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Chuong 7
SAN XUAT THEP HINH

7.1. SAN XUAT THEP HINH TREN MAY CAN HINH CO LON
7.1.1. Cac loai san pham thép hinh

Céc loai san pham thép hinh ¢ 16n da s6 duoc san xudt ra trén mdy cdn hinh
c& 16n, con lai mot s6 it duoc san xudt trén may can ray-dam. C4c loai san pham
thép hinh ¢& 16n ciing bao gom cac loai thép ray, thép chit I, chit U, thép chit T, chit
L, thép géc, thép vuong, tron v.v...Céc loai san phadm nay c6 kich thudc tiét dién va
trong lugng theo chiéu dai dugc san xuat trén may can hinh ¢& 16n 650 va 550 trinh
bay trong Bang 7.1:

Bang 7.1: Mot s6 san phdm clia may can hinh ¢& 16n 650 va 550

Loai Kich thudc san phadm

may Thép Thép vuong a Thép Ray Chir Chit I Chit U Thép géc

can tron (mm) ban (kg/m) T (mm)

¢ (mm) (mm) (mm)

650 70+220 | 70x70+220x220 350 24+33 220 |N°16+N°30 | N°16=N°30 | 90x90 +
220x220

550 | 50+150 | 50x50+150x150 | 300 24 150 | N°10+N°20 | N°10+N°20 | 75x75+
150x150

D6i v6i mdy cén hinh 750 va 16n hon thi san pham trén c6 kich thuéc 16n hon.

7.1.2. May can hinh c6 16n

Mady cén hinh ¢& 16n c¢6 duong kinh truc cén tinh tr 500 + 750 mm va c6 khi
16n hon thudng duogc bé tri theo kiéu hang va dugc chia ra 2 nhém: nhém cén tho va
nhém cén tinh.

a/ Nhom gia can tho:

GOm mot gid cdn 2 truc dao chiéu cé dudng kinh truc D = 800 mm dat &
hang thtt nhat va 1 gia can tho 3 truc dat & hang tha 2. Vat liéu ban dau cua may
can c6 khi 1a thoi duc cling c6 khi la phoi. Cac gid can tho c¢6 nhiém vu cén tho cic
dam chir I, U, T va céc loai hinh ¢& 16n khac.

Riéng doi v6i mdy can tho 2 truc ddo chiéu nay c6é von dau tu co ban va téng
chi phi 16n hon so véi gid can tho 3 truc. Gid cén tho dao chiéu nay cho phép thay
déi lugng ép theo so d6 riéng doc lap va cho ta mot kha nang véi lugng €p 16n vi
vay ma s0 lan can dugc giam di.

b/ Nhom gia can tinh:

GoOm 2 gid céan trong d6 ¢6 1 gid cdn 3 truc va mot gid can 2 truc. Gia can 2
truc c6 duong kinh truc 650 mm. Gid cén 2 truc nay ding dé cén tinh lai 14n cu6i
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cung cho san phdm. S& dung gi4 cén tinh 2 truc c6 uu diém: Do ciing viing 16n, diéu
chinh truc nhanh va chinh x4c bao dam chat lugng san pham v.v...

Truc cdn cua gia can tinh 2 truc quay dugc nho mot dong co riéng biét
truyén dong qua truc banh rang chit V va truc khép néi van nang. Gitta gid cén 2
truc va 3 truc nguoi ta dat du phong mot thiét bi truyén dong bang khdp noi van
nang dé khi c6 mot su c6 nao d6 xay ra véi mot truc ndi nao cliia hé thong thi truc
ndi du phong s€ lam viéc. Nhu vay tat ca cac truc can cua 2 gia can d6 van lam viéc
binh thudng bang mot dong co dién khéc.

Doi v6i cac loai may can hinh ¢& 16n néi riéng va can hinh hién dai ngay nay
thi cdc truc cdn c6 s6 vong quay thay déi tuong d6i rong vi ¢6 mot dong co dién c6
kha nang diéu chinh toc do trong mot khoang rong va chinh xdc. Ngoai ra mdy con
c6 mot hé thong dudng con lan chuyén dich phoi hoan toan tu dong c6 may dao lat
phoi, co cau dich chuyén, ban nang thuy luc va cdc co ciu co khi hién dai khdc.

Pa s6 cidc may can hinh c& 16n loai (650 + 750) mm dugc dat trong cac nha
mdy cén thép c6 mdy cdn Ray-Dam c& 16n. Bo tri nhu vay c6 thé san xuat dugc tit
ca cac loai thép hinh ¢ 16n ¢6 kich thuéc khac nhau.

Cac loai may cén hinh hién dai dung dé can cac thép hinh ¢& 16n c6 chan
rong, n6 khac v6i mdy cdn van nang & gia can tinh cudi cung la loai gia can tinh 2
truc.

May cén hinh ¢& 16n thuong dugc bo tri hang, doi khi bo tri theo hinh chit Z
(con goi la ban co). Su phan chia cic loai may cdn hinh ciing phu thudc vao quy uée
clia timg nudc. O Viét Nam thi su phan chia nhu sau: may cén hinh ¢& 16n 500 c6
nghia 1a may can hinh ¢& 16n 4y ¢6 gia can tinh cudi cung la gia 500.

Khi néi gia can 500, thi ta hiéu ring gia cdn ay c¢6 khoang cach tam cua 2
truc banh rang chit V 1a 500 mm, con dudng kinh truc can trong gid 500 c6 kich
thudc tir (500 + 530) mm. Mot may cén hinh ¢& 16n c6 thé ¢6 tir (3 + 7) gid cdn.

7.1.3. Quy trinh cong nghé san xuat thép hinh trén may can hinh co l6n

Cac may can hinh ¢& 16n san xuét ra cac loai thép chit I, U, T, thép duong
ray, thép tron, vudng, géc ¢ 16n va cac loai khac. Quy trinh cong nghé san xuat
cho timg loai thép hinh ¢6 nhiing dic di€ém va quy trinh khiac nhau nhung quy
chung lai déu qua cac budc sau:

® Chon phoi ban dau va lam sach bé mat

May cén hinh c& 16n dung cac loai phoi thoi cia may can pha Bluimin hoac
ciia may can phoi c6 kich thudce tiét dién tir (125 x 125) mm dén (200 x 200) mm.
chiéu dai ctia phoi tir (5 + 6) m va c¢6 trong luong tir (0,6 + 1,8) tan.

Khir khuyét tat va lam sach bé mat cua phoi hoan toan giéng nhu cong viéc
khir khuyét tat va lam sach bé mat ctia phoi cén trong chuong 6. Cong viéc khir
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khuyét tat cua phoi & day c¢6 phan nao don gian hon vi phoi da qua tinh chinh sau
khi cdn phoi, ngoai ra phoi ban dau rat it khi dung 1a loai thoi ddc thuan tuy.

@ Nung phéi truée Khi can:

bay la mot khau vo cung quan trong trong quy trinh cong nghé san xuat thép
hinh. D6i véi cac loai phoi cua thép hinh ¢ 16n thi ch€ do nung va céc yéu cau
chung cua qua trinh nung phoi cling giong nhu khi nung phoi cdn néi chung. Nghia
l1a nung t61 nhiét do can da quy dinh ma phoi khong bi chdy, khong bi qua nhiét
v.v... Kinh nghiém cho thay rang:

- Dai véi céac loai thép cacbon c¢6 ham luong thap (<0,45%) nhu thép CO8 +
C40. Cac loai thép hop kim thap nhu 15Mn, 30Mn2, 15CrMo v.v...thi phoi nung tGi
nhiét do tir (1200 + 1220)°C 1a t6t nhat.

- Céc loai thép cacbon cao nhu C50, C60, C65; cac loai thép hop kim
60CrSi2, 30CrNi3, 35CrMnSiA v.v... thi nhiét do nung ctia phoi 1a (1140 + 1200)°C.

- Céc loai thép C70, C85, CD70, CDS80 v.v...cé nhiét d6 nung phoi tot nhat 1a
(1140 + 1160)°C.

trong c4n hinh c& 16n thi cdc loai san phdm cén déu 1a cdc loai thép cacbon
thuong va thap, cac loai thép hop kim thap cho nén ching ta tién hanh nung phoi
dén nhiét do tir (1200 + 1220)°C 1a t6t nhat va duoc nung trong 10 lién tuc.

® Cong nghé can

Khi nung phoi t6i nhiét do can di quy dinh thi dugc ddy ra khoi 10 va chay
trén duong con lan t6i gia can tho dau tién. Vat can lan lugt qua céc 16 hinh cta gia
cén tho, gid can trude tinh va gia cdn tinh cu6i ciing dé ra san pham. Tuy theo kich
thuGc khdc nhau va cdc loai san phdm khdc nhau ma s6 lan cén ciing khic nhau.
Cac bude cong nghé can cic loai thép chit I, U, T, duong ray, thép tron, vuong v.v...
dugc van tat biéu dién nhu sau:

Phoi || Kiém tra,lamsach || Nung || Cin T

L ) Cua, cat doan — »| Déngky hiéu 47

Thép vudng, tron

thong thuon
v s ome \

Lam o X - ) Nhap
nguoi > Phoi 6ng —— Tinh chinh ——p kho
Thép cacbon cao »| Lam nguoi /
Thép chat lugng tot cham
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Mot diéu can chu y 1a phai két thic cdn ding vao nhiét do da quy dinh dé
chét luong san pham dugc t6t va c6 cdc tinh nang k§ thuat dat yéu cu, cac loai thép
hinh ¢& 16n khong phai nhiét luyén.

Mady can hinh ¢& 16n 650 dugc bd tri 1am 2 hang. Hang thit nhat chi bo tri
mot may can phd 2 truc dao chiéu c¢6 duong kinh truc can = 800 mm. hang thi 2 b
tri 3 gid cdn bao gdm 2 gid cén 3 truc 650 va 1 gid can 2 truc 650.

Gid cén 2 truc 650 1a gia céan tinh, né dugc dat cudi cung trong hang gia can
thit 2 va & gid can nay chi tién hanh mot 1an cén tinh cudi cing ma thoi (xem Hinh
7.1)

Toan bo quy trinh cdn clia mdy cén hinh ¢ 16n 650 & hinh 7.1 dugc tom tat
nhu sau: Phoi c6 tiét dién (125x125) mm dén (200x200) mm dua vao nung & 10
nung lién tuc (4). Phoi dua vao nung c6 thé ¢ trang thdi ngudi hodc ¢ trang thdi
néng, nhiét do ctia phoi khi ra 10 1a (1250 + 1280) °C. Nhiét do can tir (1200 +
1220)°C, khong can phoi & nhiét do < 1150°C.

Phoi chay trén duong con lan di vao gid can pha (6), tai day vat can duoc can
vé6i luong ép tuong doi 16n. Ti€p dén vat can lan lugt di qua 2 gia can 3 truc 650 &
hang gia can thit 2 va gia can tinh 2 truc 650. Tai gia cédn tinh 2 truc ta ti€n hanh
cén v6i luong ép nho nhat khong ddng ké dé luong ép dam bao chinh xédc, bé mat
béng dep v.v...

S6 1an can trén may 650 doi véi cac loai thép chit I, U, T, V tir N°16 + N°30
1a (7 + 13) 14n, tuy theo kich thuéc san phdm ma s6 14n cdn nhiéu hay {t, con cac
loai thép tron, vuong c¢& 16n khac ciing ¢6 s6 1an can tuong tu nhu trén. Nhiét do két
thiic cdn khong dudi 800°C.

San pham sau khi ra khoi gia cén tinh cu6i ciing dugc dua t6i mdy cua nong
(13) dé cua ra timg doan theo kich thuéc da quy dinh tir (6 + 19) m. Sau d6 san
phidm duoc dua t6i san 1am nguoi (17). Khi san phdm nguoi t6i 50°C thi né duoc
dua sang may 13 phang, nan thang ép déu (16).
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Hinh 7.1. Mat bang mdy cén hinh ¢& 16n 650
1. Phoi théi hodc thoi dic; 2. San chita phoi cdn; 3. Mdy ddy phoi vao 10 nung; 4.
Lo nung lién tuc; 5. h6 chida vay sat; 6. Gid can pha 2 truc $800; 7. gian dong co
dién; 8. May cua dia; 9. May cudn, dap ép ph€ liéu; 10. Gia can tho 3 truc; 14.
Mady cua dia; 15. San xép san phdm; 16. Mdy nan thang; 17. San nguoi

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can

165

Bang 7.2a. Cac thong so, tinh nang k§ thuat, san pham ctia may can hinh

c0 lon
Kiéu may Truc can S6 gid can | Cong suit dong co Téc do céan
d(mm) L(mm) | Kiéubd trf | clia may Ma luc n(v/phit) (m/s)

Maday can 650, 800 2100 Ngang 4000 0+60+120
kiéu b6 tri 2 650 1700 Ngang 3+4 6200 80+180 6
hang 650 1200 Ngang 1500 100120
Mdy cin 500 630 965 Ngang 3000 300
hién dai b6 tri 530 965 Ngang 2500 300+600 6
lién ti€p nhau 530 965 Ngang 9 1500 300+-600

530 965 Ngang 2500 300600
Mady cén 650 b6 650 1500 Ngang 3150 500
tri 1 hang (kiéu 650 1500 Ngang 3 3150 500 6
ch) 3 gid, 3 truc 650 1500 Ngang 2500 500

Bang 7.2b. Cac tinh nang ky thuat, san ph4m ciia mét s6 may can hinh ¢ 16n

Loai sn phdm Phoi ban dau Nang suét Loai 10 nung
Kich thudc co ban K. thuéc tiét | L (mm) | Tr.lugng | mdy cén S6 10, kich Nang suét
(mm), (kg/m) dién (mm) (kg) (tdn/h) thuée, kiéu 10 | 10 (Tan/h)
Tron:— $220
Det :— 300
Ray:— 24 keg/m 250x250 2500 1230 80 6+29
Thép I, U: N'16:N’300 B N g * 10 lién tye 60
Thép géc: NY9-N20 300x300 6000 4230 150 (5x 16) m
Vuong: (50 x 50) + 125 x 125 5000 120=240 510
(150 x 150) + + 600-+1800 (5x16)m 50
San pham con lai giong | 200 x 200 6000
4 trén
Ray: 11 + 24 kg/m 150 x 150
Gée: N°75+=N°150 200 x 200 2500 800 - Lo budng
Tron:— $150 250 x 250 + + 80
Vuong: 100 x 100 275 x 275 6000 350 - Lo lién tuc
Thép I, U: N°10=N20 | 272 X275
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7.2. MAY CAN HINH CO TRUNG BINH
7.2.1. Nhiing dac diém chung ctia may can hinh ¢ trung binh

Khi nghién citu qud trinh cong nghé can phoi ta thay rang: Mdy céan phoi lién
tuc ¢6 nang sudt rat 16n so véi cic may khac. Do d6 xu hudng hién nay nguoi ta co
gang tim cdch dung mdy can lién tuc d€ cén thép hinh c& trung binh. Mdy can hinh
¢d trung 12 mdy c6 duong kinh truc cén tinh nam trong khoang > 350 va < 500 mm.

Thuc t€ thi ngugc lai cdn lién tuc truyén dong tap thé kho nhan dugc san
phdm c6 hinh dang phic tap. Nhu vay: Khi tao ra mot moi quan hé hop ly giita téc
do quay cua truc va lugng kéo trong mdi 16 hinh (Vi vat cdn bi cang hoac chiing
gilta cac gia can).

