

Hinh 512 88 hde tw do - cde khd ndng chuyén dény réhet
M .N- Cdam ndm. nhd busng: XYZ ABCDE- Thao tde ciia cdnli tay
vd ¢d tay {co. dudi, ndng, ha, guay, lde.. ) U N - Tog do md rong

B'm;: phép ndi suy ( Interpolation ), twong tu nhu & may Long cu € NG , cae diém trung
gian nam giifa cdc diéin ca quy dao chuyén dong di lap trinh ciia IR duge lmh 10dn tuy theo
dang n6i suy la ndi suy dudmg thang ( Lincar Interpolation ) hay 1 néi suy ducmg t(ron
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( Circulair Interpolation ), d& 1ap dudmg bidu thi quy dao dich chuyén thich hgp giita dicm
dan va diém cu6i cia hanb trinh chuyén dong.

Ngudi ta phin bict ciic co ¢iu chip hanh nhu sau

- Tay mdy ( Manipulator ).
- Cocu, thict bi nhac - dat  Pick and Place Implement ).
- Ngudn may cong nghigp IR ¢ Industrial Robot ).

Tay mdy { Mwnplator 3 1y co ciu chuyén dong difu khién bang tay ( Manual
Control); thong qua hé thong thity Tye mi cinh tay va cic ngdn tay duge xilanh thuy Tye
cung cap nang lugmg chuyén dong. Thong thudmg, nhitg chuyén dong déu dan vi licn tue
et tay may nlws thao Gie duavio v lay ra cae chi Gt ren gida 10 nong vicbia may, dugc Lip
trinh sdn, nghia I khéng cin ding tay d& didu khién nifa.

O loai tay may dicu khidn 1 xa ( Teleoperator ) thi qud trinh howt dong cia ching duge
eldm st tir xa qua man hinh ( Monitor ),
thuémg sit dung trong madi trudmg ¢é phong xa,
dac hai. & i mucke hav ironge vii tro. y

Y LIy %o/ Yp
% AY
(\ — o+ ol \, X'y
o, ]
— 7/é">\ RSinet
e ) , e
HG XJ'Y) pot—— ]

Ve P TCP

.éﬂ
I

= RCos (e +0¢,)
R(cosec. oS, - Sinec. Sinory )

o z = X.C0Sot; - Y. sine,
y R.5in{o¢ rexy )
R(sr‘mx.simxz + CIEX.CIS X 5 )
X

Y.sinx, + X.ceso,

_G(
] n

1]

a) b)

Honde 3040 Xde dindr toa do e Ry 1R
o0 (e qrieey i dindhove 0 XO¥ 7 var chaan dune i O
FICE - Ba Ky cdnd tay va et b Clieven dei toa do ki qgray ciia Khap IR

Tay may cue nho ¢ Micromaipulator 3 ¢o the hoat dong it chinh xic. dioe sie dung
A ahnre hign cong vide g cong ien doi teme nho bé, duoe giidm <t qua kKinh hicn vi ca do
pltong dan phir hop.

Cucim chap hanh howt dong theo chuang trinh cting ( co caw nhac - dat, Pick and Place
Implement ). e sar dung 8 thire hicn ciac himh tfieh chuvén dong déa dan nhu cip phoi
vao niy o B rap sin phinn hitng foal.

Ngudi may cong nghiep v ciae thict bi i dong oo nhicu tre chuvén déng, vin nang.

Cic chuven dong can IR duoe Lip rnh iy thee ticn inh v goy dao chuyeén dong oo
the dhioe didu khien bang cic phan ur nhav ¢ Sensor ),

e dap chdone trinds o e ey conye neliiep

Ban chat ciac Lap chiaemg trinh cho IR B Bp chemg trinh CNC déE didu khidn BR howt
dong theo nloem va cuic nd, Khi Yap chuaomg trinh CNC cho IR phii xie dinh cic diém dinh
sie Position Puints sy ashily hicong Jdung cu o nhue dink Jugme mo han cat ki ban theo qui
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dao cong phiie tap ), mivhu nhur khong thé xdc dinh ngay tir bin v¢ chi tict, €6 the 1p i,
theo cich day TR hoac iheo cdch “bat clisie dé cho IR Fam theo.
- Lap trindi theo cdeh day 1R ¢ Teadlvin Programing ).

IR duge ngudn 1ap tinh ( van hinh ) day chuyén dong tdi cic vi tri lam viée vi thye
hicn qua trinh gia cong, hé dicu khicn CNC ciia TR s ghi nhin todn b cic chuyén dong &8
saw 46 chi dao IR hoat dong bang cich dimg ing dicu khién ¢ day TR clinyeén dong.

- Lap trink theo cacl IR badr chuere 7 ¢ Play - Boack - Pragraming )

Dol vdi co chu chip himh dom gian, nha IR ding clio cong vice in vo xe hai, chuyén
dong cin thict duge xide dinh e tich bang 1 1y { Manoal ) hang cacl siu : ngiea vin hinh
dimg tay minh cdm ray IR v Lp cho na Im\l n dong theo guy dao v g xac :!mh he
didu khién cita 1R s& nhd trong plum vi 200007 < cae pid ot diph vi et cide ge dicu khidn
cia TR. Khi tr hoat dong, IR <& Lip Tai chiviemg 1einh mis he dién khicn ONC ewa nd J7 nhed
Ao nghia 1 TR s€ Mt chudde comg vice miv ned dd ducte day.

gy trind ngods mey ( OFfF - Line - Programing )

Lap chuomg trinh CNC cho TR dire Hge hicn & van phong sheo cée #r fenh cla mot
ngon ngd 14p winh ricag, tén co s cic chi din chuyén dong va chi dan diéu khién, Cic
chuyén dong ciia TR ducie mo phong teén mim hinh ca mdy vi tinh vi (he hién bang 6 hoa
( Graphic ). .

Vi cie chi ddar chuvén dong, Gén hanh lap trinh dang chuyén dong giiia hai diém lap
trinh tén ca s quy dao, 16c d¢ chuyén dong, gin (6c, givm toc, hicu chinh diém chuin
(eficm khong ), hicu chinh chiéu dii v biin kinh dung cu.

Lap trinh cho IR khdc véi Lip trinh ONC thong ithidmg & chd 13 1ap tinh 1R khong ¢6
cot mi 1énh ( Command Code ) vi et trde 1enh Géu clrin, vio khdu lap inh 1R cha yéu
theo modun day ( Teach in Modun ), nghia 1 dicu khién IR thong qua cdc phim chiic nang,
khong bit buge phii ¢6 it thang nhiit. Nhu vay, clarong trinh IR trong thue Lﬁﬂb nghiép
ducic theé hién rat khdc nhan tiy theo e didu khicn et IR do ede hing che tao sir dung.

5.5 Sodo hé thing diéu khisn ( inh 515
£ X ly so'licn ngedi miey

Tir bt v& ch€ tuo chi G¢t van cde yeu e k¥ thudt, vi du cho twén hinh 5.17a, ¢6 cic
Kichthude ay, s v by by hy oo ea oo dy dod, L lap ban v& cong nghe ( hinh 5.17b)
gom nhimg s6 licu vé cong nphé ., . SV Y L Y VeV g Tz Cle gid i v,z ndty
duge mda  héa thinh cic dir licu va
duge ghi lai vio cic loai bang dyc
l(’),. hang tir { cassctie), dia ¢ dia el (1) 2) (3)
mém, CI-ROM ... ) hoac bo nhé i G
clra mdy tinh, mdy tinh trung tam
(DINCY, cum may vi tinh (CNC)

| 1 0]
I Xae Iy s lidn bn trong h. () | l 2 3
4

Cic dit licu uén duge doc va

chuyén déi sang tin hicu, ghi vio ba ! (4
nha roi bien doi dé dida khidn co ciu !
chip himh, thue hign cic hirwe gia Hink 515 S o kDot hé thone dién khién

cong cu the.
5.1.6. Phan loai heé thong diéu khién
a e thonyg dicw khion fer (inh 5.152)

Tinhicu vao F¢ Input ) ¢ hé phan dur(mg trinh | truyén 16 hé truyén dong qua bo didu
khi¢n 2 dén co cau chap himh 3, o 1in hi¢u diu ra O ¢ Ouput) dé ban méythyc hién.



b, ¢ thang dier khien kin ( linh 5.15b ) ¢6 thém b phan lign hé ngugc 4 dé so sanh
* pid tri tin hiéu yu ciu viutin hicu ra O dé thue hign.
(1) - Bo phdn chicomyg trink ( Program j gém ¢

- Cac dit licu ( thong tin ) duoc 1ap trinh. mé hod, ghi lai hinh dang kich thu6e, didu
kién k¥ thuat...

- Co ciu dich chuyén chuong trinh,

DIt liéu
y A
0 lidu Dir lidu Dit ligu
hawh trinh cong nghe phu
e
T Chuong
Xu !y:() i,,""“ | Dirlieu trinh
ngoil may hinh hoc M3 héa

Bang didu khién
Min hinh
Ban phim
Xuly solicu
trang may Tin hicu Tin hicu
viol p----- T- ————— vio T
; My tinh
BO nha [+ c4 nhan
(CPU)

I "f """"""" H

.—--—-—'=—)| So sanh i( i

L

Tin hig¢u ra Tin hi¢ura

O [ o O

| Capteur I
May
Ban miy

X

Hinh 516 S di hé thang didi khién



3

R

\

| I A
L
0
y 4
CJ_
.
| x
—
-
X4
— — — .*_.’

Hinh 5.17h. Ban vé cong nghé
- Co ¢du doc, truyén tin hieu vio co cu khuéch dai, bién thinh céc ienh diéu khién.
€2} - B6 phdn diéw khién { Controfer ) :nhin tin higu, gidi mi ( ngireoc i véi mi hod ), xir

I, phan phdi, ghi lai, dicu khidn co cie chap hanh ( ban mdy, ban dao..)
13) - Co cidie colwip hanh ( dot twomy dide khién - Object ) gom 2 mdy, cdc bo phan thie

hi¢n nhi¢m vij cOa chuong tinh nhu quay truc chinhy, thay dao, déi (8¢ do, déng mé kep...
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14) - Bo phdn lien hé nprioc | phan hii - Feedback ¢ theo déi, kiém ira, so sdoh, didu
chinh .., d¢ diéu khign qua trinh Jam vige.