San phdm cang c6 hinh déng phic tap thi khé khan dé cang 16n. Su khac
nhau vé dong hoc trong nhitng phan khac nhau cta 16 hinh s€ sinh ra ting sudt. Tri
s0 (ing sudt nay c6 thé vuot qua gii han bén lam phd v& céc t6 chiic cta kim loai
dan dén phé pham va gay ra khuyét tat.

Lugng ép khong dong déu trén toan bo san pham va maoi quan hé khong dam
bao quan hé hop ly giita t6¢c do quay cta truc can va lugng kéo trong moi 16 hinh s&
dén dén 1am sai hinh dang va kich thu6c san pham.

T nhitng nguyén nhan trén, khi can san pham c6 hinh ddng phtc tap ngudi
ta chua dung may can lién tuc. Thuc t€ quy trinh cong nghé c6 hiéu qua nhat la
duing mdy cén bo trf kiéu chit Z (con goi 1a ban cd). Dung mdy nay cén duoc thép
hinh trung binh c¢6 tiét dién phiic tap c6 do chinh xdc cao ding yéu cau ky thuat,
mat khac may moc bo tri hgp 1y co khi hod va tu dong hoa cao.

So séanh v&i mdy cén lién tuc thi mdy can bd tri kiéu chit Z ¢ nhiing vu diém
sau day:

- Vat cén ciing chi cén trong méi 16 hinh di€u kién nay 1am cho thiét bi lam
viéc binh thudng bao dam. San pham t6t, khong sinh ra khuyét tat vi khong c6 hién
tuong kéo cang va chung giita cac gia.

- Do chinh xac vé kich thudc tiét dién va chat lugng bé mat dugc nang cao.
Trén mdy nay c6 thé cdn dugc céc san phdm véi dang sai bé nhat.

- Mbi gid tri c6 thé diéu chinh kich thuéc 16 hinh lugng ép va t6c do quay vi
cdc may truyén dong bang cic dong co riéng ré.

- Nho ¢6 truyén dong riéng 1€ ma c6 thé can dugc trén mdy cdn nay vdi toc
do cao dong thoi st dung hop 1y khoang nhiét do gia cong.

Nhuge diém:

May bo tri kiéu chit Z so v6i mdy cna lién tuc c6 nhuoc diém I6n 1a:

- Thiét bi phu nhiéu, cong kénh (nhu xich méc truc lan ...)

- Dién tich bo tri mdy 16n, s6 luong cédn bd cong nhan ciing nhiéu.

- Thiét bi cling nhiéu hon vi truyén dong riéng 1é. Tat ca nhiing van dé ay
dan dén von dau tu xay dung co ban 16n, lam nang cao cac chi tiéu kinh t€ k¥ thuat.
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Hinh 7.2 cho ta so d6 b tri cdc mdy cdn hinh kiéu chit Z

‘ ‘ - ‘ Thiét bi van
chuyén
Thiét bi van chuyén—1[ ‘ ‘ -
‘ .

Hinh 7.2a. So d6 b6 tri cdc mdy cén hinh kiéu chit Z

e

chuyén

Thiét bi van chuyén

I

Hinh 7.2b- So d6 b6 tri mdy cédn hinh chit Z 3 day bo tri nghiéng.

1 -

Hinh 7.2c. Kiéu chit Z c6 nhém gid cdn tinh bé tri ban co.

S6 gid can tho nhiéu hay it phu thudc vao kich thudc cua thoi dic hoac phoi
ban dau, con sO gid can tinh thi tir 3 - 5 gid né phu thuoc vao kich thudc clia san
pham cén ra. Pudng kinh truc cdn thuong tir (350 + 450) mm. Mot s6 nha may can
cii van con kiéu may can bo tri hang ( mot hang, hai hang).

7.2.2. San pham cua may can hinh ¢ trung

San phdm ctia mdy cdn hinh ¢& trung phu thudc vao nhiéu yéu t6. Mot mdy
khong chi cén ra mot loai san phdm nhat dinh ma cdn ra nhiéu loai khdc nhau.

Trén ciac may cén bo tri theo ki€u ban cd (chit Z) can dugc nhiéu loai san
pham hon khi cdn trén may can hinh b6 tri theo hang. Bang 7.3 cho biét kich thu6c
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va céc thong so k§ thuat ciia cdc loai sdn pham mdy cén hinh c& trung.
Bang 7.3. M4y can hinh trung binh va cac san pham cua chiing
M4y cén Cac kich thudc caa thép hinh (mm)
Tron Vuong Det Géc Chir U Chir I Ray Chir T
¢(mm) a(mm) B(mm) (mm) H(mm) | H(mm) (kg/m) H(mm)
May cén 40 40 x 40 50 x 50 80 100
450 + + 200 + + + <15 <120
125 125x125 120x120 160 160
May can 25 25x 25 45 x 45 50
350 + + 150 + + 100 8 100
90 90 x 90 90 x 90 100

7.2.3. Mat bang bo tri thiét bi va quy trinh cong nghé ciia may can hinh c6
trung binh
Sau khi nghién citu san pham, cich bd tri cia may va mot vai phuong phap
san xuat thép hinh ¢ trung ching ta di vao nghién citu cach bo tri mat bang va quy
trinh cong nghé cta may.
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H.7.3. Mdy can hinh trung binh 350 b6 tri theo hang
1,2, 3,4: Nhém gid cdn tho 450; 5, 6, 7: Nhom gid can gitta 400;
8,9, 10: Gia can 300; 11: Gid can tinh 300; 12: Hop truyén luc;
13: Hop giam tdc; 14: Dong co
Mady cén hinh 350 cén ra cac loai thép tron c6 duong kinh (20 + 75) mm,
thép vuong c6 canh a = (18 x 18) + (65 x 65) mm, thép luc lang c6 duong kinh
ngoai tiép tir (20 + 68) mm, thép ban c6 chiéu rong tir (40 + 120) mm va day tir (5 +
40) mm, thép goc c6 canh (45 x 45) mm dén (90 x 90) mm, thép chit I cao 100 mm
va chit U ¢6 chiéu cao tir (50 + 100) mm. ngoai ra mdy con san xuét nhi€u loai thép
hinh don gian va phuc tap khac.
Phoi cho mdy can hinh 350 c¢6 tiét dién ngang tir (100 x 100) dén (170 x
170) mm, dai 6.000 mm va cé trong lugng tur (450 + 1.350) kg.
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Hién nay trong cdc nha mdy can hién dai con hay dung mdy can hinh c&
trung 300 bo tri lién tuc va mét bang bé tri thiét bi duoc trinh bay trén (Hinh 7. 4):
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H.7.4. Mat bang bé tri thiét bi chia mdy cén hinh lién tuc ¢300
1. 10 nung; 2. Mdy cét; 3. Gid cén truc thﬁng diing; 4. Gid cén truc nam ngang; 5, 6, 8,9, 11, 12,
14, 16 va 18: C4c gid c4n c6 truc nim ngang; 7, 13, 15 va 17: cdc gid c4n c6 truc dat thang ding;
10, 19, 25: May cat bay; 20: Thiét bi van chuyén; 21: Tang cuon thép det; 22: Tang cudn thép
day; 23: Mdy ddy phoi vao 10; 24: san chita phoi; 26: san chita san pham; 27: Cu truc

7.3. MAY CAN HINH CO NHO
7.3.1. Nhimng dac diém khi can hinh ¢6 nho

Mady can hinh ¢& bé 1a cdic may can hinh c6 duong kinh truc cén tir 250 mm
dén < 350 mm. néu duong kinh truc < 250 thi dugc goi 1a may can Mini.
a/ Trong luong va kich thudc thép hinh ¢6 nho
Trong lugng va kich thuéc thép hinh c¢& nhd phu thudc vao ti€t dién cua san
phdm va noi st dung theo yéu cdu ctia k§ thuat. Cac loai san phdm nay dugc cit ra
ting doan va bo lai thanh bé c6 trong lugng khoang (100 + 150) kg. Cac loai day
thép thi cuon thanh tirng bé c¢6 duong kinh cudn bén trong 1a (500 + 700) mm, trong
luong tir (80 + 200) kg. Doi v6i cdc may can day lién tuc thi trong lugng cudn dat
tGi (250 + 350) kg.
Céc loai thép ban (det) dugc cuon thanh tiing b6 ¢6 hinh bau duc dé khong lian
va céu dé dang c6 canh dai tir b = (1200 + 2500) mm. Trong I
luong cuon tir (25 + 125) kg. Chiéu dai téng cong cua thép -
dugc cuon phu thuoc vao kiéu may va kich thuée ciia phoi.
b/ Vat liéu ban dau
Vat liéu ban dau 1a phoi ¢6 kich thudc khdc nhau tuy theo kiéu mdy va kich
thudc clia san pham. Nhing loai phoi thudng gip trén mdy can nay 1a (40 x 40) +
(80 x 80) mm, dai 9 m. Tuy thudc vao 10 nung c6 phoi dai 1.500 mm va tiét dién la
(200 x 200) mm dé cén ra cdc loai san pham I6n va dai hon binh thudng.
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¢/ Nung phoi truée khi can

Do dic diém phoi bé va san pham 1a thép hinh ¢& nho cho nén khi nung phoi
phai nung cao hon nhiét do nung theo quy dinh mét it vi phoi nung ngudi nhanh
hon so véi thép hinh ¢& trung va 16n. Dic biét phai nung cho that déu theo tiét dién
va theo chiéu dai vi khi cdn c6 thé din dén tinh trang khong dién ddy hoic qua dién
ddy 16 hinh gay ra khuyét tat va ph& pham.

d/ Céac yéu cau doéi voi thép hinh ¢6 nho

C6 2 yéu cau co ban:

- C4c san pham cdn thép hinh ¢& nho phai ¢6 dung sai bé nhat, muc dich la
tiét kiém kim loai.

- C4c san pham cédn phai c6 do sai léch giong nhau va nho nhat theo kich
thudc tiét dién trén toan bo chicu dai vat can, di€u dy c6 y nghia rat 16n khi gia cong
cat got kim loai ti€p theo, dac biét 1a thép tron vi né thudng dung dé ché tao bulon,
dinh tan, vit v.v... trén cidc may tu dong. Néu khong dam bao dugc yéu cau trén thi
trude khi dua vao may tién tu dong phai qua budc gia cong so bd. Day thép, néu sai
1éch kich thuée cang bé thi khi kéo nguoi day thép ti€p theo cang it 1an kéo.

Mu6n dat duoc dung sai bé nhit thi két cdu cua mdy dugce phai dugc ga lap
bén viing, 16 hinh truc cén chinh xéc va diéu chinh truc cling phai chinh xac.

Mot s6 thép hinh tron bé dugc san xuat ra dudi dang thép cuodn (day thép).
Néu trong luong cac cudn cang 16n thi nang sudt cang cao. Nang suat thép cudn
cang cao khi toan bo qué trinh cdn déu duoc co khi hod va tu dong hoa véi téc do
can 16n, dam bao su chénh léch giita nhiét do dau va cudi cua vat can 1a nho nhat.

7.3.2. Cac loai may can hinh ¢6 nho

Céc loai mdy can hinh ¢& nho hién dai c6 thé chia 1am 3 nhém chinh sau:

a/ May can hinh

Trén céc loai may cén hinh loai ndy ngudi ta tién hanh cdn cdc loai san phdm
c6 hinh dang don gian va phtc tap & dang thanh hoac cuon.

b/ May can thép ban (thép det)

Cé4c san pham ctia loai mdy cén nay 1a thép ban & dang thanh hodc cudn. Cac
loai mdy can nay thuong dugc chuyén mon hod nhu: mdy chuyén can thép ban lam
nhip 0 to, lam 10 X0, may cén bang thép tirng cudn v.v...

¢/ May can thép day

La nhiing may bo tri hang, may can day thép ban lién tuc va lién tuc chuyén
san xudt day thép c6 duong kinh nhd tir (5 + 9)mm & dang cudn. Bang 7.4 trinh bay
mQy sO tinh nang ctia may can hinh c& bé.
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Bang 7.4. M4y cdn hinh ¢& nho va cdc san phdm cua ching

May cén Cac kich thudc cua thép hinh (mm)
Tron Vuong Det Géce Chit U Chit I Ray Chix T
d(mm) a(mm) B(mm) (mm) H(mm) | H(mm) (kg/m) H(mm)
Méycén | 16 + | 16x 16+ 20x20+ | 50 = 60
300 60 60 x 60 100 60 x 60 65
Miycdn | 8= 8x 8=+ 20 x 20 = 30
250 30 30 x 30 60 40 x 40

7.3.3. Cach bo tri may can hinh c¢6 nho

Hién nay trong can hinh ¢& nho ngudi ta dung nhiéu ki€u may c6 so gid cdn
bo tri lién tuc (goi 1a may can hinh lién tuc) hoac may ban lién tuc bo tri theo hinh
chit Z nghia la gia can tho thi b tri can lién tuc con cac gia can tinh thi b tri hang
hodc ban ¢d. Mdy cdn lién hop ciing dugc st dung nhiéu trong thoi gian gan day dé
can day thép va thép ban hep

Do tinh chat cong nghé va yéu cau cliia san pham nén khong thé hoic khé
ding mdy cén lién tuc c¢6 ciing mot ché do t6c do. Chiing ta cé thé nghién citu t6i
cac dang bo tri may can c& nho ban lién tuc hay lién tuc thuong sau:

a/ May can hinh ¢6 nho ban lién tuc

O Cic may trong nhém gia can tho bo tri lién tuc con nhém gia céan tinh thi
can chu ky hodc cdn vong ¢6 khi t6 hop vong va chu ky (hinh 7.5):

Can lién tuc

li Cén vong
H.7.5. So d6 bo tri cdc gid cdn ban '

lién tuc theo tho - chu ky - vong K_.fJ
_ o R
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® Cic may trong nhém gia can tho duoc bo tri lién tuc, nhom gia can tinh
vira bo tri lién tuc vira bo tri vong (xem Hinh 7.6):

| | | | | | | | |
 DOEEEE - BEE -
Nh(’)ml may Icén til() liéln tuc I Nhém cén tinh lién tuc lI )
__B

Nhém cén tinh bé tri vong l; )

H.7.6. So d6 bo tri cdc gid can ban
lién tuc theo kiéu gid can tho lién l'

tuc, gid cén tinh lién tuc - vong

Chu y:

- Cac gia can dau (6 nhom gia can tho) trong mdy cdn ban lién tuc c6 nhiém
vu giam kich thu6c ti€t dién ctia phoi ma khong c6 su thay déi hinh ddng. Vi vay
cac mdy nay bo tri lién tuc va dugc truyén dong chung.

- cdc mdy nay déu can phoi c6 tiét dién (45 x 45) + (75 x 75) mm véi chiéu
dai 9 + 12 m. Vi trén nhém cén tinh ¢6 thao tac bang tay cho nén thao tdc bang tay
cho nén t6¢c do can trén cac gia cudi cung khong vuot qua (8 + 15) mm/s. Chinh day
12 nhuoc diém clia mdy cdn ban lién tuc, dic biét 1a khi c4n san pham thép hinh c&
nho lam cho nang sudt giam. & nhiing gia can tinh cudi cung ngudi ta ding mang
vong dan vat can an vao truc thay sic nguoi.

- Vi nhiét do & dau va cudi vat can c6 su chénh léch kha 16n cho nén dan dén
kich thudc tiét dién theo chiéu dai s&€ khdc nhau, dung sai s&€ khdc nhau theo tiét
dién vi kim loai co do nhiét khac nhau. Vat cén cang 16n, cang dai thi thoi gian naim
trén nén xudng cang lau do d6 dung sai theo tiét dién cang khac nhau.

Hinh 7.7. 12 mot kiéu b6 tri hop 1y clia may cén hinh ban lién tuc:

[ |
vy

:
SEF55E - o4

1
2|

L
|

Nhém may can tho lién tuc

1. M4y ddy phoi vao 10
2. M4y day phoi ra 1o
3. L0 nung; 4. M4y cit
5. San lam nguoi

H.7.7. So d6 b6 tri cdc gid can ban
lién tuc theo kiéu gid can tho lién

tuc, gid cén tinh vong - lién tuc . o I 1
Nhoém can tinh lién tuc
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- Pé khic phuc nhugc di€ém do, ngudi ta bo tri trén mdy ban lién tuc nhém
can vong va nhom céan tinh & sau nhém cén thd. Nhitng mdy can nay thi nhém gia
can tinh lién tuc chi cén ra nhitng san pham thép hinh don gian ma thoi. Nhitng san
pham thép hinh phic tap phai cdn 6 nhém can vong.

Ngoai ra mdy c6 thé bo tri theo bac thang & nhém gid cdn tinh, may nay
dung dé can thép tron c6 dudng kinh ¢ = 6 + 35 mm:

4]]]"»%) o

Nhém may cén tho lién tuc

l. \
H.7.8. S0 d6 b tri céc gid cén bén )
lién tuc theo kiéu gid can tho lién

tuc, gi4 cén tinh bac thang L li San 1am nguoi

b/ May can hinh lién tuc

Cac mdy can hinh ¢ nho lién tuc thuong bo tri cic gid can nhu sau: ngoai

céc gi4 cdn c6 truc cdn bo tri ndim ngang ra con c6 nhitng gia cén ding dé ép kim
loai & 2 bén cho ding kich thude vi khi can vat can khong duoc lat tro.

Q O
3

|

1 2 3 4 5 6 7 8 9 10 11 12 13

H.7.9. So d6 bo tri cdc gid can cua mdy céan hinh lién tuc

Theo so do 7.9 thi c6 13 gid can: 3 gid can (8, 10, 12) ¢6 truc b6 tri thiang
ding, con céc gid khac ¢6 truc bd tri nam ngang.

Trir 5 gia can (2 + 6) duoc truyén dong chung con cic gid khac déu dugc
truyén dong riéng biét dé diéu chinh t6c do quay duoc dé dang. M4y cdn nay chu
yéu can cdac loai thép tron tir ¢ (13 + 18) mm, thép ban c6 chiéu rong (50 + 127)
mm. T6c do 16n nhat cta vat khi n6 di ra khoi gia can cudi cung 1a 9 m/s, 10 m/s,
20 m/s, loai mdy hién dai toc do c6 thé dat dén v = 50 m/s. Qu4 trinh cén tir ddu dén
két thic hoan toan ty dong hod. Khoang cach gilra cac gia can trong mdy can lién
tuc phu thudc chu yéu vao thao tac cta qua trinh cong nghé va khi stra chita.
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Trong mdy cén lién tuc luon cé cic gid cén c6 truc dugc bo tri thang diing dé
ép 2 bén kim loai. Vi vat can khong 14t tr& duogc khi can trong may can cé gia bo tri
theo hang va c6 truc thiang ding nén mot lan chi cdn dugc mot vat cdn ma thoi (may
c6 truc can ngang thi c6 thé cdn nhiéu vat cing mot lic theo nhitng 16 hinh khac
nhau).

Vat can tr gid nay sang gid khac hoan toan tu dong. Toc do can dat cao nén
nang sudt tang cao hon (20 + 30)% so v6i may ban lién tuc, & may can day lién tuc
hién dai toc do can dat t6i (40 + 45) mm /s hoac tGi > 60 m/s.

Uu diém ctia mdy can lién tuc:

- Nang sudt cao
- Thao tac nhe nhang, hoan toan tu dong hoa
- S6 lugng can bo va cong nhan it

Nhuoc diém clia may cén lién tuc:

- Khé diéu chinh va g4 lap, nhat 1a diéu chinh t6¢ do cho phit hop.
- Thoi gian diéu chinh lau, phé& phdm nhiéu.
- Vén dau tu 16n.

Dé khic phuc viéc kho diéu chinh téc do cdn clua cac gid, ngudi ta bo tri
truyén dong riéng 1€ cho timg gia dé c6 thé diéu chinh t6¢c do can cho phu hop.

Do nhitng nhugc diém clia cic mdy can hinh lién tuc c& nho nén né chi st
dung khi gi6i han vé kich thu6c san pham hep 1a kinh t€ nhat. Nghia 1a dang khi
can it loai san phdm va san pham 6n dinh. Vi khi d6 thdi gian thay truc cén, ga lap
truc, diéu chinh Ia rat it.

Qua phan tich trén nguoi ta di dé€n két luan may can ban lién tuc hoac bo tri
ki€u chit Z 1a thich hop d6i vdi can thép hinh & Viét Nam. Boi vi ¢ diéu kién & nudc
ta nhu cdu vé cdc chling loai thép thi nhiéu nhung s6 lugng lai khong 16n 1am, trinh
do co khi hoa va tu dong hoa con thdp, san lugng lai khong cao cho nén ching ta
dung mdy ban lién tuc la tot nhat vi ching vira can duoc thép hgp kim vira can duoc
thép thuong.

Dai vé6i cac nude tién tién nhu My, Nhat, Nga, Dic v.v... thi dung nhiéu may
can hinh lién tuc vi cho nang suat rat cao. Viét Nam trong tuong lai cling s€ ti€n dén
viéc st dung cdc day chuyén cdn lién tuc trong cong nghiép san xuét thép.

¢/ May can hinh ¢ nho bé tri kiéu ban co (chir Z)

Mady can hinh ¢& nho bo tri kiéu ban co (chit Z) dung dé cdn cédc loai thép
hinh ¢ nho, theo so d6 nay thi can thép tron $20 mm la nang suét nhat.

So d6 7.10 gobm 10 gid can bd tri theo hinh chit Z. Gia dau tién c6 duong
kinh truc 1la 400 mm, gia ti€p theo cé duong kinh truc tir (340 + 375) mm, cac gia
con lai ¢6 duong kinh truc 1a (315 + 335) mm. Day thd nhat c¢6 6 gid can, khoang
cach gifra cac gid la: 9,5 m; 18,3 m; 1,5 m; 30 m; 1,5 m; 46,5 m; 57 m.
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H.7.10.So d6 mdy cén hinh ¢& nho bo tri kiéu chit Z (ban co)

__——
K]
-
B

Hai cap gia 3, 4 va 5, 6 can vat can trén cing mot lic, & cac gid can khac chi

c6 mot vat can duoc can trén ting gid, khong ¢6 cung 1 vat can ¢ cung mot thoi

diém ndm trén 2 gid nhu 3,4 va 5, 6.

V6i mdy nay c6 thé can duoc cdc san pham sau:
- Thép tron ¢ 20 + 28 mm.
- Thép vuong canh a = (20 + 25) mm

- thép gbc canh (35 +45) mm

- Thép luc lang (36 x 28)

- Thép det (50 x 6) +~ (40 x 12)

Céc thong so k¥ thuat chinh cia may can hinh c¢6 nho dugc bo tri theo hinh

chit Z dugc trinh bay trong bang 7.5:

Bang 7.5: Cac thong s6 k¥ thuat ciia may can thép hinh ¢ nho theo hinh z

Tén Gial 2 3 4 5 6 7 8 9 10
¢ truc max (mm) | 360 | 405 | 375 405 375 | 375 | 378 |335 |335 |335
& truc max (mm) | 320 | 360 | 330 350 340 | 340 | 340 | 315 [315 |315
<6 vong/ohiit 508 | 658|645 |783 |984/ |131/ | 149/ | 185/ | 200/ | 250/
&b 129 156 | 196| 263 | 298| 367| 400| 500
Cong sudt dong
co (KW) 550 | 550 1100 | (chung) | 1840 | chung | chung | 1250 | chung | chung
Ty s6 truyén 6,28 | 537 | 4,65 3,83 3,05 228 |[204 1,09 | 1,0 1,0

Quy trinh c6ng nghé cua may can nay nhu sau: Vat can di tir gid nay dén gia
kia bang hé truc lan, vat can di tir day nay san diy khdc ciing bang hé truc lan b tri
nghiéng. PO dai cua cac hé thong truc lan la 36,7 m va 42 m, sau khi ra khoi gia

can thtr 10 vat can theo truc lan t6i san lam ngudi 2 phia.
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7.3.4. Nung phoi trudéc khi can

Nhu ta da biét nhiét do nung khi can thép hinh c& nho phai cao hon nhiét do
quy dinh mot it vi phoi nho, ngudi nhanh. Ngoai ra phai nung déu dé tranh phé&
phdm v.v... Phoi ¢6 kich thudc tiét dién (40 x 40) + (75 x 75) +(100 x 100) dai tir (9
+12) m dugc nung trong cac 10 lién tuc c6 chiéu dai 10 t6i 15 m. Lo dot bang khi 10
coc va 10 cao ¢6 nang sudt toa nhiét 1a 1500 Kcal/m®. Nang suat 10 nung dat tir 100
+200 tan/h tuy thudc vao loai 10 va cach b tri sap xép cua 10.

Thép c6 mac khac nhau thi c6 ché do nung khiac nhau. Khi chon nhiét do
nung tru6e khi cdn cin phai chd y t6i yéu cu clia nhiét do két thiic cdn dé giam bét
phé pham, khuyét tat va dat nang sudt cao.

7.4. MAY CAN THEP DAY

Thép tron c6 duodng kinh tr 5 + 9 mm dugc cin trén mdy can day hién dai.
Sén pham thép tron nay ta goi chung 1a day thép.

D€ cén cdc loai day thép nay ngudi ta dung 3 loai mdy chinh:

- Loai may b tri hang

- loai mdy ban lién tuc

- Loai may lién tuc

Khi chon mdy cén day thép ta dua vdo quy trinh cong nghé va biéu do cén,
chuong trinh 1am viéc clia mdy, dua vao su san xudt san pham d6 co rong rai va s
luong san pham c6 nhiéu khong.

Mady can day hién dai 1a mdy cdn ban lién tuc va lién tuc dugc st dung nhiéu
0 cdc nudc phat trién v6i cdc thiét bi can lién tuc va chiing chiém ty 1¢ 16n tir 70 +
85%. Toc d6 can dat téi 60 m/s.

Trén hinh 7.11 trinh bay cach bd tri mat bang clia may cdn day lién tuc

Can mét hic
- o hai day
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H.7.11. May can day lién tuc 250
1. San chia phoi cdn; 2. san chita phé phdm; 3. Mdy ddy phoi vao 10; 4. Lo nung lién tuc; 5. Mdy cit
bang Itra; 6. My ddy phoi ra 10; 7. Mdy han néi dau; 8. Lo nung cam tng; 9. May cat dau; Nhém gid
cén tho 450; 11. May cét doan; 12. Nhém gid can 300; 13. Phan nhanh can day; 14. Nhém gia cdn 250;
15. nhém gi4 cdn tinh 250; 16. Tang cudn day; 17. May van chuyén; 18. san van chuyén; 19. Mdéc lat
bang tai; 20. M4y d& thdo thép cuon; 21. Xe van chuyén.
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Trén Hinh 7.11 cho ta thdy cdch bd tri mat bang ctia may can day lién tuc
van nang 250: Vat liéu ban dau dung cho mdy can day thép lién tuc hai nhanh la
thép vuong c6 tiét dién 60 x 60 mm, dai 12 m va nang khoang 330 kg. Phoi duoc
nung trong 10 nung lién tuc c6 ddy nghiéng dai khoang 15 m. Nang suat 10 dat t6i
100 tan/gid. Phoi can dugc dua vao 10 nhd mdy ddy phoi 3, sau khi nung dat t6i
nhiét do can va ra khoi 10 nhd may thdo phoi 6, cic phoi can dugc noi lai véi nhau
nhd may han ti€p ddu réi di vao 10 nung cam ting 8 dé gia nhiét, trudc khi vao nhém
can tho phoi can dugc cit mat diu bang mdy cat ddu 9 dé loai bo cdc khuyét tat.

Phoi cén di vao nhém cdn tho 10 v6i 9 gid can 450, sau khi cat doan vat can
ti€p tuc di vao nhém cdn trung gian thit nhat 12 gom 4 gia can 300, ti€p dén vat can
duogc phan thanh 2 nhdnh dé di vao 2 nhém can trung gian 14 vé6i 4 gia can 250 moi
nhanh. sau khi ra khéi nhém cén trung gian thi hai cdc vat cdn & moi nhanh lai
phan ra 2 hang d€ qua nhém cén tinh 15.

Mady c6 4 hang gia can tinh, m6i hang c6 4 gia can dugc bo tri xen k& 2 giad
c6 truc thang ding va 2 gi c6 truc nim ngang va cudi cling 12 1 gid ¢6 truc dugc bo
tri nam ngang. Nhu vay méi hang gid cén tinh duogc b tri 5 gid can c¢6 dudng kinh
truc bang nhau 12 ¢$250 va thuc hién cédn tinh 2 day ciing mot lic. Mdi mot hang cta
nhém can tinh chi cdn dugc mot day thép. Toc do can 16n nhat doi véi day thép cé
duong kinh (5 + 6) mm & nhiing gia can sau cung dat téi 40 m/s.

Ra khoi gia cdn cudi cing san pham dugc tang cudn day 16 cudn thanh ting
b6 (trong lugng ciia mbéi bé khoang 80 + 330 kg) rdi dugc van chuyén ra san lam
ngudi nho san 18 va xe van chuyén 21.

Trong nhom cén tinh c6 su bo tri xen ké cdc gid cdn c6 truc ndm ngang va
thang ditng dé ddm bao chat luong vat cdn tot, an toan khi may cén véi toc do 16n
va dam bao cho day thép dugc thang trong khi cdn ngay ca khi co cdu din huéng bi
nghiéng.

Thép duoc can trong cdc mdy cén day lién tuc ¢6 nhiéu mac khiac nhau c6
ham luong cacbon (0,03 + 0,8)%. Nang suat trung binh cua may nay tr (32 + 37,2)
tan/gio hoac cao hon tuy thuoc vao duong kinh cua day thép.

So d6 can thép tron trén may can hinh trung binh va nho duoc thé hién qua
hinh sau:
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7.5. THIET KE LO HINH CHO CAN THEP GOC

7.5.1. Khai niém so do can thép goc

Dé can dugc thép goc thi cong viéc thiét k& 16 hinh 1a quan trong. Viéc thiét
k€ 16 hinh dua vao ki€u mdy, kich thu6c phoi ban ddu va nhitng nguyén tic chung
v€ cau tao 16 hinh 6 nhém gia cén tho, can trung gian va can tinh.

Phéi
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Hinh 7.12: So d6 nguyén ly thiét k& 16 hinh.
a. Can thép goc khong can; b. Can thép goéc can
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N2 3.5=45/3

H.7.14. So do thiét k€& 16 hinh cén thép goc vdi s6 lugng 16 hinh t6i thiéu, két hop vé6i he
16 hinh van nang & gid can trung gian va tho.

Thép gbc N°3,5 + 4,5; a. Thép géc N’5(50x50x5); b. Thép géc N°4(40x40x4).
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H.7.15. So d6 thiét k& 16 hinh cdn thép gbc trén may cén lién tuc
theo hé 16 hinh hd. Céc gid can X, XII, XIV truc ding
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H.7.16. So d6 thiét k€ 16 hinh can thép goc N?3,5(35x35x4) va N°4(40x40x4)
trén may cén lién tuc theo hé 16 hinh hd. Cac gia X, XII, XIV truc ding
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So d6 nguyén ly (hinh 7.12) hién nay dugc st dung rong rai. Cac 16 hinh
dinh hinh déu 12 nhitng 16 hinh kin va ¢6 s6 lugng 16 hinh t6i thi€u. S6 Iugng 16 hinh
kin phu thudc vao kich thuGc san pham (s6 hiéu ctia thép géc theo TCVN), vao tinh
nang va vao may can.