5.1.7. Phiwong phdp diéu khién ( cdc dang diéu khién )

a. Pici klién dicm  vi tri )

Hicu khién theo didm duge img dung khi gia céng theo cdc toa d6 xde dinh dom giin
Dung cu thue hién hinh rinh chay dao nhanh dén didin da 1ap trinh, Khi da dinh vi chinh
xde qua trinh gia cong mai duge thue hién.

Gid str ciin gia cong hai 16 ¢é 1oa 4o L
Aty oy B,y ) nhu tién binh
5.8, can diéu khicn chinh xac vi tri X

twomg ddi gida dung cu v phoi theo 0 - — ‘ >
timg cap wa do cho trude, Ta cin ¢d . ’ A
hai qua tinh didu khién vi v Trong f
emg hop hé thong ki, dé I had A J
‘mach didu khidn doc lip vai nhau. v
Chuyén dong 1t didm ndy sang diém A
khic ¢6 thé thue hign chuyén dong theo B(x.,y.)
truc x, r6i theo true y hay nguge lai A
hoac dong thin chuyén dong theo ci Y2 A T ""‘
han true v vi v, theo mdt quy dao bit : !
ky.
Trong qua trinh chuyén dong dinh Yi - e e P A
vi, dao cat khiong lam vige ( thot gian 0 | A1) _ L
dinh vi 1d thos gian pho ). Sau khi dd X, .

dinh vi chinh xidc theo trye Ov vi (|
dao <& bat didu Tam viée theo trie (02 Iinh 518 Dién klién diém
fuoi I true chay dan ). Chidu s ciin
10 duge xde dinh bai cong tic hinh trinh,
Vidu chuyén dong tir A dén B ¢6 1h¢ thue hién bang ba phuong phép :
STUA (g yortnhtiendén A' (o vy ) roi dén B (v ys ),
STTEA (Y dER AT (o ) e dSn By v ).
ST Ay, v, ) chuyén thang dén B (1, y:) iz ;
theo doan Af mikhong cin qua A” hay A”
Picu khicn didm duge dmg dung trong
c;ic. mdy gia cong 16 : ph:}y, kh(_')un, khoét, doa }
phd bien L doa 1oa dd dicu khicen theo chuong
trinh. hoac ciac mdy dot 15, tin dinh, hin
diém ...
b Dicu khicn dicerng ( clucky )

‘Thic chat cia dicu khidn dudmg i didu
khi¢n di¢m lien tue ¢ tap hop cde diém lién we
tao thinh mot dudmg ). Hicu kKhico duimg tao
racic quy dao song song vdai cic e cua
mity. frong qua rinh gia cong dao lien ue cal
sol 1o nen e nal gincong.,

Vi nbur tanh 5.19a khe phay theo cag
doan thang hien tae bang dao phay ngdn vi
Innh <190 Erien trie hie.

Hinh 519 Dién khiow diimy
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Trén mat phang vy, dung cu thye hién licn hop chuydn déng qua cic dicm A 5. C.,.
I dicu khién phéi hay dung cu ¢t theo nhimg doan thang k& GEp nhau o sin phiam.
Phuo‘ng phidp |1.1y ‘thutmg ding cho mdy ticn révonve, chép hinh, phe s blo, tién, mii ( bic,
vai ... ), mdy kiém tra kich thudc chiéu dai ..
e, Didu khisn theo ducmg vicn ( didu khidn phi tiyén )

Pidu khién theo dudmg vidn ding didu khién chuycn dong trong mat phang hay khong
gian pluic tap, dong thé theo nhidu true 10a 4o ¢ diemg thang |, dudmg gap khiie dutmy cong
bat ky, mat khong gian plufc tap ) nham gia cong chi tiét theo mot g dao bat ki, ¢6 quan
hé hiun s6 hay khong.

Pé gia cong chinh xdc ta phin dudmg cong thinh nhitng doan thing ( chia cang nho
cing chinh xac ). BO noi suy cin thict dim bio sy déu dan, ehinh xde cun duimg cong - vi
du, cym vi xar 1y { MP - Microprocessor ). TTinh 5.200 gidi (hidu cich phin cia dudmg cong
dé thue hién didu khién phi tuy@n gom © dang noi sy viti rde A ( cach phan chia didmg
cong ), didm diun va diém cuig el duomg cong { vi du A vl ), hiin kinh cong K, van cic
diém ndi suy z,. z,...z,. Hinh 5.20b gidi thi¢u plusong phip phay rinh bang dao phay ngén.

FAR 3 '

Hinh 320 Dicw khién phi tivén

d. Cdc dung dién khién phi tevén

- Diéu kiién 2D 1a dang didu khién phi tuyén mat phang theo hai chidu cho phép thuc
hién mot dudmg vién ndo d6 cha dung cu ciit trong mot mat phing gia cong ( vi du x0y ) con
trye tht ba ( Oz ) duge didu khién doc lap voi hai truc kia. Didu khién 2D dimg gia cong cdc
loai ranh phang, rinh thang, rinh coug ... rong mat phang.

- Dicn khién 3D 1A didu khicn phi tuyén rong khong gian ba chiéu. Khi gia cong, cdc
true cua midy thye hién chuyén dong dong thon. Ching duege dp dung 08 phay rianh cong
phang. mat cong khong gian. Vi du, gia cong canh quat. phay hoac mai bicn dang cam...

- Didu khién 41 va 5D

Ngodi viéc tinh icn theo cdv trae v,y L 2 cdn cie truc quay ciing duge dido khién dé
thye hién qud trinh gia cong, Cic dang didu khicn niy (ding gia cofig cic chi G61 ¢é hd mat
phtic tap nhu cic Loz Khuon ren dap. Khion dvic ap Lre, cand tabin, chiin vit thu thiy...

Hinh 5.2 ;‘_]Ul thicu s dd Khai v& nguyen Iy cun he thone dicu Khicn phi tuyén phang
{ 2D ) vdi b noi suy trong { MP ) dat trong he dicu kKIndn nviy, con hd ndi say neodi Bomot
ity tinh xir 1y 50 licu bén ngodi.
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Hindt 521 Ser dis khot hé thonyg dién khién phi tuyén phdng ( 2D ) véi bo néi suy trong
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flink 5.22. Mav didw khien theo chueerng trinh ( CNM ) véi & tich livy dung cu ( dao }.
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5.2. MAY PIEU KHIEN THEO CHUONG TRINH

5.2.1. Khdi niém

Bidu khién theo chuong trinh 12 ndi dung co bin ciia ky thuét ty dong héa bao gbm
viée didu khién may cong cu nhu : Khéi dong, chuyén d6ng, gia cong; két thiic chuyén dong;
dinh vi, ga dat, kep chat, mé kep: tu déng chon ch& do cit, bién d6i 16c d6 cat, Iugng chay
dao, 56 vong quay, dao chiéu; thay déi dung ¢y, do ludng, kiém tra; xix Iy s6 lidu, diu khién
theo qui dao ...

Pidu khién thco chuwong trinh s6 ¢ NC - Numerical Control, CNC - Computer
Numerical Control ) 1a tu dong didu khién mdy trén cd 56 cdc di licu thong tin & dang ma -
hao gém cdc ky tu ( chit, s6, k¥ tr dac biét } tao thinh mat chuong trinh lam viéc.

May didu khién theo chuong trinh s6 ( goi tat 13 NCM ) 1a nhilng médy c6ng cu 1am viéc
v6i he lénh déng / ngat vi hé 1enh dudmg dich chuyén trén co sd cung clp cho né céc dit liéu
thong tin vi cong nghé gia cong ciu got.

Bidu khién CNC 1 phuong phép tu dong hod qud trinh cong nghé, cho phép can thigp
tire ieép vaio cide qud trinh xir 1y thong tin vi hoat dong san xuit, dam bao tinh linh dong,
nang suat cao, chat lugng 1ot, gid thanh ha ...

Qua trinh diéu khién tu déng géin - cip dung cu, thay déi dung cu, qua trinh cdp phoi,
chuyén phoi, boi trom. lam ngudi, [un sach...

Hinh 5.23 piéi thicu hinh ding bén ngodi cia mot may phay ditng diéu khién theo
chuomyg trinh 6. Hinlr 5.24 14 hinh ddng bén ngodi cla vii loai trung thm gia cong diéu
khién theo chuong trinh s6.

Hind 523 My phay ding diéu khién theo clutong trinh si
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5.2.2. Chuyén dong co bdn

Chuyén dong co bin gébm chuyén déng tao hinh, chuyén dong cat, chuyén dong chay
dao. Chiing dugc thuc hién boi nhimg dong co riéng va duge diéu khién hoat dong doc 1ap.

- Chuyén dong tao hinh tao hinh dain; béd mat chi tét.

- Chuyén dong chinh hay chuyén dong cat nham dam bao 16c do cit hay (6c do dich
chuyén tuong déi gitta dao va phoi theo mot cluiong trinh xdc dinh.

- Chuyén déng tao ra t6c dé cat truc GEp ninr dao quay, chi 1181 guay ...

- Chuyén dong chay dao c6 16¢ dé nhd hon nhimg theo hudng khic véi t6c dé cat.

- Chuyén dong tiong doi dong thin cila 6 cat va tée do chay dao duge 18 hop lai.

- Giir ¢6 dinh nhu cic phuong dn trén, nlumg cédc chuyén dong duge tuyén cho chi tiét
gia cong. Nhu vay cong sufit miy dam bio nang lueme 1ao hinh thay déi trong mét pham vi
rong Ut vai W dén hing tram kW.

- Chuyén dong chay dao nhim dam bdo yui tinh cat licn we, nghia {3 thue  hi¢n
chuyén dong tuong doi theo . ac qu¥ dao giita dung cu cit va phai. Nhimg qui dao niy phu
thuge vao bién dang dudmg cit vt ¢ic yéu cdu ciia chi 1ict gia cong. Cong swilt coa chuyén
dong chay dao thay d6i frong pham vi vii kW, trir kld ¢an gia cong ¢hi (¢t 1ém.