O so d6 thiét ké (hinh 7.12) chi ¢6 4 16 dinh hinh. O cdc nhém gia tho va
trung gian thi 16 hinh ¢6 cdu tao van nang va thuc t€ véi cach thiét k€ nay hién nay
duoc tng dung rong rai (hinh 7.14).

Theo so do (hinh 7.14) chi ¢6 4 16 dinh hinh va c6 thé can dugc thép gbc
nhiéu loai kich thuGc khdc nhau nho tinh chat van nang & cdc nhém gid can trung
gian va tho. Mot s6 tac gia nhu: Conoblox, Xindin... thi thiét k&€ can theo mot so do
cén trong 16 hinh hd, thi viéc ga lap truc sé€ thuan tién, don gian, nang cao dugc
nang suat ciia mdy, dé dang tu dong hoa dong thoi nang cao dugc do bén ranh truc,
c6 nghia la cho phép tang chiéu day 16p bién cting (nhiét luyén) cla truc cén. Trén
co s cdc s6 liéu thuc t&€ ngudi ta ti€n hanh thiét k& 16 hinh dé cén thép goc trén may
can hinh c& nho 250 tr phoi vuong 60 x 60mm.

Trén cac may can hinh ¢& nhd bo tri lién tuc c6 cac gia tri tuc ding xen ké
thi so do thiét k€ 16 hinh c¢6 thé tham khao trén hinh 7.15 va 7.16.

Tu hinh 7.15 va 7.16 c6 thé thdy véi mot kich thudc cua thép gbc can can
tuong tng c6 mot kich thude phoi duge can trén cdc nhom cén trung gian, gid can
tho theo hé thong 16 hinh van nang.

7.5.2. Hinh dang, két cau 16 hinh tinh khi can thép goc

Nhiém vu cta 16 hinh tinh la
thuc hién nén thang canh truéc khi hinh
thanh géc vuong & dinh, dong thoi ép
chiéu day canh (hinh 7.17). Chiéu rong
cta 16 hinh tinh (& hinh chi€u nam

ngang) ldy bang hoac 16n hon chiéu

rong cua phoi dua vao 16 hinh tinh dé

tranh hién tugng tép canh. D6i véi 16
hinh tinh khi tao bién dang ranh cua truc

Hinh 7.17. So d6 bién dang trong 16 hinh
tinh khi can thép géc

trén phai chi y dén bé mat (chiéu day)
16p bién trang (truc gang).

Tranh 16 hinh bi mon sau vao 16p gang xdm tao nén do nham trén bé mat san
phdm. V& céu tao 16 hinh tinh thi c¢6 thé c6 hai loai: 16 hinh tinh vé6i han ch€ gian
rong va 16 hinh tinh ¢6 gian rong tu do (hinh 7.18).

V6i 16 hinh tinh han ch€ gidn rong thi dau canh duoc gia cong tot do d6 dam
bao kich thudéc ban kinh ddu canh. Song né dé tao bavia, khi di€u kién cong nghé
cén khong 6n dinh (nhét do, trang thai bé mat truc, hé s6 ma st ...).

Hién nay, nguoi ta thudng thiét k& 16 hinh tinh c6 gian rong tu do. Uu diém
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ctia n6 1a c6 thé can mot so loai san pham. Khi diéu kién cong nghé cén thay doi,
né chi 1am thay déi doi chit it nhiéu chiéu day canh ma khong tao ra bavia, song
ban kinh dau canh khong dam bao tot.

a) b)
Hinh 7.18: C4u tao 16 hinh tinh khi cdn thép géc
a. ¢6 han ch€ gian rong; b. c¢6 gian rong tu do
Thiét k€ 16 hinh tinh phai xét kha nang co khi nguoi & dinh va kha nang dé
nan trén mdy nan. Vi khi co, dinh cta thép géc c6 thé bi thay d6i va sai léch. Cau
tao 16 hinh c6 xét hai yéu t6 trén cho & hinh 7.19. C4c thong s6 trén hinh 7.19 ¢6
thé tham khao nhu sau:
a=(01+0,15)
Dai véi 16 hinh tinh:
h’=0,25 + 0,3 mm.
Dai véi 16 hinh trung gian:

h’=2 + 5 mm.
Ban kinh cong R4,
(1 — a)2 +0,25 H.7.19. C4u tao 16 hinh tinh c6 xét dén kha niang
Rvﬁng = > (7.1) co khi nguoi & dinh va nan thang trén may nan.

Su sdp x€p vi tri 16 hinh tinh trén truc can d6i véi thép gbc can thi chi can
canh clia mdi mot bén 1am véi dudng thang ding mot géc 45° 1a da (khong cé luc
chiéu truc).

Dai véi thép gbc khong can (thép L) thi vi tri 16 hinh tinh ¢6 hai cdch bd tri:
c6 luc chiéu truc va khong c6 luc chiéu truc.

- Trudng hop c6 luc chiéu truc p, va p,:

Puodng phan gidc clia dinh géc vuong vuong géc v6i dudng thang nim ngang
di qua dinh géc vuong (hinh 7.20a), vi vay phai c6 dinh chiéu truc can than trén co
s két cdu lap ghép hai truc can.

- Truong hop dé tranh luc chiéu truc (p, = p,):

Duong phan gidc clia dinh géc tao véi duong thang diing mot géc nhat dinh
(hinh 7.20b). Truong hop nay dugc ting dung nhiéu trong thuc té.
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H.7.20. Hai vi tri 16 hinh tinh trén truc cén khi can thép géc khong can (thép L).
a. C6 luc chiéu truc (p, #p,); b. khong c6 luc chiéu truc (p, = p,)

7.5.3 Su gian rong trong 16 hinh dinh hinh khi can thép géc

Tuong tu nhu can thép det, trong cdc 16 hinh dinh hinh su gian rong cha yéu la do
luong ép A h tao ra va ta ¢6 thé xdc dinh theo biéu thiic:
Ab = 0,2Ah (7.2)
Chiéu dai ctia canh qua mdi 1an cén (theo huéng cédn) sé chinh l1a chiéu dai cta
canh trudc khi can dugc cong thém 1/2 Ab tinh duoc (c6 thé 14y theo dudng trung binh clia
mat trén, dudi ctia canh).

Céc nghién cttu ctia nhiéu tdc gia (Trecomarep; Merekin ...) cho thdy lugng gian
rong ty 1& véi chiéu dai cta canh, ¢ nghia 1a lugng gian rong trén mdi mot canh khac nhau
(khi can thép gbéc khong can).

O céc 16 trung gian ta c6:

Ab A
Véi canh I6n: 4 — b (7.3a)
1, 1, +1y
Ab A
Véi canh 16n: b__Ab (7.3b)
l, L,+1,
Trong do6:

Ab -Téng luong gidn rong c6 trén hai canh. Ab, - Luong gian rong & canh 16n.
Ab, - Lugng gidn rong & canh nho. 1 1, - Chi€u dai canh 16n va nho.
Trong thuc t€ ta thay luong gidn rong tinh tir 16 hinh dau tién dén 16 hinh cuéi (theo
hudng cén) c6 gia tri 16n hon lugng gidn rong tinh theo lugng ép, bdi vi trong céc 16 hinh
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dinh hinh ¢6 su bién dang ngoai ving ti€p xuc rat 16n nhat 1a céc 16 hinh dau tién, phoi bi
u6n cong. Khi su uén cong khong dang ké (& mot s6 16 hinh trung gian) thi &nh hudng cia
luong gidn rong phu c6 thé bd qua. Riéng d6i vé6i 16 dinh hinh ddu va 16 dinh hinh tinh thi
luong gidn rong do uén cong canh 1a dang ké va khong thé bd qua. Tuy nhién cho dén nay
van chua c6 phuong phép nao ddy du dé xdc dinh lugng gidn rong do bién dang ngoai viing
ti€p xuc tao ra. Theo nghién cttu cia Merekin thi vé6i 16 dinh hinh dau tién 16 hinh truéc
tinh va 16 dinh hinh tinh c6 thé tinh theo biéu thiic:

Ab,,, = 0.01(1, +1,) (7.4)
Nhu vay tong luong gidn rong trén mot canh 1a:
Ah
Aba = Abb = 7 + 0,011
=1 =1,
1
Véi thép géc can: Ab, = Ab—2—+0,011,
I, +1;
1
Vé6i thép gbc khong can: Aby, = Ab 1 bl + 0,011, (7.5)
aTlp

Luong gian rong tinh theo biéu thic (7.4) va (7.5) ¢6 thé tinh theo do dai dudng
trung binh cia mdi canh.
Theo dac diém bién dang trong céc 16 hinh dinh hinh nhu da néu trén, thi tri s6
gidn rong Ab & ca hai canh vuong c6 thé x4c dinh theo biéu thiic:

2b,,.AhK

_ brp )’
(H h)1+(1+a)(R J

[0

Ab =

0 day:
Ky, =k’ K7
k’=0,7+0,8;
k: Hé s0 xét dén gian rong do uon cong canh.
b.p: Chiéu dai canh tinh theo dudng trung binh (d6i v6i géc can: by = 2I;
doi v6i goc khong can: byg=1, + 1,).
Tri s6 cua k’ va k>’ ¢6 thé tham khao trong bang 7.6.

Bang 7.6. Tri s6 k(1 va k(I

Lﬁggggggﬁo ¢ (do) k’ Kk’ Kk Ghi chu
I 180 0,7 1 0,7 ¢ la goc & dinh
11 130+140 0,7 1,5 1,05 giam tir 130°
1 110+115 0,7 1,7 1,2 dén 90°
1Y% 95+100 0,75 1,9 1,4
\Y% 90 0,75 2 1,5
90 1 2 2

7.5.4. Hé s6 bién dang va cac thong so lién quan dén cau tao 16 hinh

a/ Po nghiéng dau canh cuta 16 hinh
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Do nghiéng nay c6 tac dung kep chat
phoi can va gia cong dau canh. Tuy theo do
day canh ma do nghiéng c6 thé chon (10-
15)%. Chiéu day canh cang 16n thi do nghiéng
cang 16n (hinh 7.21).

b/ Hé s6 bién dang theo chiéu day canh
Khi thiét k€ 16 hinh can thép goc thi hé so bién dang theo chiéu day canh 1 = E

phan 16n duoc chon theo s6 liéu thuc t€ tir d6 hinh thanh mot d6 thi dé tham khao. (H:
chiéu day canh truéc khi vao 16 hinh; h: chiéu day canh sau khi can).

n

1,6 7

7
<

7\
<

Hé s6 bién dang n=H/h

1,3
. N
1,1
veil ¥ I 5 3 6 thép

_ 5
goc ¢o kich thuée cang nho thi hé s6 bléﬂl@%nlgu%ﬂ%% l8nsAR game 16n, duong nhién
phéi ddm bao phu hop véi cong sudt dong co va do ben truc ciing nhu 1a géc an cho phép.
Hinh 7.22: D0 thi tham khao hé s6 bién dang chi¢u day canh theo géc
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¢/ Pao khe ho cua 16 hinh

10%

Nham dam bibich di2B:ce6udan 86 dha khethotieongelo dininh ciing véi thiét ké
ban kinh luon, phai diodkie dadahanhrd¢aiaia; hiale gifize hah thikbérhd ndm 6 phia trén
r;: ban kinh lugn diu trén cughenhh? 233 (0,35+0,4)h; h: chiéu day canh
d/ Bo tri 16 hinh thép goc trén truc can

Dé b6 trf 16 hinh truéc hét phai tim dudng trung tuyén ctia 16 hinh (xem chuong 5).
bit duong trung tuyén 16 hinh trung véi dudng can (néu cén c6 dp luc phai tim dudng cén).

d/ Cau tao cua 16 hinh uén canh (canh mé)
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Trong nhiéu phuong phdp thiét k€& 16 hinh cdn thép géc: cén theo canh théng, can
theo canh md, cdn ¢6 gidn rong tu do v.v... thi phuong phép thiét k€ theo kiéu uén canh
(c4n theo canh m&) duoc ting dung phd bién nhat. Dudi day ching ta tim hiéu ciu tao clia
16 hinh m& (hinh 7.24).

Thiét k€& 16 hinh canh md&

(hinh 7.24) phai bat dau tir 16 hinh X P

D o
trude tinh (nguoc huéng cén). :
b’: chiéu dai doan canh thang in
R: ban kinh uén canh. I Ly
H: chiéu sau cta ranh trén truc \V;\
(+:3
(7

can trén. N
B: chiéu rong cta 16 hinh (hinh : &
chiéu bang cdc 16 hinh). i 1-b ! x
X: khoang cach tir dinh géc dén g
duong thang qua tam ving tron c6 < '
ban kinh m& R.

Ao}
-
i}

{ B=2x

I G

Tl cdu tao cia mot 16 hinh ) M =l ) o
u6n canh trudc tinh, ta thay: néu b’ canE1Bf %‘gll% ﬁfﬁﬁﬁﬁbﬁ%‘f 5&%‘%“1&%%% 88h&H&hing
canh. Ban kinh R cang 16n, do uén cong cang ngHE OB AR Y4t Wdhg bé mat san
phidm (khong Xué&'lﬁ%ﬁ‘g %:ﬁfﬂh{i;cmf’u dai canh.
H cang nh, do bén truc cang bio dam do B Rt RihhgR O difkhong can 16n. B
= 2X, trong d6 X la khoang cdch tir dinh 16 hinh dBARAHBAH A FWSARR-chiéu rong B
va tri s6 X phai lua chon sao cho bao dam dua phoi vao 16 hinh tinh thuén 1gi, nghia la
chiéu rong cta 16 hinh tinh phai 16n hon chiéu rong ctia phoi dua vao 16 hinh. Nhu vay céc
kich thuGc ndi trén déu c6 moi lién hé véi nhau vé mat hinh hoc.
o, - gbc giita canh 16 hinh va dudng ngang: oo = 90° - 0,5¢ (7.6)
¢ - géc & dinh cta 16 hinh (hinh 7.24)

1-b'
l1-b’=R.a(rad) vy R=—-— (7.7)
0,01750.(d0)

X =b’.cosa + Rsina = 0,5B. (7.8)

H =b’.sina. +R(1-cosat) (7.9)
Tu biéu thic trén suy ra:
X ' Hsi
R=_X _ b, x o Hsine 4 (7.10)
sino.  tgo l-cosa

Néu nhu ¢ = 90° (v6i 16 hinh trudc tinh phai ¢6 géc & dinh phai 1a 90° thi & 16 hinh
tinh m&i dam bao géc & dinh 90°) thi ¢6 gia tri:
a=90"-0,5¢ =90" - 45° = 45°
Tur cdc biéu thic trén ta c¢6 cdc gia tri sau:
R=1275(1-b")
X =0,707b’ + 0,707R = 0,5B
H=0,707b’ + 0,293
R=1414X-b’
X=2414H-V
Cic cong trinh nghién cttu clia nhiéu tac gia vé thiét k& k& 16 hinh truéc tinh dé can
thép géc da dua ra cach chon céac thong so thiét k& nhu sau:
Véi thép gbc can:
H=(04+0,5)
R = (0,8 + 0,95)] = const
Vi thép géc khong can:
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H=(04+ 0,45)%

R,=(1 +1,1)], = const
R, =(0,7 + 0,8)], = const

b’ =(0,2 +0,6)1
1 - chiéu dai canh tinh theo dudng trung binh.
2 - b,
Tt cdc bi€u thiic trén ta c6 ty so: T =0,2+0,6

!
Trén co s& cla ty sO Kl ta ¢4 cdc mdi quan hé véi cac thong s6 khac cua 16 hinh

trude tinh cho trong bang 7.7:

Bang 7.7: Gi4 tri mot thong s6 cua 16 hinh trudc tinh khi o = 45°

-l R H,_; Xn-1 Bn_i
1n—l ln—l ln—l 1n—l ln—l

0,2 1,02 0,440 0,861 1,722
0,25 0,955 0,457 0,852 1,704
0,30 0,893 0,473 0,842 1,684
0,35 0,827 0,489 0,830 1,660
0.40 0,764 0,507 0,823 1,646
0,45 0,701 0,523 0,810 1,620
0,50 0,637 0,541 0,803 1,606

Dé c¢6 thé gidam dugc chiéu rong clia 16 hinh tir 16 hinh trudc tinh dén 16 hinh diu
tién thi tri s6 doan thang b’ = (0,2 + 0,4)1_,, tri s6 c4c thong s6 con lai cho trong bang
7.7.

7.5.5. Xac dinh chiéu rong va cac thong so cua cac 16 hinh can tho
a/ Xac dinh chiéu rong cua 16 hinh truéce tinh

Chiéu rong 16 hinh bén tinh x4c dinh theo céc biéu thic cho trong bang 7.7. Chiéu
rong nay phai bao dam dua phoi vao 16 hinh dé dang. Chiéu rong B clia cdc 16 hinh trudc 16
hinh tinh (nguoc huéng can) phai nho dén, tri s6 B ¢6 thé xéc dinh trén co s& do nghiéng
dau canh cta thép goc (hinh 7.25).
Néu nhu do nghiéng dau canh 1a 10% thi do giam chiéu rong cua 16 hinh gin biang
0,1h’ (h’ cho trén hinh 7.25). Trong céc tinh todn chon chiéu rong 16 hinh nhu sau:
B’ =B-(l+2)mm
B’- chiéu rong 16 hinh trudc.
B - chiéu rong 16 hinh sau (theo huéng can).
Ngoai ra chiéu rong cua 16 hinh con lién quan dén chiéu rong (do dai canh) canh
g6c c6 duoc khi tinh luong gian rong, géc udn @ tri s6 b’, d6 dai uén cong (1-b’) tang dan
tir 16 hinh trude tinh dén 16 hinh dau tién (nguoc huéng

can). 0,5Ab
Theo céc biéu thic 7.7 dén 7.10 ta co: ’
B=2X=2b'.cosa+2Rsina =
1-b' ) 11
—————-sina (71D
0,01745.a
a=90"-0,5.¢° 10%

=2b'.cosa + 2.

10% —
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Bn—l = 1,414.b'n_1+1,414.Rn_1 =
1,414b',_1+1,81,_1 =b'_1) =
=18.1,_1-0,386.b",_4
b’ - do dai doan canh thang.
1, , - chiéu dai canh géc.
R - ban kinh uén canh,
1n—l — b'n—l
0,785
b/ Xac dinh chiéu réng 16 hinh tho:

Khi géc ¢ = 130° thi o = 25°.

_1-b
0,436
B, =2.0,906.b';+2.0,423.R| =1,812.b'; +0,864.R| =1,941, —0,126b",
Néu doan canh thang b’ ¢6 gid tri b’ = 0,4.1 thi:
B,,=1,646.1 , va B,=1,889.],
Chiéu rong 16 hinh thi nhat 1ay nho hon chiéu rong & 16 hinh trude tinh bang mot
luong gian rong.
Muén bao dam cho chiéu rong 16 hinh tang din theo huéng cén thi khi thiét k& 16
hinh truéc tinh chon doan canh thiang b’ nho va nhu vay phan uén canh tang lén, cho nén
chiéu rong 16 hinh 16n 1én. Nhu vay & nhitng 16 hinh tho ddu c6 thé chon b’ = 0,5.1 véi
nhiing 16 hinh vé sau (theo huéng can) b’ = (0,2 + 0,4).1.
Sau khi xdc dinh duoc chiéu rong B tinh céc kich thudc con lai cua 16 hinh tho bang
céc biéu thifc da biét.

Véi R ) chiéu rong B 16 hinh 1a:

0,5.B=X=Db'.cosa +—Osinoc
0,01745.a
suy ra:
I.sino ' _05B
b= 0,01745.a
sinq
————— —Cosa
0,01745.a
R= io
0,01745.a

H =b’.sina + R(1 - cosa)
Vidicé ¢ =130° suy ra o = 25°

Do do:
10,423
_05B,
b'= %‘;3263 ~15,6(0,97.1-0,5.B,)
422 0,906
0.436
R = l_bé =229.(1-b';)

H=0,423.b> + 0,094R,
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Gia thiét rdng v6i 16 hinh trudc tinh ta chon b’ = 0,3.1, ;. Sau khi xdc dinh chiéu
rong clia né va chiéu rong ctia 16 hinh dau tién, sau dé dung cac cong thitc da biét tinh lai
doan canh thang b’ va nhan duoc gid tri qua 16n, vi du b’, > 0,6.1, thi céc kich thuéc cta 16

hinh trudc tinh phai tinh lai v6i gia tri
b, =(02+025).1,
Dé tham khao va don gidn hoa qu4 trinh tinh todn c6 thé sir dung cac gi4 tri clia
doan canh thang b’ theo tlng 14n c4n nhu sau
© Khi c6 5 lan cén:
b, =061; b,=0351; b,=0251; b’,=02.l;
® Khi ¢6 6 lan can:
b, =061; b,=04l; b,=0351; b,=0251;b%=02l;
Vi cdch chon nhu trén bao dam chiéu rong 16 hinh ting dan theo huéng can. Chon
chiéu rong phoi theo chiéu rong cta 16 hinh thit nhét v6i mot khoang trong cho gian rong
tor 2 + 10 mm.
¢/ Xac dinh ban kinh lugn ¢ dinh va ¢ dau canh
Bén kinh lugn & dinh phai dam bao dién day tot & goc, hé s6 gian dai & dinh nén 14y
dai hon & canh.

- Xéc dinh hé s6 giam chiéu cao & dinh 16 hinh. Trén co s& hinh 7.26 xéac dinh do

day m & dinh:

h R h+R(l—-cosa)
m= + —-R=
cosa  cosal cosal
Khi o = 45° ta cé:
h+0,293.R
m=——— ——
0,707

Vi géc a. ¢ 16 hinh tinh va truée
tinh déu nhu nhau vi vay:

h* =n.h;

R’=n.R
h’, h - Chiéu day canh trudc va
sau khi cén.
R’, R - Ban kinh & dinh cua phoi
trude va sau khi cén.
1 - hé s6 bién dang & dinh goc.

H.7.26. Xéc dinh ban kinh luon & 16 hinh

~m'_nh+0293nR
m  h+0293R

n

(7.12)
Néu R’ = 1.R thi hé s6 gidm chiéu cao & dinh va & canh s& nhu nhau. Vay dé c6 su
dién day t6t ¢ dinh thi ban kinh lugn & dinh s€ phai 14y 16n hon tri s6 1.R.
Vi du:
Xéc dinh ban kinh lugn khi ¢6 5 1an cdn dinh hinh (ngugc hudng cén):
Rs; R,= n4-R5§7 R;=n:R, Ry;=m,R5 Ri=1 R,
O day:
Ny Ni> Nis Ni» Ny - cdc hé s6 bién dang da xac dinh tir trudc.
Cac ban kinh dau canh (hinh 7.26):
r’, =15+ Ahg r’, =15+ Ah,
r; = Ah, r, = Ah,
Hoic ciing c6 thé chon: r’ =0,5.h var=0,35.h
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7.5.6. Vi du vé thiét ké 16 hinh can thép géc N°10 theo TCVN
a/ Cac s6 liéu ban dau
Thiét k& 16 hinh cén thép géc N°10
theo TCVN (hinh 5.16)
1 =100 mm véi dung sai + 2;
h =6,5; 7; 8 mm véi dung sai £ 0,60
h =10; 12; 14; 16 mm véi dung sai +
0,65; R,=12 mm; r’ =4 mm.
Vit liéu: thép CT38.
buong kinh truc cdn D = 500 mm
Toc do vong quay truc can n = 120
vong/phuit. ‘ ’ i oy il
Vi thép géc c6 nhiéu chiéu day h nén & day tAEHBh h201 §-36 5188 HHPEARA6 F =
1920 mm_>. thép géc N°10 TCVN
b/ Thiét ké va tinh toan
©® Xaic dinh cac kich thudce cua san pham 6 trang thai nong
Chiéu dai canh 1= (100 - 1,5).1,013 ~ 100 mm

Chiéu day canh h = (10 - 1,5).1,013 ~ 9,6 mm (c6 xét d&€n mot phan dung sai am).
Téng chiéu dai canh tinh theo dudng trung binh (khi khai trién thép géc):
2.1,=2.(100 - 0,5.9,6) = 190,4 mm.
V6i thép géc N°10 chon 5 14n cdn dinh hinh. Tham khdo do thi hinh 5.12 va céc s
liéu thuc t€ chon hé s6 giam chiéu cao nhu sau:

Z% =1,25.1,45.1,6.1,6.1,6 =7,41

® Xic dinh chiéu cao phoi ban dau:
H=9,6.7.41 =~ 71 14y tron 70 mm
Chiéu dai canh qua timg 14n cén (theo huéng cén)
h, =70/1,6 = 44 mm h,=17/1,45 =12 mm
h, =44/1,6 = 27,5 mm hy = 12/1,25 = 9,6 mm
h, =27,5/1,6 = 17 mm
Luong ép Ah cta ting lan can
Ah,=H-h, =70 - 44 = 26 mm
Ah,=h, -h, =44 -27,5=16,5 mm
Ahy =h, -h, = 27,5 - 17 = 10,5 mm
Ah,=h,-h,=17-12=5mm
Ah,=h, -h,=12-9,6 =2,4 mm
Kiém tra lai géc an véi 1an can dau tién khi dudng kinh truc D, = 450mm:

0y =arcos I—L = arcos 1—2—6 =20%36'
D h,

min — 450 —-44
Vé6i s6 vong quay cua truc can n = 120 vong/phit suy ra:
Vv 3,14.06,4(1)5.120 —2.82m/s

Theo d6 thi (hinh 6.11) ta tim duoc géc an a. =25°, vay luong ép trén 1a cho phép.
Dai véi cac 1an can khac nhau ta cling thir lai tuong tu. Trén co s& luong ép ta
tim lugng gidn rong trong 16 hinh tir bi€u thic (2.1) véi ka, = k* kK (bang 7.6).
Luong gidn rong trong 16 hinh V, 16 hinh tinh

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can 195

Abs = 2b,,.Ahs.K 4, _ 2.190.2,4.2 ~ Lomm

2 2
b 190.4
hy +ha) 1+(1+a)| 1B 12+9.6) 1+(1+0,11)] ————
(hg +hs) 1+C )(R.ocj ( )1 {270,2.0,11)

2.b,, = 2.1 (tinh theo dudng trung binh).
Chiéu rong vat can ldc di vao 16 hinh V (chiéu rong 16 hinh IV)
2.b, =2.bys - Abs =190,4 - 1,2 = 189,2 mm
Luong gian rong trong 16 hinh IV, trude tinh
2.189,2.2,5.1,5
Aby = =2.5mm

2
A7+12) 1+(1+0152) %2
219.0,152

Chiéu rong vat can lic di vao 16 hinh IV (chiéu rong 16 hinh III)
2.b, = 2.b,, - Ab, = 1892 - 2,5 = 186,7 mm
Lugng gidn rong trong 16 hinh IIT
2.186,7.10,5.1,4

Abj = 5 =5,9mm
186,7 j

275+1D 1+(1+0214) —— >
216.0,214

Chiéu rong vat cén lic di vao 16 hinh IV (chiéu rong 16 hinh II)
2.b, = 2.b,, - Ab, = 1867 - 5,9 = 180,8 mm
Lugng gidn rong trong 16 hinh II (tho)
2.180,8.16,5.1,2
Ab, = =7, 7mm

2
44 +27,5)|1+(1+0,279) &
211,3.0,279

Chiéu rong vat can ldc di vao 16 hinh IV (chi€u rong 16 hinh I)
2b, = 2.by, - Ab, = 180,8 - 7,7 = 173,1 mm
Luong gian rong trong 16 hinh I (tho)
2.173,1.26.1
Ab, = =9mm

2
(70+44) 1+ (1+0,355) _1731
203.0,355

Chiéu rong B clia phoi dugc xdc dinh theo chiéu rong cta 16 hinh I
B=2b,,-Ab, = 173,1 - 9 = 164,1 mm
© Xidc dinh cdc gbc ¢ dinh cta 16 hinh tho
Theo phuong phdp thiét ké thi dé bao dam géc & dinh clia thép géc 1a 90° thi & 16
hinh tinh va truéc tinh chon géc @ =90% ¢, = @5 = 90’
D6i v6i 16 hinh I, chon @, = 130°.
O Xadc dinh cdc gbc ¢ dinh cta 16 hinh II va III (@,, va @)
Tong luong ép trong cac 16 hinh IT; IIL; IV 1a
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2Ah, ; , = Ah, + Ah; + Ah, =16,5+ 10,5+ 5 =32 mm
Trong céc 16 hinh nay géc ¢ giam dén tir ¢ = 130°dén ¢ = 90° do dé:
TAQ = A, + A, + A, = 130° - 90° = 40°

Heé s6 ty 1¢é giam géc @ so vdi lugng é Ahlﬁ'm—M—ﬂ—IZS
- yleg g0c ¢ ong €p : ZAh 3 0
s 00 200 _ 0
Nhu vay géc ¢ ¢ 16 hinh II s€ la: ¢, =130 —m.Abz =130-1,25.16,5 = 109.,4
Ag

Géc @ & 16 hinh TIT 13: 3 = @ — Abs =109,4-1,25.10,5 ~ 96°

Z Ah
Géc ¢ 516 hinh IV [a: @, =90% @5 = 90"
Két qua tinh todn cua 5 16 hinh dugc téng hop trong bang 7.8

Bang 7.8. két qua tinh toan

S6 16 hinh

u h (mm) Ah (mm) | 2b, (mm) | 2Ab (mm) o (do)
Phoi - 70 - - - -

I 1,6 44 26 173,1 9 130
II 1,6 27,5 16,5 180,8 7,7 109
I 1,6 17 10,5 186,7 5,9 96
v 1,45 12 5 189,2 2,5 90
\Y 1,25 9,6 2,4 1904 1,2 90

u - hé s6 bién dang pu = H/h ; h - chiéu day canh; Ah - lugng ép
2.b,, - chiéu rong téng 2 canh; Ab - téng gidn rong trén 2 canh; @ - géc udn & dinh

¢/ Cau tao cac 16 hinh

@ L4 hinh 5: 16 hinh tinh
L6 hinh c6 canh thang, ban kinh luon & dinh R; = 12 mm; r’ =4 mm
Gian rong trong 16 hinh 12 gian rong tu do vi thép géc N°10 theo TCVN c6 nhiéu
chiéu day canh h khac nhau. Song dé can dugc san phdm nay chi cAn mot 16 hinh tinh véi
hai 16 hinh truéc tinh nham dam bao dugc dung sai trén chi€u dai canh 1a £ 2 mm. Mot 16
hinh trudc tinh cdn thép géc day 6,5; 7; 8 va 10 mm, 16 hinh trudc tinh kia dé can thép géc
day 12; 14 va 16mm.