Hinlt 5.24. Trung téon gia eone dién khién theo chiong trinf 56

5.2.3. Qud trinh cdp dung é(: it

Cédc h¢ thong NCM ngay cing duge trang bi nhimg hé théng cip dung cu cat hoan
chinh hon, trong d6 cde qui trinh cung ¢dp dao, chuyén d6i dung cu cat déu duge thue hién
e dong theo chuong trinh. Trong mdy, ¢ dao chifa hing tram loai dung cu, ty theo quy trinh
cong nghe, cdc dung cu 14n Jugt tr dong thay déi nhan lap vio 6, ¢ ticn himh gia cong tir tho
ddn tinh cho dén khi hoin thanh ciac nguydn cong, Mot 16 hap cac nhém dao, fua chon theo
nhiem vu ctia qui trinh cong nghé xic dinh, duge x&p vio 8 dao, chiing duge chuyén e iép
cho co ciu kep dao trén dau tiue chinh hoac thong qua hé théng tay miy déi dao, dim bao
ldy dao vira cat xong tir truc chinh trd lai 6 tich liy dao vii thay mét dao indgi v 6 dao vio
true chinh.



Hinh 5.22 gidi thieu hinh ding chung cla m& may NCM va 8 tich liiy dung cu (dao).
O tich liy dung cu ¢6 loai dang dia, hoac tang quay, ¢6 thé dang xich.

Chung ¢6 mot dung lugng 6 dinh , nhumng ban than dia, tang quay hoac xich ciing ¢6
th¢ thay dei theo mot chuong tinh iz dong. Loai xich cé thé thay d8i s6 lugng dao cinia
rong 6. Trong cic may hién dai, giai phdp méi nhat duge ap dung c6 thé chi thay déi manh
dao chap & phin diau dung cu cat. Nhitng méanh ndy duge gai vio cdc hdc chia trén tang
quaty, dat cao hon xich dich chuyén than dao. Nhd cic co cfu kep duo nhanh cé thé gidi
quyét duge viée thay déi manh dao rén phin diu dao.

Trong nhidu tnrmg
hup ¢é thé ding & tich
lity dung cu doce lap vadn
maiy Vi nol ghép dong
dung cu vao mday  nho
mot  robOl trung gian.
Ban than & dung cu 6
the thay déi ur dong. Toc
Ao doi dao hoae (61 & 1a
dac tinh k¥ thiit quon
(rong cua NOCM.

Hinh 5.26 gidi thi¢u
s o mdt qui trinh thay
dao phay ngén bang dao
phay mat diu gdm cic
bude sau

1 O dao quay dua
dao phi hop dén vi i,
tay iy dua chiing i ra
khoi & dao va tinh tién vé
phia truc chinh,

2 Lap dao cii vao 6
dao viy lap dao phay ngdn
vao truce chinh.

43 MO kep lay may.

1 Tay mdy lai ra xa
truc chinh [ mdy bart diu
lam vice.

5 S kI ket alnie
nguycn cong, may dimg
lai, § dao vit tay mdy tinh
tien vé truce chinh.

6 Tay may kep dao.

7 O dao va tay may
di ra dé thio dao khoi
truc chinh va é dao.

8 Tay mdy quay di
180" d¢ d6i dung cu.

Hinh 527 gidi thicu
mot so logi 6 tich liy
dung cu.

Ilinh 5.26. 8o dé qud trink doi dung cu
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oy Pia tang quay ' o) Tang vav & manh duo

G
by Tang xich . d) O mdnh duo { rdnh

Hinh5 27 O tich dung cu
A, Dung cu cdt ; B. Dia ( tang ) kep dung cu cdt ; C. Ranh kep dung cu cdt
D). Phan tit kep mdnh dao ; F. Mdnh dao ; F. Rdnh chura (5. Phdn tf dung cu cdt.

]

-—

8 p A E

R by

{. ,—r

~ 3

a. Bdng rai b. Bdng tai con tdn

Hinh5.28. O tich dung cu
A. Chi viét cap vao ; B. Tay may [ E. Chi tiét di ra ; M. Mdy ; P. Dao | R. Robét

5.2.4. Qud trinh cdp phoi
a. Nhém mdy o6 chi tiét quay
Hinh 5.28 gidi thiéu mot hé théng cip phdi don gian cho nhém may ¢6 chi tiél quay.
[Tinh 5.28a 14 he thong cdp phoi bang bang tai, hinh 5.28b 12 h¢ thong tii con lan.

Vigc thao ¢hi tiét sau gia cOng va ga mot phodi méi vio dé gia cﬁng thue hién boi 16bot
R gin lién vé1 miy M hoac tay mdy T.

Chi tiét gia cOng xong ciing nhu phoi duge dat trén nhimg gid d3 di dong, trén bang tai,
midng din, phdu ... dam béo su dich chuyén ciia chiing theo nguyén téc trong luc.
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b NhGm may oo dao quay
Phoi duge gé o6 dinh trén cdc ban gd chudn goi [ palnm. ( hinh 5.29). Ching duge dat
Ién bang tai viudi dong dé chuyén giao we dong cho ban mdy. Viée chuyén giao gilia bang tai
v ban mdy nay ciing duoc thuc hi¢n bang robot. Hinh 5.29a gi6i thieu mot hé théng chuyén
giao cia ban ga quay chudn, hinh 5.25b 13 heé th6ng bang tai hoac xe din huéng va déi
palette, hinh 5.25¢ 13 hé théng chuyén giao cho cc trung tim gia cong.

20

o= S atemranT A

¢
o) Chiyen giao b) Chuyén giao bdng hding ) Chuyén giao cho trung idm
hany han quay iddi froode ve dan hiegng gl céng

B. True chinhy €. Bdng tai; T. P61 ban gd ( Pallett )

Flindhi 5.29. 16 théng chuvén giao ban gd chudn ( Pallete )

5.2.5. Qud trinh bai troa, lam ngudi, lam sach
Vice cung ¢dp dung dich tron ngudi, boi tron, 1am ngudi déu dugce thye hién trong
churang trinh di¢u khién tiy theo bud, nguyén céng...nhu nhimg di lieu céng nghe khéc.
Qui trinh laim sach thudmg duge thue hién ty dong tai ¢dc thoi diém thich hop nhu khi
d6i dao, déi gd L, déi ban chudn ...
Miy CNC thudmy duge trang bi hé thong we dong 1Ay phoi, 18y cdc phé€ thai, phé liéu
khong cim dimyg den site leo dong nang nhoc ciia con ngudi.

3.3 MA HOA

5.3.1. Ditliéu chuong trinh
Chuong trinh gia cong duge thiet 1ap vA mi héa, guan 1y theo tiéu chufn quOL 1€ CODE
150 6YR3 pom -
a. Davlicu hinde hoe
Dir lidu hinh hoc ding xde dinh toa do g6c, toa d6 diéu chinh, kich thudc, hinh ddng
dung cucat ( I, ¢ ...}, vi 1 ciia dao so v61 bién dang chi tiét gia cong, kifu noi suy. ..
b Divlicu hé tror
Dir lieu hé trg gom chu k¥ gia cong, cdc kich thude, thai diém dimg dé kiém tra, diéu
chinh, chon dao... :
e I lidu kY thudt xde dinh cde dién kién gia cong
D ligu k¥ thuat xdc dinh cdc diéu kién gia céng nhu t6c d6 guay truc chinh, t6¢ do
chay dao, ché do boi tron, am ngudi ...
5.3.2. Md hod
M ho# tin hiéu 14 phuong phap chuyén déi cac s6 licu thuc hign 1enh diéu khién thanh
cdc tin hieu va nguoe lai. Qua trinh ma hoéa niy ¢6 thé thue hién ngoai mdy nhd ky thuit un
hoc - 14p trinh.

150



Thong tin dugc luu trir trén cdc bang dyc 18, bang ir, dia iy { dia mém 5.25 hoac 3.5
inch, CD-ROM ... ). b& nh& may tinh... Viéc cheyén déi thong tin diéu khién sang moét he
thong tin hiéu g(_)i 14 qué trinh ma hod vi ngugc lai 1A gidi ma.

Chia khod ma hay code mi hod duge quy dinh béi 18 hop chif c4i, con s6, cic ddu, cic
ky hiéu ... goi It " code mA sO - chif cdi " duge trinh bay dudi dang con s8 gom :

- Hé don nguyén { corso' ) ding duy nhiat met k¢ hicu las¢ 1 hoac T (s6 Lama).

Vi du sa & dwoe ghi 1A 1LY ( hoac THIII ). I ndy dom gian, nhimg khé ghi

chép. dé nhdm 1An khi deém ¢ hé dém ¢4 dién ciia ngudi b dz_li, kiém phic'n bing tay..).
- Hé thip phdn ( co s6 10 ) dimg 10 ky hicu la 0, 1,2, ..., 9. duge ghi 8ng quat
dudi dang 18y thim co s6 10 nhan véi he s6 a (¢6 thd ¢6 §0 gid tr, lu'() deén Y y:
S=a, 10" +a, 10"+ _+a, 10 +a,10"
Vidu: 10598 = 1107 + 510" + 0,107 + 910" + 2.10"
a=1 ., 5 , 0o . 9 [ ¥

11 nay quen dieig vi it gon, d& ghi chép, dé do dém nhumg khong hudn tién khi dp
dung k§ thuat tinh todn, chi ding ducge cho nhimg chuong trinh don gidn { cong tac, 6 cam,
¢if himh trinh ).

- Hé nhi phdn ( co 562 ) dung hai s6 0 va | dé bidu didn, xép theo thit tu nhat dinh.

$6 tdng 14 16ng cdc iy thira co 80 2 nhin vdi cde he s6 a leomg (g,
a2+ a2+ . +a,2' + a2

Vidu: 26 = 1.2+ 1274027+ 1.2' +0.2°= 11010
a=01 .1 . 0 1P .0

He ndy st dung rong vii rong k¥ thudt tinh toin vi moi con s6 chi diang 2 ky hi¢u : 0
vit | ( khdng v cd ), nd phithop vai tinh chat vie ly trong k% thodt 13 khong <6 dién hoae ci
dien, m& mach hay dong mach. ro le ngat hay d#dng, khong nhicm tir hoae nhiém r, khong
6 16 hoac ¢ 16, t61 hoae sing.. V@i nhitng phdn o hai tang thai, ket cau dom gidn, do tin
iy cao, dn dinh, tét kicm phuomg tién ky thuat ..

s
Il

10*1010°10'10° N°
+ + ¢ + + 0 ‘
e + + + + 1
- - .+ [ - [ - L] * 4+ »
+ o+ + + + 2
11 10 1 00 1111 010 + + + 4+ + 3
+ + + + + 4
12" 4 127412 + 020+ 127+ 0284+ 1.27 + t e+ + + 5
+ 124127412+ 1274027 412" 4+ 0.2° +++ 4+ 4+ 6
= 1110101111010 = 15098 + 4+ 4+ o+ 7
(14 vi i), + + + + o 8
+ 4+ + & + 9
a) 1 509 8
(50 vitri)
Hinl 3.30. Hé ol phan (a) va thap phdn (b) b

Hinh 5.30 bidu didn s6 15098 [én bang hay bia. V&i he thap phan-cin 50 vi i, véi he
nhi phan chi cn 14 vi uf 12 dd.

- 8w hicn doi qua lai gitta heé thdp phdn va nhi phen ( Lé 1he dimg bo mi héa vi bo giai
ma ).
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+ Bidn déi mat 56 0y hé thdp phdn sang hé nhi phan 1a chia s6 thap phin cho 2 lien
tuc dé 14y cdc s6 du. Néu phép chia hét thi sd du 12 0, néu chia khong hét thi s6 du 1A [ vi
x&p cdc s6 0 va 1 theo thit tu thanh mot diy s6 co s6 2 biéu dién cho con s6 ¢é co s6 10.

Vi du chuyén s6 137 thinh hé nhi phén, ta chia li¢n tuc cho 2 dé tim s6 dur:

Sobichia: 137 68 34 17 € 4 2 1 0 (chiacho2)

S6du 1 0 0 1000

Viét cdc 50 du ndy theo thit Iy ta duge 56 137 co s8 10 bidu dién theo cors6 21a:

137 (cosO 10) = 10010001 (cosO 2 )

+ Bién d6i 56 cia hé nhi phdn thanh hé thép phdn duge thire hién theo qud trinh nguge
lai.

Viduzl111E = 25+ 284224274 2' 4223241648 +4 +2 + 1 =63

Vay 11111 ¢cosd2) = 63 (cos610)

v 101001 (cos82) = 32404+8+0+0+1 = 41 (cosd10)
- Cdc phép tinh 56 hoe nhi phdn cling dua vio nguyén tic chung { gi6ng nhu hé
thap phan ) :
+Cong C0+0=1; 0+1=1; 1+0=1; 1+1=10
+TFrt 0-0=0;1-0=1; 1-1=0; 10-1=1
- #Nhan @ 0.0 = 0 0.1 =0; 1.0=0; 1.1 =1

Vay biéu difn 56 15098 :

+ Heé thap phin can 10 con 56 ( 810 dén 9 ) va 5 bac ldy thira ( tir 0 d&€n 4 )
+ H¢é nhi phéan chi ¢in 2 con s6 ( 0 v ) v6i 14 bac ldy thira ( tit O d&n 13).

Cdc h co s8 khdc ( cu s 4, 5, 8... ) cling tinh todn twompg W nhing it duge sir dung.

Nho kha nang chinh xdc hod cao boi su phan biét hai trang thdi d6i 1Ap ma hé nhi phan
durge ing dung hodn toan thich hop véi cic k¥ thuat do ludmg, tinh toén, diéu khién.

V¢ phin 1 cdu trie, nhidu thict bi chi gém 2 trang thai hoat dong, bidu dién dudi dang
nhi phéin rit dom gian /1 ( N/ Y )2 khong [/ 6, sai / diing 161 / séing, ngat / dong, khong 4p
sudt / ¢6 ap sudt , rod nhau / gap nhau . nén Lun viée rit an toan, dac 1ap véi dnh hudng cna
moi trudmyg bén ngodi.

il

5.3.3. Md héa theo liéu chuan quoc t6 CODE IS0

Bdng 5.2. Md héa theo tiéu chudn quéc té CODE SO

Vit irén bang g 71lels]a4] |3 ]2[ 1
:vl; Ren chie nang - Ky hica lﬁ:’ He théng ma hi¢u
i Bat «Jau chuomg vinh, dimg, ra vé | % . . . .
2 |'Dau+ + . . . ¢ | o
K Diu - - . . .. .
4 S50 ' 0 e |
5 1 . » e .
O 2 . ol e .
7 3 . o | o o | o
% 4 . o | .
9 5 o | . .
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10 6

11 7 .
12 8 .

13 9 .

14 | Toa do gdic, quay quanh truc x A .
15 | Toa dd goc, quay quanh truc y B

16 | Toa do géc, quay quanh truc 7 C .
17 | Toa do gbc, toc dd chay dao that 3 D

I8 | Toa dd goc, toc do chay dao thi 2 B .
19 | Toc do chay dao. Ditg tam hdi ¥

20 | Chife ning chuin bi G .
21 { Khong dung } 11 .

22 1§ Toadd x 1am cung Iron - ndi suy 1 . .
23 | Toa do y 1am cung tron - ndi suy J .

24 | Toa do z 1tAm cung rdn - ndi suy K . .
25 | C6 thé sir dung tu do L .

26 | Chite nang hd trg { phu trg) M . o
27 | 80 tha tr ciu 1énh N .

28 | €6 thé su dung ty do O . .
29 | Chuyén dong thi 3 // vai X P

30 | Chuyen dong thad 3 /vaiY Q .
1] Chuyén dong /f véi Z (hoac thit 1) R

32 | Toc 4o quay cua truc chinh n S .
32 | Chitc nang dung cu cit T

34 | Chuyén dong i hai /7 vdi tue X U .
35 | Chuyén dong thd hai / vdituc Y |V

36 | Chuyén dong thithai /f vai tue X | W .
37 | Chuyén dong chinh /f vdi true X X N

3K (_‘hlly{’:n déng chinh // v&i true Y Y .

39 | Chuydn ddng chinh j/f véi true 7. 7z .

40 | Phan nhdnh chuong trinh : .

41 | Nhay dén khai chon ( bloc ) . .
42 | Quay xc dao 1rd v& - CR . o
42 | Kétthie bloc - xuong dong - LT »

44 | Bat ddu doan chii thich { .

45 | K&t thic doan chd thich ) . .
40 | Ky nrirdng ( khoang tréng ) SP

47 | Két thic bang - XOIT .
4% | Ngimg - 1T . .
49 | Huy ( x6a) - DEL . .
50 | Khong - NUL
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Bdng 5.3. Chitc ndng chudn bi G { chi yéu )

()gl[(;lj Hily Hn nhau Chéc nang
GO0 Gl-G2 Dinh vi, chay nhanh, noi suy tuyé&n tinh khéng che giita cac
G3-G33 truc lap trinh. F khong c¢6 GOO nhung ¢é G1,G2,63
. GO - G2 Noi suy dudmg thang khong ché giita ciic tryc
Gol G3-G33 Chuyén dich theo 16¢ dé cla clnrong trinh
GO2 GO-G1-€G3-G33 | Noi suy phi tuyén, hudng nguge chidu kim déng ho
G03 GO-G1-G2-G33 | Noi suy plii tuyén theo chiéu kim déng ho
G4 Két thic bloc Dimg tam thid. Thai gian I:22 { 1ap trong mét biée )
G09 K&t thiic bloc Giion (6 do. K&t thiic chuyén dong
25 Gid han 1oc 46 84 {vong / phitt ) V_ (GY6 )
a1 GO - (] Xich cat ren hude tién chuan st dung cie dia chi X, 7, 1,
B G2 -G3 K, PR IS
. . - Loat ( hiy Y s didu chinh bdn kinh dung cu. G40 kém G41
G4 Gar-aaz | L cling véi MO, M1, M6, M2. :
G4l G40 - G42 Bric¢u chinh bin kinh dyng cu ( prolil trii )
G2 G40 - G| Biéu chinh bian kinh dung cu ( profil phii )
G770 Két thuc Chuemg trinh kich thede fuyet doi so véi poc toa do
75 G706 Hinh nghia chivomg trinh con  macro) licin hé vai "H”
G76 K&t thie Kt thiic Macro
G77 K&t thiic Lap lai macro lién he vai "H”™ va §
7% K&t thaic Xaa ( huy)y macro liécn hé véa 11
GRO G Hay chit ky gia cong cat got di chon
, o Khoan 18 thong : true X 1ien hé vidi X v P
(in3 G0 true 7, 1ién hie vani 7, vin R
(84 (R0 Chu kv gl cong tho - ehidu siw et |theo X.R theo 7,
. . Chu kv gia cong tnh theo dang gin cong thd G84, lién K&
(35 GRO Ve G b ﬁmnr (12 e i
GRO GRO (“Im kv giz'l cong tinh nguge vai profil gia cong tho GE4,
lién kdt vai G4l hoac G42
Gx7 GRO Chu kv ‘giil cr‘m_g ranh. ”l!(:l’c‘ Chel‘lh lech P trpe X )
R {truc 7. ). Dudng dung cu TO; 1 TOH
€90 (91 (;hu:mg winh kich thude tuvét doi - ton do goc chuong
trinh
GOl G190 (‘h‘lro‘ng trinh kich thude trong d6i, ton do diém béat ddu
hloc
(u2 Thay ddi g6¢ 10a d6 ( cholbloc ) so véi g6 xudl phdt, nhd
94 (395 - GYY T6¢ dd chay dao mm / ph { F4)
GYs (94 - (9K Toc do chay dao mun/vdng ( 1,2 6000 vong / ph)
GY6 GY7 V?,, Ifh('mg déi. 84 {.611_' do cf"ll {m/ph)Xt53.
V1t dung cu tat diém xufit phit, V,
97 96 Toc dd quay truc chinh ( vong /ph ) ( $4)
(98 G94 - (3Y5 Toc dd chay dao 0.Tmm / ph (13,1}
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Bang 5.4. Clure ndang ho tro M

Mit Llicu gt
; ) Bu | K&t | Mol e
copt Iuy dau | thic | bloc o Gibi chi )
Dimg chromg trinh, cat chu ki, ket
MOO Tie dung chu ki X X thiic bloc, dimyg true chinh, tud
dung dich ( MO5 vii MOY )
Mol Chu ki X X Netmg chon M1 sing ( M0OO)