Chiéu rong 16 hinh tinh:
B; =2.15.cosas = 2.95,5.0,707=135 mm
Chiéu rong miéng ranh truc trén chon
B~ 1,71
B’ =1,7.100 = 170 mm
Chiéu sau ranh truc

HS = O,S.B’S = % =85mm

® L6 hinh truéc tinh IV - uén canh
Chiéu dai canh 1, = 94,6 mm
Theo bang s6 liéu (bang 7.8) thi chiéu
day canh trong 16 hinh IV (H. 7.28) la:
Chiéu day canh h, = 12 mm

H. 7.27.C4u tao 16 hinh tinh ctia

thép géc N°10 TCVN
Géc @ c6 tri s6 ¢, = 90° va o, = 90 - 1/2¢, =

45°.
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Vé nguyén tic phai x4c dinh dugc doan canh thing b’ sao cho chiéu rong toan bo
16 hinh phai giam dan ngugc huéng cdn. Muon vay phai xdc dinh chiéu rong cua 16 hinh I
(tho). Trén co s& dy thiét k€ lai két cau 16 hinh trude tinh IV ¢6 udn canh.
Gia thiét chon b’, = 0,3.1, = 0,3.94,6 = 28,4 mm
Chiéu rong B ctia 16 hinh IV tinh theo biéu thic (7.11)

1

B=2X4=2b\.cosa+2.—————.sina,
0,01745.a
=2.28,4.0,707+2.1,275.(94,6 —28,4).0,707 = 160,lmm
Pai v6i 16 hinh tho 1, ta c6
- Chiéu dai canh:
173,1
I, =

=86,6mm

- Géc ¢, = 130° va a, = 25°
Gia thi€t chon b,” = 0,6.1, = 0,6.86,6 = 52 mm
- Chiéu rong ctia 16 hinh I

B, =2.X, =2.b".cosa+ 2.—O.sinoc
0,01745.a

=2.52.0,906 + 2.%.0,423 =161,3mm

Tl cdch tinh trén day chiéu rong B, = 160,1 mm khong pht hop gia thiét rang su
bién déi chiéu rong tir 16 hinh II, III, IV chi v6i 1 mm qua ting 15 hinh thi chiéu rong B
cta 16 hinh IV phai 1a B, = 164,1 (& trén ta tinh dugc B, = 160,1mm).
Nhu vay dé tang dugc chiéu rong ctia 16 hinh IV ta phai chon lai tri s6 b,” nho di
(nho hon 28,4 mm), vi du:
b’,=0,2.1,=0,2.94,6 = 19 mm
B,=2.X,=2.19.0,707 + 2.1,275.(94,6 - 19).0,707 = 163,9 ~ 164 mm
Bén kinh uén canh trén duong trung binh
R,=1,275.(94,6 - 19) = 1,275.75,6 = 96,5 mm
Ban kinh u6n canh mat trén dudng trung binh
h 12
R',=R, —74 =96,5 - = 90,5mm
Ban kinh uén canh mat duéi duong trung binh
h 12
R",=R, +74 =96,5 t= 102,5mm

Chiéu cao ranh truc trén tinh theo biéu thic (5.9)
H,=0,707.19 + 0,293.96,5 = 41,7 mm
Ban kinh lugn & dinh géc
R,=m,R;5s=145.12=17 mm
Bén kinh lugn & dau canh
r',=r1r5.Ahs=4.2,4=6,4 mm
C4c s0 liéu tinh todn ghi 1én ban vé& 16 hinh (hinh 7.28)
® L6 hinh III - 16 hinh tho

l;=93,4 mm
Theo s6 liéu & bang 7.8 ¢6
h, = 17mm; ¢ = 96’
Chiéu rong cua 16 hinh III
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B,=B,-1=163,9-1=162,9 mm
Do dai doan canh thing b’, tinh theo biéu thic (7.11):
l5.sinouy

————=——0,5.B;
b= 0,01745.005
37 sinoug
= —C0S03
0,01745.05

V6i o, =90 - 0,5.¢0, = 90 - 0,5.96 = 42° =

0,733 rad
sind2° = 0,699; cos42° = 0,743
93,4 3’369 -0,5.163
b'y= : =21mm
0,669 0743
0,733
Ban kinh u6n cong canh theo duong trung
binh
93,4 -21
3 =———=98,5mm
0,733
Ban kinh u6n canh mat trén dudng trung
binh
h 17
R;=R;-——>=985-—=90mm
2 2
Bén kinh u6n canh mat duégi duong trung
binh j
hj 17

R'3=R3+=>=985+-=107mm 10%

Chiéu cao ranh truc trén tinh theo biéu
thuc (7.9)
H, = B’;.sina; + R;.(1 - cosa,) = 21.0,669
+98,5.(1 - 0,743) =40,3 mm
Bén kinh luon & dau canh
r’ = Ah, =5 mm
Bén kinh lugn & dinh géc
R,=16R,=16.17=27 mm
Do nghiéng dau canh chon 10%
@ L6 hinh 11 - tho -
Theo s6 liéu & bang 7.8 J
1, =90,4 mm; h, = 27,5 mm; @, = 109%; a,
=35%30°
sin 35°30°= 0,5807; c0s35°30’= 0,8141
X4c dinh do dai doan thang b’,:

p— 40,3 —=

90,4 0581 _ 0,5.162
b’y = 095’219 =31,7mm
~—-0,814
0,619

10%
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Chiéu rong cta 16 hinh II: ~ B,=B;-1=162,9 -1~ 162,9 mm
Bén kinh uén cong canh theo duong trung binh

. 90,4 -31,7 — 95mm
0,619
Bén kinh uén cong canh mat trén dudng trung binh
h
R,=R, —72 —95-212 g1 25mm

Bén kinh uén canh mat dugi duong trung binh

R", =R, + h72 —95+272 _ 108 75mm

Chiéu cao ranh truc trén tinh theo biéu thic (7.9)
H, = 31,7.sin35°30" + 95.(1 - c0s35°30’) = 36,2 mm
Bén kinh lugn & dau canh
r,=r;+ Ah; =4+ 10,5 = 14,5 mm
Bén kinh luon & dinh géc
R, =1,6.R;;=1,6.27 =43 mm
Do nghiéng dau canh chon 10%

® Lo hinh I - tho
Theo s6 liéu & bang 7.8
L, = 86,6 mm; h, = 44 mm; ¢,, = 130°; o, = 25°
sin 25° = 0,423; c0s25° = 0,906
Xdc dinh do dai doan thang b’ :

86,6 0’323 -0,5.161
b = 0(31’2;6 =54, 7mm
’ -0,906
0,436

Chiéu rong cta 16 hinh I
B,=B,-1=162-1= 161 mm
Ban kinh uén cong canh theo duong trung binh

, = 8007547 535 mm
0,436

Bén kinh uén cong canh mat trén dudng trung binh

Rll :Rl —ﬂ:73,2—ﬁ=51,2mm
2 2

Bén kinh uén canh mat dugi duong trung binh

Rnl = Rl +h—21 = 73,2+4—; = 95,2mm

Chiéu cao ranh truc trén tinh theo biéu thic (7.9)
H, = 54,7.5sin25" + 73,2.(1 - c0s25% =30 mm

Bén kinh lugn & dau canh

r’, = Ah, = 16,5 mm
Ban kinh lugn & dinh géc

R,;=1,6R,,=1,6.43 =68 mm
Do nghiéng dau canh chon 10%
Chon chiéu rong phoi vao 16 hinh I
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Theo tinh toan (bang 7.8) ta c6
Chiéu cao phoi h, = 70 mm.

Chiéu rong phoi phai pht hop véi chiéu rong cta 16 hinh I, nghia la:

B,=161-9=152 mm

Vi chiéu day canh cta 16 hinh I 16n, géc uén canh nho, phoi dé vao 16 hinh vi thé
chi can dé mot khoang trong cho gidn rong nho, cho nén chon B, nhu sau:

7.5.7. Vi du vé thiét ké 16 hinh can thép goc khong can (chir L) N°12,5/8

B, =155 mm
Téat ca cac so liéu tinh toan dugc thong ké lai trong bang 7.9

a/ Cac s6 liéu ban dau

Duong kinh truc can: D = 500 mm.
S6 vong quay cua truc can: n = 120 vong/phuit.
Kich thuéc thép géc N°12,5/8 TCVN; Vit liéu: thép CT38.
l,=125"2mm 1, =80"> mm (dung sai + 2);

h = (7 + 8)™° mm (dung sai + 0,60); h = (10 + 12)"® mm (dung sai * 0,65)

R,=11 mm; r’ = 3,7 mm.

Thiét k& cho h = 10 mm dé c6 dién tich tiét dién F = 1970 mm”>.

Bang 7.9. Cac thong so thiét ké 16 hinh can thép goc N°'10 TCVN

b/ Tinh va thiét ké 16 hinh

@ Xdc dinh cdc kich thudc ctia san phdm & trang thai néng (1dy mot phan dung sai

am)
L, nong = (125 - 1,5).1,013 = 125 mm
Ly nong = (80 - 1,5).1,013 = 80 mm
Chiéu day canh
h,6e = (10 - 0,5).1,013 = 9,6 mm
Chiéu dai 2 canh tinh theo dudng trung binh:

Linong F Lo nong = 125 + 80 - 9,6 = 195,4 mm
Trén co s& do thi (hinh 7.22) xac dinh cac hé s6 bién dang cua timg 1an can nhu
sau:
H
Zf =1,25.1,45.1,6.1,6.1,6 = 7,41
Chiéu cao phoi h,=9,6.7.41 = 71 lay tron 70 mm
S6 1.
6| 1 | b | |B|h|o|R|R | R |H|IR|Tr |5 |K
hinh
Phoi 1551 70
I 86,6 |54,7|319|161| 44 | 130|732 | 51,2 | 952 | 30 |[68| - |16,5]|10
I (904 |31,7|58,7|162|27,5|109| 95 |81,25|108,75|36,2 43 |145| - |10
o1 (934 | 21 [724 (163 | 17 | 96 |98,5| 90 107 | 40,3 |27 -1 50 |10
IV 946 | 19 |756 (164 | 12 | 90 [96,5| 90,5 | 102,5 | 41,7 |17 | 6,4 - 110
V 1952 - - - 9 190 | - - - 673[12] 4 - -

1 - chiéu dai canh, mm
h - chiéu cao, mm

B - chiéu rong 16 hinh, mm

- ban kinh uén canh, mm;

- g6c udn canh, do R, - ban kinh lugn & dinh, mm
r - ban kinh lugn ddu canh mat dugi, mm

¢
, R
b’ - doan canh thang, mm R’- ban kinh u6n mat trén dudng trung binh, mm r,- ban kinh lugn ddu canh mat dudi, mm
R
H

h - chiéu day canh, mm

- chiéu cao rinh truc, mm

”-ban kinh u6n mat dudi dudong trung binh, mm K - do nghiéng dau canh, %

Chiéu dai canh qua ting lan can (theo huéng cén)
h, =70/1,6 = 44 mm
h, =44/1,6 = 27,5 mm

h,=17/1,45 ~ 12 mm
h; =12/1,25 ~9,6 mm
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h, =27,5/1,6 = 17 mm
Luong can Ah cta ting lan céan

Ah,=H-h,=70-44 =26 mm

Ah,=h,-h,=44-27,5=16,5 mm

Ah;=h,-h;=27,5-17=10,5 mm

Ah,=h,-h,=17-12=5mm
Ah,=h,-h,=12-9,6 =24 mm
Xac dinh géc an o, d6i véi 1an can I khi duong kinh truc D = 450mm

oy =arcos 1—$ :arcos(l—ij:ZOO%'
1 450 —-44

Vi s6 vong quay cua truc can n = 120 vong/phit suy ra
3,14.0,45.120
V=—"—""—"—"=282m/s
60
Theo d6 thi (hinh 6.11) tim dugc géc an o =25° - diéu kién an duoc thod man.
Xac dinh lugng gian rong & timg 16 hinh (vi ¢6 kich thudc twong tu nén c6 thé si
dung céc dai lugng gian rong & vi du 7.6)
Abs = 1,2 mm; Ab, = 2,5 mm; Ab; = 5,9 mm;
Ab, =7,7 mm; Ab, =9 mm;
Téng chiéu dai clia ting 14n cdn (tinh theo dudng trung binh)
ly+1,=1942mm; 1;+1;=191,7 mm;
l,+1,=1858mm; 1, +1,=178,1 mm;
Dé thiét k€ 16 hinh can biét chiéu dai clia canh dai va canh ngén. Trén co s& lugng
gidn rong chung, tinh lugng gin rong riéng trén mdi canh theo biéu thic:
Ab.1 Ab.1
Ab, = —3 Aby = —Db
1, +1; I, +1;
Trén co so tinh toan duogc cac gia tri sau:
Ab,s=0,7mm; 1,5=120,2mm; Ab,y=0,5mm; I5=752mm
Ab,=15mm; 1,=1192mm; Ab,=10mm; 1,=747 mm
Ab,;=37mm; 1;=118 mm; Ab,;=22mm; 1;=73,7mm
Ab,=48mm; 1,=1143mm; Ab,=29mm; I5=71,5mm
Ab,, =5 5mm; 1,=109,5mm; Ab,=3,5mm; I,=68,6mm
Goc ¢ & dinh tuong tu nhu vi du 7.6
@, = 130% @, = 109 ¢, = 96% ¢, = @5 = 90°
Bang 7.10. Cac tri so tinh toan cho vi du 7.7

min ~

a

1 e Ah 1 .
S0 10 hinh u h (mm) (mm) L, +1, 1, (ml;n) 2Ab (mm) | ¢ (do)
Phoi _ 70 - - - - - -

I 1,6 44 26 178,1 109,5 68,6 9 130
II 1,6 27,5 16,5 185,8 1143 71,5 7,7 109
III 1,6 17 10,5 191,7 118,0 73,7 5.9 96
v 1,45 12 5 194,2 119,5 74,7 2,5 90
\Y 1,25 9,6 2.4 1954 120,2 75,2 1,2 90

p - hé s6 bién dang p=H/h ; 1, - chiéu dai canh 16n, mm
h - chiéu day canh, mm; I, - chiéu dai canh nhd, mm
Ah - lugng ép, mm Ab - lugng gidn rong, mm
1, + 1, - chiéu rong tdng 2 canh, mm; @ - géc uon ¢ dinh, do
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Thiét k€ céc 16 hinh: bat ddu tir 16 hinh tinh
® L6 hinh V - tinh
Vé nguyén tac nén b tri 16 hinh sao cho chiéu cao H ctia canh 16n va nho nhu
nhau, nghia 1a phai c6 mot su can bang theo hinh chi€u ding ctia cdc canh
Tir két qua trén bang 7.10
l,.sina, = 1,.sinay,

1 _sinap a, = 90° - a, va sina, = cosa, nén
l, sina,
la la
— =1go},  suyra o =arctg—
1y 1y
120,2
Ta c6: o, = arctg——— = arctgl,6 = 58Y; o, =90° - 58° = 32°
Chiéu rong 16 hinh tinh:

B, = l.cosa, + l,cosa,, = 120,2. cos32° + 75,2.c0s58° = 141,8 mm
Chiéu sau ranh 16 hinh:
H, = 1,2.,.sinay, = 1,2.80.5in58° = 81,4 mm
Chiéu rong miéng 16 hinh truc trén
B’ = H(cotga,, + cotga,) = 81,4.(cotg58° + cotg32’) = 181 mm
Bén kinh lugn & dinh: R’ =11 mm
Bén kinh lugn & dau canh: 1’5 = 3,7 mm
Dé c6 thé cdn thép géc c6 nhiéu chiéu day cin sir dung 2 16 hinh sau:
- L6 hinh tinh cho h =7 mm
- L6 hinh tinh cho h = 10 mm
V6i chiéu day h =9 mm va h = 12 mm (bang 7.10) chi can thay d6i khe h& cha 2 16
hinh trén.