Bat dau

Mo2 (% . HOR )

X X Uimg chuong irinh

Truc chinh quay nguge chidu
kim déng hé (am -)
T'ruc chinh quay cling chiéu

AMO3 M4 M5 MO X

MO M3 M5 MU0 X kim ddong hd ( duomg + )

MS M3 M4 ‘ X Dimg truc chinh

MG Tinh X X Thay dao ( néu bang tay MO0 )

M7 MY MO0 X Tudi dung dich N°2

MX M9 MO X Tudi dung dich N |

MY M7 MH X Ngimg tudi dung dich N°1 N°2
“ﬁl’; X ¥ gam toc do true chinh

M-I¥ M4y X Tang lugng chay dao vi 16¢ do

M4 Md4x X Gidn hegng chay dao vaide do

Cic chie nang khie khong tde dong true tiép viw qua trinh didu khién ma ¢é thé truyén
thang viwo cdc thi¢t bi phan ot ( Interface ) dudi dang CODE DBC,

5.4, CAC CHUC NANG PIFEU KHIEN
S5.d.1. Pinh dang mot bloc

Binh dang mot bloc gdin phan chir va 6, thit 1y phan bo sao cho don gidn nbat, s6 0
hén i ¢6 thd bo qua, Vidu :

N4 2 So thit (o

X%, Y&, 7% - Chuyen dong chinh theo cic truc

1718, V&, W& Chuycén dong song song vai ¢ truc

AX, B, CX: Gae quay xung quanh cic true

IXI%, KB Toa do 1am dutmg cong

144 - Toe dg chay dao ( gng chay dao )

§4 ¢ Toe do gquay true chinh { s6 vong quay truc chinh n vg/ph)

T4 8 it tr dung cu cat

1.« iéu chinh chidu dai dung cu

D010 Toa do goe dae higt, lugmg chay dao thi 3, thit 2 hoac cie thong s6

H : Dimg twn than hoae khoan thung

M2 1 Cluie nang hé tro ¢ nhidu nhat 13 3 trong | bloc logic )
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+Y

+X

. drie 7 ondm ngang h Frue Z thang dirng . o Hé tou di chudn

Hinh 530 He theng cde true toa dé chadn theo qui tde ban tav phai

542, Hé truc toa do

K¢ hicu cic true toa oo vis chidu chuyén dong trén cde may didu khién theo chuong
trinh NC vl CNC di@ daoe d.u chadn héa.

. HIE thdng toa do

¢ thang toa o vuong pde duge xde dinh theo gui tae ban tay phat nhu hinh 5.31a
cho truomyg hap true 7 nam ngang vi hinh 5.31b khi true 7 thaug ding. Cac chuven dong
chinh cua iy NC duge thict 1ap theo theo cde true toa dd X, ¥ . 7, Theo qui tac bin tay
phad i ngdn tay cidi 1 tree X ngdn tay tro 1 irue ¥, ngdn tay gida 1rue 7 0 HE thong 1o
Ao niy <o licn quan chat ChE v chi et gia cong rén miay NC. Thuomg ta qui wde 1 dung
cu chuyen dong tuomg dor so vai he thong toa do, con chi GE didmg vén do do cin clat ¥t
chi tict dimyg yen con dung cy chuven dong.

Trén cae may gia cong dicu khidn theo chuomg trinh ¢dn ¢6 cée truc quay nhu true cua
bin guay, u quay ... Cic true nay duoe Ky hicu bang cdc chir A L B, O tremyg dog vl cae
truc tinh ticn X . ¥, 7 . Néu nhin theo hudng dueng elia mot true thi chuycn dong quay theo
chidu kim déng ho 1 chicn duomg.

b Tow dd cludn ¢ hinh 5.21¢)

Toa do chuin T hé truc toa do vuong pde duge qui wie v X, Y | 7

Irong d6 7 - truc chinh : A B C T cie tryue quay tumg vimg vércde e XY L 7 va {/

1 W da chuyen domg unli ticn theo cic pliaomg tuong g vai cic g X, ¥ 7

o Cnid e fens de tren mdy

- Mdy ticn

Arén may tien, true chinh mang chi LSt guay trom
thae hien chuyen dong cat (chuven dong chinhy com
dung cu ( dao ) thue Inén chuyen dong chay dao tinh
tien doc theo phuomg 7 vit Y ¢ nhur trén hinh 5.32 ).

Cde true song song vai true chinh ¢é chicy duomg
theo true Z ¢ +7 ) tinh 1 chi ti¢t dén dung cu. nghia la
dung eu di xaddn chi et Khi chuyén dong theo grnh 5300 Foge o do trén mdy ticn
hudng +7 cie gid tri toa do tang [on, o )

Chicu duemg cua true X¢ +X ) tinh t tun quay (tan coa chi tet ) den gid kep dao.
Theo qui wde iy Ui chicn duomg caa tiue X s¢ Khide nhan b g daes ocphiia trude (dao ticn

plit) hoae phia sau tam quay ¢ doo tien i b

b2



a. Mdy phay ndm ngang b Mdy phay diing o Cdde trne o e
Hinle 333 Truc toa do tren mdy phay

- My pliay

Trén may phay, true chinh mang dung cu
cat ( dao phay ) quay 1ron 1ao uén chuyén
dang chinh ¢ chuyén daong ¢ty .

Miy phay nam ngang ( inh 5.330), truc 7
song song vai true chind cua nuy. Chidu
diemg el rue 7 tinh tr chi et dén dung i
cat. Khi dao phay chuyén dong dén gin chi
Get theo true 7 - d6 1A chiéa am.

True X thutmg nam trong mat phang dinh
vi, Hukmg song song vai it plang Kep chat
chi UL gia cong.

Trén mat phang nam ngang, nhin theo
hudmy 1 true chinb Jdén chi gt gia cong th
chicu duong cia true X chay sang phai. Khi di
xay dung dige tue X va 7 ta xie dinh duge vi Hinh 3340 Mdv phay ditng 5 true toa dg
tri vitchidu cw true ¥

Cide truce tog dd trén may phay dung cong duge xde dinh teong (e ¢ hinh 5.33b ).

Hinh 534 gidi thicu mot loai méy phay true chinh thang dimg vai diu quay va ban
xoay, ¢d 5 truc 1oa dé.

Ngodi ra, cdc true khide song song v ba truc toa do trén duge ki hicu Ta 07V W
twomg mg vai X Y . /.

Khi ¢hi 1idh gia vong chuyén dong thay cho dung cu cdt thi cic chidu chuyén dimg (rén
mady nguoe lai, ngia Bdo gd mang chi Get duge ki hicu X ¥ 0 727 A B C7 va nguge
v chidu chuyén dang cua dung cu. Chuyén dong i dung cu theo chicn duemg cia true X
Xy ciing ¢6 cling mot Gie dong nh chuyén déng theo chidu duomg et chi G810 (+X),

Ilinh 535 gid thicu cdc troe 1oa dd rén mat <o loat trung Lam gia cong .

Hinh 536 pidi thicu v dy Dic ton do OP - OM - O14

b Cade dicin i sens e el ¢ didm (1)

Vi tri chinh xdic cua caic cua cie e thong 10 do do cic didm goc chuan ¢ gée 0) guyct
dinh.

- Goe tog do o inh 5.37 ) B chisin kich thude . thueme chon GO0, GY L, G96. Tou d
e bat didu’da kich e tuvet dor hoae tronmg dor Crrme tep, gian iép ).
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) chita dung
cu dany «ia

o Tring tam gia cone < e toa de Do Trieng i gier conyg S e toa do

Hinht 8 35 Trige toa dd cra triesg 1amn gia coity

Hink 530 Heétoa do OF - OM - OF

Gia tri do kich thede wivet doi - GO (hinh 537 ) xdc dinh bdi vi (1 co hoe cia
Captear.
Gia i do tomg don - G911, goc 1 didm xual phit cla ngudd 1hict k& ( hinh 5.37h ).
+ G dond o i nady OM
Caic didm O cuamiay M L dicim goc coa cide hé thong 10a dé may xic dinh theo ket ciu
dong hoo vl midy. $1Hem 0 ren may phay thirmg nian 1ai cic dicm gidt han dich chuyén ¢lia
MY
¥ o fesd l[l_) chi tivt €
ricm O e chi tich [ goo coa he thong toa do gan len cli et Goe a d6 chuin khong
giant b chicu O do nguedn fap tfmb sae dinh, doc Tap v be thong OM. nlamg ¢iin cha y de¢
cac Kich durde ren baan ve gia coug true tiep Kuaic i i 1oa 40 cua hé thong wa do. Néu he
themg toa dor chi tet vichie thong toi do may keie toai thi cie toa do chi tiét ¢dn chuyén
<ang tos do coa iy, Vi du chisen dor tim ho Bié toa do doe cure 1men bin v sang ¢ 1o do
H\.“L'{IL'.
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V& cie chi tict phay thuemyg d& hop IV ta chon didm 0 cua chi G3 i goc ngodi coa

cduemyg vidn chi tigt. Cic chi ¢t dai xdng tot nhat 1 chon i truc dai xiimg ( hinh 5.2%a ).
+ Diéwn O ciia chitorng trindd OF ( piv iy chon )

$3iém 0 cia chuomg (rinh 1a didm ma mit dung on s€ o dé tnede khi gia cong, ding thay
dai timg  phin chi Sl HE hop Iy, didim 0 cua chuomg vinb duge chon sao cho chi GEL gin
cong (hoae dung cu ) ¢6 he thay doi diree mat cich dé dimg.

G92 cho phép chuyén dii niv. Sirthay dai nguoe L ditng G911 gua GO0 bang chuong
trinh thay doi poc T (90, G2, X0, Y0,

a) i b)
oA A
P T ANZ v
: ¢ |
]
Ga1 i
T WA . e
N
590 ¢)
I 1
e o e i} ° L X
g - R
v 1 695 Qﬁ
90°

Hinh 337, Ghit toa do

+ Diém chudn ciia mdy R
Trong miy thutmyg ¢6 he thong do dich chuyén dé ¢6 gid tri thue. Khi ¢6 sir co cdc gid
trj nity efing mit theo. H¢ dua he thong do g vd ding trang thai dd o6 e ds thi diém 0
caa miy phai chay biing @ G cic true clia mdy. Trong nhidu trudmg hop, didu do khong
thye hién duge vi vudng vio cic chi Gt da gd kep len midy hay d6 pd. Vi the cin thi¢l xde
Lap mat diém chuan the hai trén cic true. D6 B didn chudin ciie méy R ( hinly 5.38b ).N6 ¢4
mot kliodang cdch xic dinh so v dicos O v duge dinh ddu teén cde bin rugt cia may,
+ Didm ti A
bidm i A 1a giao dicm cua cie duimyg imae vicmat phang 1y ( vi du. diém (9 nam ngay
trén mrun cap hoae chin cap ).
+ Diem thay dao Wi
¢ triinh va dap dao vio chi et gia cong khi thay dao tr dong, dao phai chay nhanh
ddn diém thay dao mgi thue hién vige thay dao ( vi du binh 3.38¢ ).
+ Duéne dicw chinde doo F
Khi st dung nhiéu dao, cic kich thude cia ching phai diroe xae dinh trude irén thict bi
dicu chinh dao d¢ dua thong 56 vio he thang diéu khién khi hicu chinh g dong kich thude
cua dao. Vi du kich thude Q vl ¢ hinh 5.36 ) gin vd@i didm didu chinh clia dao E nim trén
chudi daa,
+ Didm wi due N
Kiti dung cu dge lap vio gid dao, didm ga dao N va didm didu chinh dao £ s& trimg
nhaw, 1rén cac may phay diém gi dao N pdm trén vimh trge chinh, Trén cde miy ¢é diu
revonve, didm g dao nam ai cic mat phang cia diu révonve.,
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d)

fiém O cua mdy

Biém 0 coa chi #ér

piém 0 cda chiong trink

ot PO :
fiém chudn cua may

figm #H

pigh thay d5) dung cu

- | ich didu chinh dung cu

oiéln don dung cu

gjém ot cua dung cu

8igm chuan cua ban trugt

LR T
giém chudn cdo gig dao

Hinlt 538 Goc chudn va chic réng dicn chinh

+ Didwe cdr cria dao

P)iém cat cia dao By didm thie hoae 1§ thuyét cta dinh dao,

+ Diém chudn ciia ban e FF

Tat ca cic didm g wen ki treot déu licn quan dén diéim chufin nay.

+ Diém chudn cita gid dao T
Bidm chudn coa gid dao T d¢ xde dinh vi tri cia gid dao hay ddu dao révonve. N6
dimg nhu mot didm xudl phat caa tar ca cdc kich thude trén diu révonve,

Ilinh 5.36 va S.3% pidi thico vii vi du vé vi tif cde diém 0, cdce didm chudn v k¢ hicu

cuit chang.

3.4.3. Chite nang chii yéu ( dich chuyén ) G
- Chlromy trinde tver 57 GO0 tap hop nhig kich thude chl tao xuat phdt 1r mdt goc

chuin d¢ do nhitng chayén divi tuyet doi X, ¥, 7 ( wm ) gidi thi¢u trén hinh 5.37a.
- Chuserng trinde neemyg dod GO dimg kich thade ghi n@i Gép ( hinh 5.37b ).

- Théang se tam vice ¢ ohid de odr )

+ buomg chay dao ;
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94 F .. mm/ ph
GYS F ./ vong
+Tde do cat
G996 X ... S .om/ ph.ban kinh X
G975 vong /ph
+ Gidi han toc do car {diun bio a toln)
G253 8 . vong / phiit
S - dia chi s& vong gquav
F - diachi lrgme hay diro
TE = dia chi dimg G than
[. - dicu chimb Joca did dung cu cat
T - chon dung cu
(96 : V. = { V,) xic dinh theo ban kinh X = C ngay ca khi né thay doi.
Khi X gidun thi n tang. Gidi han dé duge xde dinh bai G25 8§
GO4 - ngimy tam thoi ( bé phoi)
G09 : tang toe do, chuydn damg
G832 : khoan. chidu sau cit ( { 28 ), Khodt thung { R% )
GR4 - gia cong mat ddu, chidu s cat 1 P8 ). diudmg Kinh ( R )
(1RO = bh tne chu ki
G - corean didu chinh

Hind 539 Vi du chiie ndng van hanle sy ( he trer )
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S.dd. Chire nang van hanh may ¢ ho tro ) M

MOO - dimy clurme mnh 1 kdm )

MO - dimg chon ¢ khi dica chinb )

MO2 - ket thie chromg trinh

MO2 - quay trie chinh theo chidu kim dong ho

MO - guay trpe chimh nguce MO3

MUOS - dimg quay true chinh

NMOO - thay dong cu

MO7 - mddung dich ron ngudi N°2

MOX - md dung dich trom ngudi NI

MON - ngimyg twdi dong dich rom ngudi

M3 - quay true chimh theo chidu kim ddng ho vis tedi dung dich tron nguéi
M4 - quay true chinh nguge chi¢u kim dong ho, tudi dung dich trom ngudi
MO - K&t dhiie chuomg tinh v guay 1ra Lai vi el ddu chuomg tdinh

MAK - giiim cutmyg do hoat dong coa lugmg chay dao v quay true chinh
M9 - hoat dong phis hap v Tueme chay dao vi quay true chinh

1hinh 5.39 pidi thicu vii oi du vé chiie namg vim hanh nviy € hé trg).
V.4.5. Nai suy

a. Nobsuy dicomy thane { inli 5.40)
ma CODYGOZ vi GO3
G 13 - chon mat ph::mg Y o B
(117 - chon mat phang XY /X
G118 - chon mat phang X7 I/Y . b,
G1Y - chon mat phang Y7 K//7.

flinht §.40. Noi suy dieony thing

b Nod sy dideme teon (b 541

GO2 - noi osuy theo chidu kim
dong ho

GO3 - ndi suy nguee chicn Kim
domg ho

XY/ - 10 dé cae didm dén cia
ctng tron

I LK - toa do teong do i cung
won so vai dicm bat diu . _ I

GO2 XX Z+8 [£8 K8
VidunrAden B:
- Gia cong mat ngodi (ngoai ticp). K= 0 . T=-( R+ R, ) nhuhinh 5.41a;
- Gha cong mat trong ( noi ticp ). K =0 .1 = - ( R - R, ) ninr hink 5.41b.

Hinh 541 Noi suy dierme 1on

1608



5.4.6. Pinh dang cat ren
¢ hinhy 5.42)
N4 GR3 X8 718 KO
thoac 16) P8 R¥ I
B8 82
N - 50 thd ter i Iénh
XY -toadd
K.l-chiculen” . X
P - didu chinh b
R - giir | dimg
I- - chidu siu it
S -
G323 - macro ren tru

s ldn cat

(i34 - macro il ren
con tang din
G35 - maero cat ren

con giam din.

Flinde 542 Dide dang b cdt ren

5.4.7. Chu ky cdt ren bing tarc ( hinh 5.43)

GEIXY ER 7 IF
Khoan, lay dau

Gx2 XY ER 7 EF
Khoan, khodt, vit

( BEEF2.2 9999
GRIXY LR 7 LEFPOQR
Be phoi, khaodt

GRY 78 PORY
GR7 XY PQE 7 EF

GEIGO4 (nhu tren )
thém dimg tam thén
Gr4XY ERZ I

Taro

GES XY ERZE

Do, citt ranh

GH6 XY ERZF

Doa hang miii doa

GO XY LR 7 I' 1Y

Khodt , doa , cai rinh,
khoa nt

ey —
— & = - .
- .J' |

—
il T

q---
Y = -

Hinh 342 Chu k3 1a 16

Ghi chit

Chay nhanh

Cat
Dimg

Quay nguoc

Nging quay

GR2 - guay
true chinh

78 - khoan

chidu siu

R¥ - Khoan
thung
ER - Dimg

I = S.hudc
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5.5. CHUONG TRINH GIA CONG VA UNG DUNG

5.5.1. Nguyén cong tien
a. Nhiduvie
[.ap chuomg trinh pin cong truc 16to 25 @ chon dung ¢y, co cdu didu chinh dung cu, n,
Voo dung dich tron ngudi, vi tri dung cu (um), toa dé (X.7). quy dao dao, bén kinh miii dao.
b Banové chi tiét cho trén hinh 5.44,

kS L
o - -
& by 2
3 ° &
) TN
—_— o e e R . -
i\\ Y i ] T‘"
' . war|  H
i#tmin (100 12 -0 55552
5 e
75-01 ' 37 max 12 max
oy| —A——— T T
x ! ! 81,5 min
h
3 88,7 max

Hinh 5.44. Ban vé chi 1iét { truc réto 25 )

e — o]

he -

o
Ve [N | S
140 (42001 0.2

682 X500 Z500

x L

or

|
[ —
Qe
N

Hinh 545, Ban vé cong nghé va so dé qui dao gia cong true roto 25
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Piém X Y
0 0 45500
l 42500
2 3586 -
3 5002 40914
4 5500
5 7986
§) 8500 3914
7 1000
B=C
C=X,-X,
C=X,- X
C=1,5%6
B=1,586

e

&

NN

22°30

4

A
A= 1g22°30 = 0,414
B
¢
2-5
45"

Hinh 5.46. Scr do xde dinh toa do quy dao dao

¢.. Bdn vé cong nghé va so dé quv duo gia eong true roto 25 (hinh 5.45 ).

. Xdc dinh toa dg migi dao cho trén 50 d6 hinh 5.46.
e. Diéu clinh dao
Phdn hinh try diing hai "cu cau d¢ loai sai s6 d6 con ( tr diém 3 bat d4u qui dao, dén
diém 4 ket thiic qui dao ).