® L6 hinh trudce tinh IV

Theo bang s6 liéu (bang 7.10) ta c6:
1,=119,5 mm; 1, = 74,7 mm; h, = 12 mm; ¢, = 90° (hinh 7.29)
L4 hinh trudc tinh b tri sao cho dudng phan gidc trung v6i duong thang ding o, =
a,, = 45°. Sau d6 x4c dinh ban kinh uén canh nhé thanh ban kinh u6n tao chiéu rong ctia 16
hinh cua tat ca cac lan can (hinh 7.29).
Chonb’,, =0,2.1,,=0,2.74,7 = 14,9 mm
Hinh chi€u ndm ngang ctia canh nho;
Xy =0,707.14,9 + 1,275.(74,7 - 14,9).0,707 = 64,7 mm
Chonb’,, =0,6.1,, = 0,6.68,6 = 41,2 mm; ¢ = 130° ta c6

68,6 —41,2
Xp; =41,2.0,906 + 7.0,432 =63,7mm
K&t qua cho thdy su khéac nhau gitta hai chiéu rong X, qua nho. Cho nén ta chon lai
b’y =0,7.1;, =0,7.68,6 = 48 mm
68,6 —48
Xp1 =48.0,906 + ———.0,432 = 63,4mm
0,436
Can ctt vao cac gid tri trén ta chon cac gia tri X, nhu sau:
Xy = 64,7 mm; X, ; = 64,1 mm; X,, = 63,7 mm; X,, = 63,4 mm
Nhu vay tong chiéu rong clia 16 hinh dugc ting 1én 1+1,5 mm theo huéng cin
Dai véi canh 16n, hinh chi€u ndm ngang ¢6 gia tri sau:
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Xy =Xpg + Ly -1, =647+ 119,5 - 74,5 = 109,7 mm
Doan thang 1, - I,, = 44,8 mm chinh 14 phan nim ngang ctia canh 16n.
Chiéu rong toan bo 16 hinh:
B,= X, + X, =109,7 +64,7 = 174,4 mm

H.7.29. Cau tao 16 hinh c4n thép géc N°12,5/8 (chit L)

trén duong trung binh
R, =1,275.(74,7 - 14,9) =76,0 mm
Ban kinh u6n canh mat trén dudng trung binh

Béan kinh uon canh

Ban kinh u6n canh mat duéi duong trung binh
h
R”4 = R4 +74 =82mm

Chiéu cao ranh truc: H, =0,707.14,9 + 0,293.76 = 32,8 mm
Ban kinh luon & dinh géc: R, =1, R,’=1,45.11 = 16 mm
Béan kinh luon 6 ddu canh: ' =0,5.h = 6 mm
Do nghiéng dau canh chon 10%.

@ L6 hinh tho III

Theo s6 liéu 6 bang 7.10:
l,; = 73,7 mm; h, = 17 mm; ¢ = 96%; a, = 42% X,, = 64,1 mm
X4c dinh do dai doan thang b’,:

73,7 g’6§§ 64,1
b, = 066,97 ~183mm
0970743
0,733
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73,7—-18,3
Bén kinh udn cong canh: Ry =——=75,5mm
0,733
Ban kinh u6n cong canh mat trén duong trung binh
h; 17

R’3 :R3 ——:75,5——:67mm
2 2

Ban kinh u6n canh mat duéi duong trung binh

h
R";=R; +73 =755 +% = 84mm

Poan ndm ngang cta canh 16n: 1,; - 1,; = 1180 - 73,7 = 44,3 mm
Hinh chi€u ndm ngang ctia canh 16n: X,; = 64,1 + 44,3 = 108,4 mm
Chiéu rong cta 16 hinh: B, = X; + X,; = 64,1 + 108,4 = 172,5 mm
Chiéu cao cua ranh 16 hinh:
H, = 18,3.5in42" + 45,5.(1 - cos42%) = 31,6 mm
Bén kinh lugn & dinh géc: R;;=1,6.R;, =26 mm
Ban kinh luon & dau canh (trén): r’,= Ahy/2 =6 mm
Do nghiéng dau canh chon 10%

® Lo hinh tho II

Theo s6 liéu 6 bang 7.10
l,, =71,5 mm; h, = 27,5 mm; ¢ = 109% a, = 35°30’; X,, = 63,7 mm

71,5 O’Sfl - 63,7
Xéc dinh do dai doan thang b’,: b', = 0 5%16 9 =28,6mm
’ —-0,743
0,619
Ban kinh uon cong canh: R, = 71,5-286 =69,2mm
0,619
Bén kinh uén cong canh mat trén dudng trung binh
h
R, =R, —72 =692 212 _ 55 4mm

Bén kinh uén canh mat dugi duong trung binh

h, 27,5

an = R2 + 7 = 69,2 + =83mm

Poan nam ngang cta canh 16n: 1, - I, = 114,3 - 71,5 = 42,8 mm
Hinh chi€u nim ngang cta canh 16n: X,, = 63,7 + 42,8 = 106,5 mm
Chiéu rong cta 16 hinh: B, = X, + X,, = 63,7 + 106,5 = 170,2 mm
Chiéu cao cua ranh 16 hinh:
H, = 28,6.5in35°30" + 69,2.(1 - c0s35°30”) = 29,5 mm
Bén kinh lugn & dinh géc: R, =1,6.R,;; =42 mm
Bén kinh lugn & dau canh (dudi): r’, = Ahy/2 = 14 mm
Do nghiéng dau canh chon 10%

® Lo hinh tho I
Theo s6 liéu ¢ bang 7.10

1,, = 68,6 mm; h, = 44 mm; ¢ = 130°%; o, = 25% X,, = 63,4 mm
X4c dinh do dai doan thang b’;:
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0,423
68.,6. 0.436 -634
b'y = 0 42’3 =48mm
’ —0,906
0,436
S6 16 , , ,
Phoi 160 70
I 68,6 48 40,9 20,6 167,7 44 130 | 63,4 | 1043 | 47,2 25,2 6
Im |71,5 28 42,8 42,9 170,2 | 27,5 | 109 | 63,7 | 106,5 | 69,2 55,4 ¢
mr (73,7 | 18,3 | 443 554 172,5 17 96 64,1 | 1084 | 75,5 67 ¢
IV 747 | 149 | 448 59,8 174 12 90 | 64,6 | 1094 76 70 ¢
V. 752 - - - 141,8 | 9,6 90 39,8 102 - -
1 - chiéu dai canh, mm ¢ - gbc udn canh, do
b’ - doan canh thing, mm R - ban kinh u6n canh, mm;
1, -1, - doan nam ngang ctia canh 16n, mm R’- ban kinh u6n mat trén dudong trung binh, mm
1, -b’, - doan nam ngang cua canh 16n, mm R”-ban kinh uén mat duéi duong trung binh, mm
B - chiéu rong 16 hinh, mm h - chiéu day canh, mm
68,6 —48
Ban kinh uon cong canh: Ry =————=472mm
0,436
Ban kinh u6n cong canh mat trén duong trung binh
h; 44

R, =R, -1 =472-"2=252mm
2 2

Ban kinh u6én canh mat duéi duong trung binh

R", =R, +% =472 +% = 69,2mm

Poan nam ngang ctia canh 16n: 1, - I,, = 109,5 - 68,6 = 40,9 mm
Hinh chi€u ndm ngang ctia canh 16n: X,, = 64,1 + 40,9 = 104,3 mm
Chiéu rong cta 16 hinh: B, = X, + X, =63,4 + 104,3 = 167,7 mm
Chiéu cao cua ranh 16 hinh:
H, = 48,8.5in25" + 47,2.(1 - c0s25%) = 25,1 mm
Ban kinh lugn & dinh géc:  R,; =1,6.R;, =67 mm
Ban kinh lugn & dau canh (trén): r’,= 0,35.h, = 15 mm
Do nghiéng dau canh chon 10%

@ Xac dinh chiéu rong phoi

Theo bang 7.10 ta ¢c6 chiéu cao phoi h, = 70 mm
Chiéu rong phoi B, = B, - Ab, = 167,7 - 9 = 158,7 mm
Thiét k&€ 16 hinh nhu trén cho phép thuc hién han ché€ gian rong. Vi vay chon B,
=160 mm.  Téng hop cdc so6 liéu ta lap duoc bang 7.11

Bang 7.11. Cac thong so thiét k& 16 hinh can thép g6c khong can N° 12.5/8 TCVN
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7.6. Thiét k& 16 hinh c4n mot s6 san pham don gian
7.6.1. Thiét ké 16 hinh can thép tron
a/ May can thép tron va phuong phap can
Thép tron dugc can trén cic may sau:
-  MaA4y can day D = 250 + 300 mm.
- Mady cén hinh ¢ nho D = 250 + 350 mm.
- May cén det va bang thép D = 300 + 450 mm.
- May can hinh ¢& trung D =400 + 550 mm.
- May can hinh ¢& 16n D = 600 + 750 mm.

Cac may can hinh méi va hién dai c6 duong kinh truc can nho hon so véi

duong kinh truc can cua cadc mdy bo tri hang, chit Z (ban co) v.v ...

May can hinh hién dai c6 nang suét cao, to6c do can I6n, bo tri lién tuc thanh

titng nhém gid: can tho, can trung gian, can tinh. C4n trung gian va can tinh c6 thé

c6 2 nhém gié song song, gitta cic nhoém gia lién tuc c6 co gid truc ding va gia truc
nidm ngang xen k&. Phoi liéu cho mdy cdn lién tuc c6 tiét dién vuodng (80 x 80) va

(100 x 100) dai 12 m, san lugng dat dén 0,9 triéu tdn/nam.

<

{
£ &
o

" Ny A
B0

H.7.30. Cac hé thong 16 hinh thudng ding dé can thép tron

Th tu va céc budc tinh todn cho 1 san phdm thép tron nhu sau:

CRICIECIC
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@ Chon hé théng 16 hinh cén tho theo kiéu mdy (b6 tri hang hay lién tuc) véi
kich thudGc cua thép tron.

® Qua trinh tinh 1a ngugc hudng céan, ¢6 tinh dén mot phan dung sai am,
nhiét do két thic can.

Xac dinh kich thudc san pham ¢ trang thdi nong

® Xac dinh hé s6 gian dai ¢ 16 hinh tinh, trudc tinh, tim dién tich ti€t dién
ctia 16 hinh 6van va vuong trudc tinh. D€ xéac dinh 2 hé s6 gidn dai néi trén c6 thé
tham khao thong s6 thuc nghiém nhu trén do thi hinh 7.31 ta c6:

Miron = 1’1 - 1’2 Hov(My) utrbn(uvuéng)
Hown = 1,18 + 1,28 13— A
@ Tinh lugng gian rong trong 16 hinh WW wmm
tinh dé x4c dinh kich thudc 16 hinh 6van truéc 1.2 [LALLALL
tinh. Theo dién tich tiét dién cta 16 hinh vuong mmzﬁﬂmw
trude tinh xdc dinh canh va céc kich thuée khac 1+
cta 16 hinh vuodng, tir 16 hinh vuong nay trg ve 5 25 50 75 100 125 150
sau tinh theo hé thong 16 hinh gian dai (da hoc & Dudng kinh d (canh a), mm —»
chuong 2). H.7.31. D6 thi x4c dinh hé s6 gian dai

® Tinh céc kich thudc cua 16 hinh tho theo hé tholhdahclgn va trude tinh
b/ Thiét ké 10 hinh can thép tron trén may can lién tuc

Ngay nay cdc mdy cdn hinh lién tuc dugc thiét k& va ché tao rat pho bién.
Khi cén lién tuc phai dam bao hang s6 cédn 1a lién tuc dong thoi khi cén lién tuc cé
thé phai lat thép giita cdc gid, hodc khong lat thép néu c6 cic gia truc ding va truc
nam ngang xen k&. Khi thiét k& 16 hinh phai st dung mot luong kéo cang gitta céc
gid va do d6 sau khi lat phoi thi thudng phoi khong 6n dinh cho nén muén din
hudéng vao phai kep chat phoi, di€u nay lam mai mon nhanh bé mat dan huéng va
chong hu hong.

Khi cdn lién tuc nhiéu xi nghiép da stt dung c6 hiéu qua hé 16 hinh 6van va
ovan canh 6 nhém gid cdn tinh c6 truc ding va truc nam ngang xen k&. Hé s6 gidn
dai cta hé thong nay thuong la p = 1,4 + 1,45 tir 6van canh no sang 6van canh kia
(H.7.30)

Céc budc thiét k& 16 hinh cén thép tron theo hé thong 6van va 6van canh trén
may can hinh c¢& nho sau:

® Xdc dinh kich thude theo 16 hinh tinh va trudc tinh sau dé dén cac 16 hinh
tho (Hinh 7. 30c¢)

® Tim kich thuéc cta dvan canh trén co s& cac do thi thé hién méi lién hé
gitra géc an, toc do can, hé so gian dai tir cac hinh 7.32 va 7.33.

Hé s6 gian dai trong 16 hinh 6van chon nhu sau:

Hovan = 1+ L,25(1oyc - 1)
® Tim hé s6 gian dai tir 6van canh no sang 6van canh kia:

,"l' = l"lOV' MOV-C
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j F
Ta co: Ko :F—O:ul.uz...un.
L ~

28 ////i/u_ "
Lo} / / |
ERR I e = i = s M RSN
) / "1
Q " L_— //

-l
4

10 15 20 25 30 35 40 45 50 55
Chiéu rong 16 hinh 6van canh (mm)

H.7.32. Quan hé giita géc an, hé s6 gian dai va chiéu rong cta 16
hinh 6van canh (duong kinh truc can D = 250 mm

TruGe hét tim dién tich va kich thuGc ctia tat ca cac 16 hinh 6van canh:

’ h h
Lay ty so Y=< =1,2+1,25; chon === =1,25;
bOV*C bOV*C
Ta cé F,..=h, .b,.=094b% .
Vay b, .=+L06.F, .; h,.=125b,.
40
m=15 ju=14 m=1300 10
37 /////,// //H— >
o
= 24 //?//; ] n=1,1
o]
8 16 | :’//
/ /

10 20 30 40 50 60 70 80 90 100
Chiéu rong 16 hinh 6van canh (mm)

H.7.33. Quan hé giita géc an, hé s6 gian dai va chiéu rong cta 16
hinh 6van canh (duong kinh truc can D = 350 mm

@ Tur dién tich cua 16 hinh ovan canh tim hé s6 gian dai va dién tich cta céac

16 hinh 6van trung gian.