8. Gia cong thd

Lugng an téi 0,5 ( G92 X500 Z500 ), bit ddu tr A, khi ket thic 10i dao nhanh dén A,
sau dé dén A, ... hity GR0, chiéu sau cit t theo toa do P.

h. Gia cdng tinh

i. Chugong trinh gia céng ths, ban tinh. co cdu diéu chinh cho trong bang 5.5,
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Bang 5.5, Chuang trinh gia cang truc rito

So 1l Chute nang Chu giat
% B4t ddu chuong trinh

NI | GO0 GT70 X0 700

N20 TO1-01 M6 | Dao sé 1, co ciu didu chinh 1
N3O | 30 G9T 82000 M3 M40 V..n

N4 [ GYS 1500 MK i agng chay dao S, tudi dung dich
N5 | G2 X500 /500 Goe chidu su cit

NGO XE500 745500 idm dinh vi

N7 | GR4 P0G Giacong tho t=1mm

N0 X0 745500 bidm N0

NYO ZAS8500) Hiém N

N10o X580 Profil didm N2

NG NS00 74w 14 Piém N3

Ni20 ARG Hidm N4
N13D XTORO Diém N5

N1 XES00 /3914 Piém iN°6

N1SO /1000 biém N7

NIOD | GRi XES0 /45500 Ngimg

N170 82500 F300 { V_, 8 gia cong ban tinh

NINO | G92 X200 70 Goe gia cOong bidn tinh

N190 XNESO0 245500 Bidm dinh vi

N2OO | G342 GRO Ca can dicu chinh 01, ge bdn tinh
N2 | GO GR0 XES00 245500 Hity didu chinh va chu ki

N220) 54200 V., . S giacong tinh

N23 1 1200 Ghe gia comg tinh

92 X0 0

N240 | G132 X3586 742500 Noi suy tuyén tinh, didu chinh 2
N250 X5002 740914 Profil diém 3

N260 T0102 CGoi didu chinh 2 { sai s6 d6 con )
N270 /5500 Profil diém 4

N2&0 X79%6 Profil diém 5

N290 | GO G40 X 10000 Hiy didu chinh ( profil ngoai )
N300 MOS M09 | Dimg trye chinh, dung dich
N3G | G70 X0 0 Trér vé goc

N320 M2 K&t thac
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5.5.2. Chuang trinh phay

Hinh 5.47 gidi thicu chuemg trinh phay démg thing. phay dang chit 1., phay dang chit
U2, phay dang chit nhit dutmg gap khdc, ducmg khép kin vav...

%
:t;. St:g; (o &1 GUUOXTIYL.22M3
713 & —{ vLi0s VAR -
zL1o7 GIAXIS5Y 1.0
GL4 (G641 G42) G1771.10X) 8519
xLS 61100 (GO G1) GLITXLI2ZNL1R
Y6 XL101 ‘ :
d vL102 /‘I 11
GL7 (60 G1} ZL103 G910 = 1N
X8 GLISXL oYL 17 L
YL9 GL1S (G1 GO) {7
ZL0 XL16 Z10 0= NI
e §yuLs7 . . ] U
GL11 (GO G1) 7L18 ZE 100X 181Y1.102
xLt2 PRI
YyL13 GTN 0= 3N
zLid GLIOAXL 105y O
21107

Hinh S 47 Claterng trindi phay dusng thing, NG SGA0GSOGH0
) drecng gap kKl diwimyg Miep Lin L GS2ZMSM9
5.5.3. Churong trinh phay rdank mam cdp (RIXYR
. Bes ve san phdam

TS e g gy s

$132

P131,5

A7

Hinde 548 Mam cdp



% 5300 % 5400

Ne X Y

1 - 92 ~ 29.3

2 - 12 - 29,3

3 + 12 - 29,3 N X Y Z
4 + 16,916 - 29,3

5 + 40,5 - 70,148 i - 85 - 30 + 9,75
6 + 65,875 — 55,498 2 0 - 30 + 9,75
7 + 31,375 + 4,258 3 0 - 30 + 30
8 + 19,375 + 25,042 a4 + 68,481 - £8,612 + 30
9 + 16,916 + 283 5 + 68,481 — 58,612 + 9,75
10 + 40,5 + 70,148 6 + 25,981 + 15 + 9,75
1 + 1681725 + B4,798 7 + 25,981 + 15 + 30
12 - 19,37% + 25042 8 + 16,519 + A8.612 + 30
13 -~ 31,375 + 4,258 2] + 16,5189 + 88,612 + 9,75
14 — 33,833 0 to — 25,281 + 15 + 9,75
15 - 92 0 1B — 25,981 + 15 + 30

Hindt 5.4%a. Xic dinht guv dao cnia dao plaay va clucomg teinde con kb phay rdndi meam cdp

5.5.3. Chuong trinh phay rdnh mam cdp
a. Bun vé sdn pham ( i cdp p gidi thi¢u wén hinh 5,45,
b Xede dindy quy dao cia duo phay va cde diém dinlevi cho wén hinh 5.49a.
e, Xedo dinh toa d play thé, phay tink, phay ma phang nghiéng 15" ¢ hinh S.49b ).
o Clueerny trinde gic ceing ( phay )
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77 5) 30+0,5
Y e P

}
B AN o
2| BT ’
Syoiy |
TGP / T/ 7 ,f/ /
29,3

Hindy S 40b. Xede dindt tog do duer phay
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CHUONG TRINH PHAY RANH MAM CAP

Chuong trinh chinh

Chuong (rinh con { Macro )

% 520

NS2OO GO R+ GIHT

¢ Z+ tam dung cu de dicu chinh R )
NS202 H60000 = - 20800 ién X))
N3204 BOIND0 = 226800 (tien Y )
NA20O EO2000 = -39X00 ( trén /)
NS20% ( phay tho, dao $25)

NS ES005 = 13000 ¢ dicu clhimh )
N5212 G77 TS0 goidung cu )
NA2I41.0 =152 (¢chicusimaai 1)
NS2IG G777 HS200  qui doo )
NS2IRT.O=975

NO2200 (77 TIS300 .
NS222 [E52005=12500 ( dicu chinh )
NA224 ¢ phay tinh, dao $25)
NS220 G777 30

NSIRTO=4v.25

N520 G777 115300

NS232 ( phay 1ho mu nghiéng )
NA234 PS201 1 = 13300
N52IGGT7 110

NS238 G777 FISH000 ¢ i divo )
NSIJOS201 ] = 1280

N5242 ¢ phayv tinh nat nghigng )
NS244 G777 HIS400

NSZ46 M2 ¢ ket thie churemg tiinh )

% S30H)
NS5300 G GY0 X-92 y-30 M3 MY
NS 7 10

N5304 (4] X-92 YU2 .23 Hidm |
N5306 G X-10 -2
NS GO X2 I
NSO G XI6Y10 -4
NS312 X145 Y-T0. 148 - 5
N334 XO5.875 Y-55.49% -6
NSO X3E.375 Y4.255 -7
NSI20 GO X9 175 Y 25.042 - ¥
NA22GEXIGY16 Y 2U.3 -y
NS4 X405 YT i3 - 10
NSI2O X 15,125 Y ®4.79% -1
NS3I2¥ N-19.175 yY25.042 - 12
NS33H(30 X-31.375 Y4 25% - 13
N5312 (3] N=33.8311 Yo S 14

NS3306 GO /30
N3O G0 GRO GUO X-92 M5

Te 5400)

NS4O0D GO G0 X-90 Y-30 M3 M2
NS42 /U8

NSO G X-X5 Y-130

NSOGB GL XO Y-

NSJORCH /30

NS0 G0 X

NSO G XOX AR Y-58.612
NS424 /9.8

NSA26 G X25.981 YIS

NS42E GO 730

NS430 X54.020 Y 153.565

NSI32 /YK

N5434 Gl X25.981 YIS
NS4 GO /20

NSO GO GROGYO Y15 M5 MY

S84 Clurong trink phoi op khoan, Khoét, doa, ta ri

Cac gid tr tinh tain v chuaong tinh cho ten hinh 5.50.

[h=R
1.1 =1.150 50 10
[2=u«

1 3 =7 chicu sau

i+ 0GY] -GRY

[.5 = 1R varen quii

1 0 = I bt dau khoan thang
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1.7 = Q ket thide khoan thing
[.8 = I heemy chay dao
1.9 = EF dimg tam thaoi
1.10 = 3601.1
L1l =sinn
1.12 = coso
[13=X
[14=Y
(i81 ( khoan tam, khoan ¢ 13,
R = 00,0 =30", sau20)
NILO=10012=0613=-20
[4=G8IL5=218=100
N2 (377 H230 ( khoan tam )
N3 77 HROOO ( thong s )
N4 (577 H240
NS5 M2 ( két thiic)
(82 ( khoét saul0, dimg 0,55)
S 6000
NIiLO=1001L.1 =61.2 =30
[3=-1014=GR21.5=2
1.8=12019=5)
N2 G77HOO (phay 7. =2 414
N3 (77 HEOO0
N4 G77 H240
NS5 M2
5.5.6. Chuong trinh gia cing

tong hop khoan, khoét doa,
laré

Hinh 5.51 gidi thi¢u mdt vi dy
vé chuong trinh gia cong 16ng
hap khoan, khoét, doa, tard
S 81H)N)

N1 LISO=111L3MX

N2 GGYO XY

N3 Z L5 M3 M¥

N4 L10=360"/L]

NS L11=SL21.12CL.2

N6 TI3=10LI12 L4
=10LIT(X,Y)

N7 G79 L4 GE3IN4

N¥ (79 L4 GE7NS

N9 (779 [.4 GE2ZN3

NI0G79 1.4 GRON3

-]

683

GB4

GRS

Li1= sinex
L12=cosxX

Hinh 5.50. Clusong trinh phot hop

khewn - khoét - dou - ta 16
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NI1GLY XE13YTI4ERLSZL3FLE ( khoan, khodt, ta r6 )
NI2 G79 NG (GBI, GR4, GBS, (G806, (GRR )

NI3 NAGL4XLI3YLI4LERLSZIAFLEEFLY ( khoét )

NI14 G79NG6 { GR2, (G89)

NI15S NAGLAXLI2YLI4ERLSZIAPLOGQLTT.N

N16 G79N6 ( G83 )

N17 NSGL4XL13YLI4ERLSZLIPLOQL7FLREFL ( bé phoi )
NISNOLI=LL-112=12+1LI0(&7)

NI19 G791 = ON7

N20 GSO M4
N21 G79NI 68. XY ER z PQ  F EF
N22 N7L1 = 1.150 .
N23 G40 G906 M5 M9 M4§ XY / 1L3
N2+ M2
L
ER \ P | (rra)
Ls | L6
TIT7 77T T < V7777 77
1 Tr
z I B/ WS e 0P
L3 a Y : L9
7 __kF
1/7

Hindt 8.51. Chutong trinh gia cong t6ng hop
khoan - kloét - doa - ta ré

5.6. DUONG DAY GIA CONG TU DONG

Trén hinh 5.52 gi6i thicu so dé mat bang phan xudng fu dong va hinh 5.53 gidi thi¢u so
d6 nha miy gia cong (u dong vai mol quy trinh cong nghe gia cong pistong tir khau bat diu
nau hop kim nhom dén san phiam hoin chinh v bao g6i. finh 5.54 gidi thicu mot he théng
ay chuyén miy 18 hop niun rong dubmg diy gia comg didu khién theo chuong trinh géin

1-  May tinh trung tim
I - Cic may tinh didu kKhicn
I - Dung cu

| va 2 - Cdc midy gia cong
3 - Miy s

4 - Thiét bi kiém tra

5 - Kho dung ¢u

6 - Kho chi tiét vi Palette
7 - Buimg din chi tiét

8 - Chudn bi phoi

9 - Pudmg din mém
10 - Kiém tra
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G3

P
{1

Hinfi 552 Mt hing plein xiging i dong
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MUC LyC
MG DAU

P hen thir nhait

KHAI NIEM CO BAN VE QUA TRINH SAN XUAT CO KHi

1.1. Ban vé k¥ thuat
1.2. Ti¢u chuan qui dinh cia ban vé k¥ thoat
1.2 [ Khé gidv

..... Ty ¢

2.3 Khung hin v& vi khung tén

A4 Buimg nét

S, Chir vidl

6. Ky higu, bidu tgmg

Ilmh chicn
120 Bidu didn v the
132 Cie load hinh chicu

A4 Kich thuae
l.
I.
I
]

~

ld f-l T

,_
o — — —

4.1 Qui dinh chung
+.2. Cie thanh phan kich thudc
+.3. B0 bong bé mat ¢ nham )
. An 1oan lao dong - trang bi bao hé lao dong
1.5 b Khar niem vi dinh nghia
.52 Ticn chudn an toin cho_phép
1530 Whien phap vi plntong 1ien ks thodn an toan lao dong
6. Qua trinh san xuat
PO Quid trinh thict ke
1.6.2. Qua trinh san xudt
1.6.3. Quit trinh cong nehe ¢ quy trinh cong nghé )
104 Dang sdn xuil
1.6.5. Khiil nicm vé phoi, sin pham
7. o chinh xac gia cong
1.7.1. Khai ni¢in v¢ do chinh xidc gia cong
1.7.2. Pung sai
1.7.3, Lap ghép
K, Chat hromg bé mat cia san phim
LR Tk chateo Iy 1ép bé ma
[.%.2. 30 béng bé mat ( nham )
4. Phiremg phap do va dung cu do
L9, Phuomg phip do
192, Dung cudo
1.10). Khai ni¢m v¢ ticu chnan hoa
1.10.1. Ticu chuin héa
1102, Co saredd xay dimg Géu chudin hda
I 1003 Cap ticu chuan
E.11. Khai niem ve chi ticu Kinh 1¢ - k¥ thuat
L) Cla tice kinh t¢ - k§ thuat
20 Phat pian gia cong T

—

—

—

Trang

h ' a

S

10
1)
11

il

11

11

12
17
22
22
22
22
23
24
24
24
25
27
29
29
30
31
31
32

32
35
35
26
36
30



1.11.3. Nang suit lao dong N, 36

1.11.4. Gia thimh san pham an

Phan i hai
KHAI NifEM CO BAN VE PHAY 37
2.1. Nguyén ly cat got Kim loai khi phay a7
2.1.1. Thye chat dac dicm 17
2.1.2. Sy tao hinh bé mat v civ dang bé mat pia cong 37
2.1.3. Chuycén ddmg co bin khi phay A
2:1.4. Théng s6 hinh hoc cia dao phay ax
2.1.5. Cic thong s cua yéu 16 cat vivehe do cat khi phay H
2.1.6. Do bong b mat chi tict gia cong 41
2.1.7. Hitn twemg vat Iy vivco hoc xay ra khi cat got 42
2.2. Vit lién ché tao dao ] +4
2.2.1. Yéu edu cia vat liéu ché tao doo 4
2.2.2. Cic loai vit licu-ché tao dao thudmg dung +
2.3, Chuén - dinh vi - g dat 40
2.3.0. Bac tu do 46
2.3.2. Nguveén tac dinh vi 40
233 Ky hidu v qui e +7
2.3.4. Neguven tae chon chuan 4¥

Phan thit ba
MAY PHAY - DAO PHAY - DO GA MAY PHAY 50
3.1. bac diém va cong dung cia may phay : 50
3.2. Phan loai may phay 560
3.2.1. Mdy phay nam van nang 50
3.2.2. Miy phay dimg 53
3.2.3. May phay giudmyg 55
3.2.4. May phav thiing 56
3.2.5. My phay chép hinh 56
3.2.6. Mdy phay chuyén ding 58
3.3. Dao phay vi ciac yén 10 cal khi phay 60
3.4. Phu ting - dd ga may phay 62
341006 gd dinh vy - kep chat phoi 62
342, D0 it kep dao phay - true ga 67
343 Dduphin do 09
344 Vidu timg dung diu phin do cho cde nguyén cong phay 79

Phein the ug

CONG NGHE GIA CONG TREN MAY PHAY

4.1. Kl nang cong nghe ciia phuong phap phay 80
4.2. Phay mat phang %1
+.2.1. Dicu Kign ky thudt khi pia cong mat ph{mg ' R®1]
+.2.2. Ché do phay ' K2
+.2.3. Pluromy phip phay 84
+.2.4. Nguven cong chuin hj R
+.2.5. Phay mat phing bang dao phay tru 84
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4.2.0. Phay mat phang bang dao phay mat dau
4.3, Ph¢ pham va phuong phap dé phong khi phay mat phang
4.4, Phay bac
441 Kb iem
+.4.2. Phan hide bang dao phay dia
44,3 Phay bac bing 16 hop dao phay dia ¢ hoac 16 hgp dao phay tn1 )
444 Phay hie bang lao phay ngdén
4.5. Phay runh
4.5 1 Phan loat
+.5.2. Phay bic hang dao phay dia
453 Phay riinh bang dao phay ngén
4.6. Phay ranh dinh hinh
4001 Khi iiem
4,02 Do phiay
4603 Phay rinh char T
+.0.4. Phav rimh mang ci
4.7. Phay ranh nhic¢u bé mai
4.7.1. Phay chi tiét nhicu bé mat phing
+.7.2. Phay then hoa
+4.7.% ¢dc dang phe phim khi phay ranh trén mat try
4.7.5. Phay rmnh vi riinh hoa trén mat diu chi uét
+4.8. Phay rang
+.%.1. Khdi ni¢m co ban
482 Cac yéu 16 v kich thude co ban
4.%.3, Phay binh rang tru rang thang
454 Phay hinh rang con rang thang
4.X.5. Phay riiah xoin
+4.%.6. Phay rang cti dao phay try ¢6 rédnh xoan
4.5.7. Phay binh rang tru rang nghiéng
+4.¥.%. Phay truc vit va banh vit
+.%.9. Phay thanh rany
4.5, 10, Phay mal diu cua ly hop vt dung cu it
4.8. 11 Céc dang phe pham khi gia cong rang
4.9. Phay cam cd dang xoan o¢ acsimet
4.10. Phay ren
4.11. I’hay dinh hinh
4.11.1. Phay dinh hinh bang dao phay dinh hinh
+.11.2. Phay chép hinh
4.12. Quy frinh cong ngh¢ gia cong cac chi tiét dién hinh
41201 Cie chi 1 g cong nhdm trén may phay
4.12.2. Pac diém cong nghé cia duang san xuat
4.12.3, Bién phap thue hi¢n quy trinh phay
4 E2.4. D6 ga van nang va do gd chuyén dimg trong gia cong nhém
4.13. Bi¢n phap tang nang suwat khi phay

Plun the ndm

87

91

o4

94

94

96

96

97

97

97

99

102
102
102
103
H4
105
105
107
107
LO8
109
109
109
112
13
113
114
115
116
116
118
120
122
120
123
123
124
124
124
125
126
129
129

CO KHi HOA-TY DONG HOA-DIEU KHIEN CONG NGHE PHAY

THEO CHUONG TRINH

5.1. Khai ni¢m chong

144
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1L Sy phit trién cia tr domg hoa

.20 Dae dicm cua ca khi hoa viv iy dong hada
130 Trang thiet by co khi oo viv i ddng hoa
L4 ROboOt cong nghicp

1.5 So dé he thong didu khién

L6, Phan loai he thong didu khicn

1.7, phuong phip di¢u khicn  cac dang dicu khidn )
. May di¢n Khi¢n theo chuwomg trinh

2.1 Kt nigm

5.2.2. Chuven dong cuo b

2.3, Quei tiinh Gip dung cu e

2 Qui e cip phioi

2.5. Quui trinh bor tron, Eun ngudi, T sach

. Ma haa

5.3.1. Dit Licu chuong trinh

S22 MAhon

<32 MR hoa theo ticu chudn guoe 16 CODIE SO
A, Cac chire nang dico khién

S0 Binh dang mat bloc

5.4.2 He thong ton o

343 Cie eliie nang chivvéu (dich chuven y G
S.44 Ciic chire nang van Timb may { hd trg ) B
S48 Not sy

54060 Dol dang Khicat ren

547 Chu ki cal ren hang taro

5.5, Chuong trinh gia cong vii umg dung

s

P R R IR I I W Y

n
[FUIR, R, T, |

t

il

S50 Npuven cong hien
S8 X Chiromg i phay
553 Clireme tinh phayeind mam cap

i

.54 Clhuremg tenh phiog hep khoan, Khodt, doa, taro
3.6, Paong day gia cong (o dong
Tat lieu tham khao

132
134
135
139
145
145
148
152
I52
153
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|80
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1506
|58
161
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166
168
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169
169
170
170
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173
176
178
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