Ta co: U=y -Hoye =Hove [1 + 1,25(uovfC - 1)] =125u2,_.—025u,,_.;
. 0,25+ 4/0,063 4+ 5u
Vay uov—c = ¢
2,5
l"lov = L ’ ta Cé: I:“ov = Mov—c 'Fov—c °
HOV*C
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® Pé€ tim kich thudc cua cdc 16 hinh 6van trung gian phai tim luong gidn
rong trong céc 16 hinh ovan canh theo d6 thi hinh 7.34 va 7.35

10
M= 1,5
8 — 1,4
~ L — Hoye = 1s
< 6 L = T -3
an ov-c — L
g 4 /14/,4// Hove = 1,2
an 2 /// ov-¢ ’
g. 9/——'
=)
a 0

10 15 20 25 30 35 40 45 50 55 60
Chiéu rong 16 hinh 6van canh (mm)
H.7.34. X4c dinh lugng gidn rong theo chiéu rong cia O6van canh
va hé so gian dai (duong kinh truc cdn D = 250 mm

16 / H...=15
14 ]
=14
E 12 /// '/MOV-L/
=)
= yd 7
S 10 v . = 13
i
(g 8 ///‘/ //
S Hoye = 1,2
z . ,/ /// | // 0
/7

A 4 //,/// !"lov-c = 1’1

2 /ﬁ/

10 20 30 40 50 60 70 80 90 100
Chiéu rong 16 hinh 6van canh (mm)

H.7.35. X4c dinh luong gidn rong theo chiéu rong cia 6van canh
va hé s6 gian dai (duong kinh truc can D = 350 mm

Trong truong hgp duong kinh truc can khong phu hop phai lam theo phuong

phédp noi suy:
Ab = AB., /1
350

Ab: tri s6 tim dugc trén do thi khi dudng kinh truc can D = 350 mm.
Nhu vay chiéu rong va chiéu cao 16 hinh 6vanla: b, =b_,_. —Ab
3F

ov

hov =77 o
2b,, +S
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S: khe hd giita 2 truc can (mm).
C6 thé tinh lai luong gidn rong trong 16 hinh dvan theo biéu thc:

Ab,, = (0,45 +0’5)-\/ Ah R g (%)

TB

Ab,,: lwgng ép trung binh = (b’ - by,.1)
Ry g: ban kinh lam viéc
b’g: chi€u day cua phoi 6van canh
b,,.7p: chiéu day trung binh ctia 16 hinh 6van
Chiéu cao cta 16 hinh 6van:

h,, =h'+Ab_,
C6 thé hiéu chinh lai kich thudc tinh to4n cho phu hop.
¢/ Vi du can thép tron d = 16 mm trén may can lién tuc D = 250

® Cac so liéu ban dau

Nhém gid cén tinh: 2 gid cudi véi duong kinh truc can D = 280 mm; cic gia
con lai v6i duong kinh truc can D = 330 mm.

Phoi vao nhém gid cén tinh c6 céc kich thudc: h,.b; = 44,38 mm. Dién tich
tiét dien: F, = 1280 mm?.

Hé thong 16 hinh tho: 6van - 6van canh.

Qua4 trinh tinh todn 1a nguoc huéng can.

® Thuc hién tinh toan

- L6 hinh tron tinh:

d, = (16 _03
2
d;s=15,75.1,014 = 16 mm
_ndjs 314167

F,= = =201mm’
4 4

Chon p;5= 1,15 va p,, = 1,2 (theo d6 thi 7.31)
- L6 hinh 6van trudce tinh
Dién tich tiét dién:
F. = 1,s.Fs = 1,15.201 = 231 mm>
- Luong gian rong trong 16 hinh tron xéac dinh theo d6 thi hinh 6.12 ta ¢6: Ab
=2 mm.

j =15,75 mm

Chiéu rong 16 hinh trén gia 14:
by, =ds-Abs=16-2 = 14 mm

Chiéu cao 16 hinh 6van trén gia truc ding 14 v6i khe hd S = 2 mm.

_3F, 3231

C2b,+S 21442

h, =23,Imm .
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Céc 16 hinh con lai & cdc gid can khdc nhau sé tinh theo hé thong 6van-6van
canh.
Heé s6 gian dai chon nhu sau: p,,.=1,2+ 1,3
Heé s0 gian dai ¢ 16 hinh 6van: p,, .= 1,25+ 1,4
Heé s6 gian dai tir 6van canh no sang 6van canh kia: p = p,. to,. = 1,5 + 1,8
Tai gia 13:
Lo hinh 6van canh cua gid ¢6 truc ndim ngang;:
F,=u,,.F, =12.231=277mm".
Phoi di tir gid thi 7 dén gid 13 do d6 ¢6 3 cap 16 hinh 6van canh véi:

F, = 1280 mm>
kil :s‘/1280 =1,665.
F, V277

N6i chung khi cén lién tuc c6 toc do 16n, 6 nhom gid can tinh khong nén

Vay H = Mov'uov—c

ding hé s6 gian dai 16n dé tranh mon 16 hinh, & 16 hinh 6van 14y hé s6 gidn dai 16n
hon & 16 hinh 6van canh. Biét duoc hé s6 gian dai xac dinh dién tich tiét dién va céc
kich thudc cua 16 hinh.

Dién tich 6van canh: F;;=0,75.b;5.h;; = 277 mm?.

Vay chiéu rong 16 hinh: b3 = /1,06.F; =17,lmm ;

Chiéu cao 16 hinh: h;;=1,25.b;; =21,4 mm.

- Lugng gian rong trong 16 hinh x4c dinh theo d6 thi H.7.34 va H.7.35:
Ab;; =3 mm.

Gia can 12 - é6van:

Dién tich 16 hinh:  F,, =338 mm

Chiéu rong 16 hinh: b;, =b;; - Ab;; =17,1 -3 =14,1 mm
Chiéu cao 16 hinh, khi khe hd S = 3,5 mm:

3F,  3.338

h12 = = =32mm;
2b, +S  2.141+35
2 . X 1N s 2 P b2 + h2
Bén kinh 16 hinh tinh theo biéu thitc: R, = —Ozlh ov

Gia can 11 - ovan canh:

Dién tich 16 hinh: F,; = 426 mm?.

Chiéu rong 16 hinh: b, =/1,06.F,, =+/1,06.426 =21,2mm
Chiéu cao 16 hinh: h;; =1,25.21,2=26,5 mm

Vé6i py, = 1,28 tim Ab,, theo d6 thi H.7.34 va H.7.35 ta ¢6: Ab,; =4 mm
Kiém tra lai luong gian rong ¢ gia 12 theo biéu thic:
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Ab,, =(0,45+0,5)/Ahy R g [AJ,I—TBJ

TB

Véi Ah.; =0,75.21,2 - 333—28 =15,9-10,8 = 5,4mm
Ry = %10’5 =159,8mm;
Ab,, = 0,45.«/5,4.159,8(155’49) =4,5mm .

Khoang trong danh cho gian rong & 16 hinh gia 12:
AB,, =h,, —h, =32-26,5=55mm.
Cic kich thudc 6van khong phai thay déi lai vi luong gidn rong c6 thé diéu
chinh béi khe ha giita 2 truc can.
Gia can 10 - 16 hinh 6van
Dién tich 16 hinh:  F,;, = 337 mm?
Chiéu rong nam ngang (chiéu day 16 hinh):
by =by, - Ab,; =212 -4 =172 mm
Chiéu cao 16 hinh, khi khe hé S = 5 mm.
3F, _  3.537

h, = = =40,8mm ;
2b,+S  2.172+5
z z X N z R ~ b120 + hfo
Bén kinh 10 hinh tinh theo biéu thic: R, = BT
10

Gia can 9 - ovan canh:

Dién tich 16 hinh: Fy = 709 mm?.

Chiéu rong 16 hinh: b, = /106.F, =+/1,06.709 =27,4mm
Chiéu cao 16 hinh: hy = 1,25. 27,4 = 34,2 mm

Tim Ab, theo d6 thi H.7.34 va H.7.35 ta c6: Aby = 4,5 mm
Kiém tra lai lugng gidn rong Ab,, theo biéu thic:

Aby =(0,45+0,5)./Ah1g Rgtp (AETB j
b

TB
‘e 537
Véi Ah, =0,75.27,4 - 208 20,5-13,1=7,4mm
Ry = @ =158,5mm;
Abyy = 0,45.«/7,4.158,5.(27(;45) =5,6mm .
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Khoang trong danh cho gidn rong & 16 hinh gia 10:
AB,, =h,, —h, =408-34,2 =6,6mm .
Cac kich thudc o6van khong phai thay déi lai vi lwong gidn rong c6 thé diéu
chinh bdi khe hé gitra 2 truc can.
Gia can 8 - ovan
Dién tich 16 hinh:  Fg = 920 mm?
Chiéu rong nam ngang (chiéu day 16 hinh):
bg = by - Aby = 27,4 - 4,5 = 22.9 mm
Chiéu cao 16 hinh, khi khe hé S = 6,5 mm.
_O3F, 3920
T 2b,+S 2229465
Dién tich phoi vao 16 hinh 8:
F, = h,.b, = 44.38 = 1672 mm>
Khoang trong cua 16 hinh évan danh cho gian rong:
Abg =hg —h, =52,8—44 =8 8mm ;
Kiém tra lai luong gidn rong theo biéu thuc:

Ah =0,75.38 —% =28,5-17,4=111lmm

2

hg =52,8mm;

Ry = % —156,3mm
111 )="7,3mm
8,5

Aby =045 1LL1563(

Do 7,3 < 8,8 nén qua trinh can s€ khong tao bavia.

Dién tich ti€t dién 6van c6 thé tinh chinh x4c bang biéu thic:
Fo =h,.S + Kp o (b, - S).

S: khe ho gitra 2 truc can;

h,,: chiéu cao 6van & truc ding;

b,,: chicu day (rong) o6van;

’ , .~ h .
K,,: hé so tinh theo ty s b = S ; (hinh 7.36)

ov

Dy =Dy _g =Dy —hqy.

D,:duong kinh ban dau va la khoang cach giita 2 duong tam truc can khi da
g4 lap truc dé cédn.

Puong kinh vanh truc: D, = D — S trong thuc t€ la duong kinh danh nghia,
trén co s& ctia duong kinh nay nguoi ta tinh duong kinh lam viéc trung binh Dy
Hiéng s6 cén lién tuc dugc tinh tir gid cuoi cung (gia 15) v6i V = 15 m/s; suy ran =
1023,6 vong/phut.
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0,785 T l [
0.78 i T 11
077 \ I SR S . |
A S |
076 \ et S = =
>y Y R O | ' [
% TN 1T 1 | @\ N i
Sl o a0
3073 { . GG W S D) ¢
M= | [ 1 | !
072 BN 1| | T 17 1 1
s 071} i e W by, S
0.70 + S B L e v o e
0.69 i B ) 5 BT IS SIS WS S —
0,68 = — —
0.67
10 14 1.8 22 2.6 30 34 3.8 42
ﬁav i
H.7.36. Do thi x4c dinh K, b, ~s

Duong kinh lam viéc trung binh:
Dy =D—H, =D—-25 =280~ 2L _ 267 4mm
d 16
K,s = Fis.Dyppnt = 201.267,4.1023,6 = 55.10°,
d/ Cau tao 16 hinh tinh va 2 16 hinh trudc tinh
® cau tao 16 hinh tinh

C6 nhi€u cach thiét k& 16 hinh tinh khi can thép tron.
Kich thudc cua 16 hinh tron, v6i phoi & trang thai néng:
A —A
dM%:4Lm2+Lm5ﬁ——L5—%
Trong d6:  A,: dung sai duong cua san phim
A,: dung sai am clia san pham
Thong thuong thi duong kinh phai ¢ trang thdi nguoi theo dung sai am la:
Ay
dnguoi =d ==~
boi v6i thép c6 chit lugng thi duong kinh phoi & trang thai ngudi theo dung

sai duong dugc tinh nhu sau:

A A —A
:d+72; hozflc:dnguoi:d——l2 2

Vi du, dé cén thép tron v6i do chinh xdc thuong d =207 va v6i do chinh

dngu@i

2 2
xédc cao d =20707 .

 +02-04

Ta co: dyguei =20 =19,9mm

dpgng = (1,012+1,015).19,9 ~ 20,16mm..

Khi thiét k& 16 hinh tron tinh thong thudng ta c6:
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- Chiéu rong 16 hinh tron By (dudng kinh thép tron & trang néng) nhu trén
hinh 7.37a:
By =(d+A,)(1,012+1,015);

- Khe ho gitta cdc vanh truc: s = (l +ij.D ;
8 25

D: duong kinh truc can.

- Ban kinh & vanh truc: r=0,1d

d: duong kinh thép tron.

H.7.37. C4u tao 16 hinh tron tinh
a/ ciu tao thong thuong; b/ ciu tao c6 do nghiéng

Dai véi thép tron c¢6 dudng kinh nho thi khe hé gitta cdac vanh truc 16 hinh c6
mot do nghiéng (I1dm rong miéng 16 hinh) nhim trdnh bavia trén san pham
(H7.37b). Cach cau tao la v€ vong tron c¢6 duong kinh & trang thai nong clia san
pham (d,,,, = 1,013.d) sau d6 ké truc nam ngang va xdc dinh khe ho S, ti€p theo ké
moOt dudng nghiéng véi truc ndm ngang ti€p tuyén véi vong tron (H7.37b).

Tu hinh ve ta thay:

AB AD
k=—=—=tga
OB DC

V6i do nghiéng k khac nhau (tuy theo kich thuéc san phdm) tim dugc gid tri
B, (chiéu rong 16 hinh) & bang 7.12.

Ban kinh luon & vanh truc: r = (0,08+0,1).d

@ CAu tao 16 hinh 6van va vuong trudc tinh

D6i véi 16 hinh ovan (H2.28) va ta c6 biéu thitc (xem lai chuong 2):

_by +hy,
ov 4h0v ’

Khe h¢ gitta 2 truc can S = (0,01+-0,05).D

Ban kinh vé 6van: R
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Bdng 7.12. Do nghiéng va duong kinh nam ngang ciia 16 hinh tinh

D k o By

105 = 50 0,2 1120’ 1,021.d,,, - 0,2.S
55+ 50 0,3 16°40° 1,050.d,,,, - 0,3.8
45 = 30 0.4 21°50° 1,081.d,,,, - 0,4.5
30 = 10 0,5 26°35° 1,12.d,,,, - 0,5.5

D: dudng kinh san phim o gbc nghiéng véi ti€p tuyén

k: do nghiéng B,: chiéu rong 16 hinh

L6 hinh vuong ¢6 ban kinh luon (H.2.30):

H=b=1,14.C

Kich thuéc thuc t&: b, =1,14.C—S; h,=1,14.C — 0,82.r; 1= 0,15.C
® Vi du: xdc dinh cédc kich thude cta 16 hinh tinh, trude tinh (6van) va trudc
16 hinh 6van theo phuong phdp d6 thi dé can thép tron d = 50 mm.
L6 hinh tinh
Khong xét dung sai ta ¢6 dudng kinh san phdm & trang thdi néng nhu sau:
d,one =1,013.50 = 50,7mm
Chon k = 0,4 va S =5 mm. Theo bang 7.1 ta cé:
d,on — By =1,081.d,,,, —0,4.5=1081.50,7—-0,45=52,8mm
Bén kinh lugn vanh truc: r = 0,08.50,7 = 4 mm

W q';.
a|xn

n
T
Pl
N

0.90¢+ 1,1

0.80 + 0,9

0.75 - 0.8 44

a-;Lo_-, PP BN 1 Il
0 10°20 304050 60 70 80 30 100 150 200

d. mm

H.7.38. Do thi xdc dinh chiéu cao 6van mot ban kinh theo
dudng kinh thép tron thanh phdm
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L6 hinh ovan trudc tinh (mot ban kinh).

Theo do6 thi hinh 7.38 véi thép tron d = 50 mm ta tim duoc h/d = 0,93. Vay
chiéu cao cua 16 hinh 6van 1a: h = 0,93.d = 0,93.50 = 46,5 mm.
Tir d6 thi hinh 7.39 vé6i thép tron d = 50 mm ta tim dugc h/b = 0,65.

i S.mm
b
09F 20—
08+ 15
0.7+ 10 -
06F S5h—
|
i |
. ! [ '
0s i ' - .

g 50 100 150 200 d, mm

H.7.39. Quan h¢ gitta duon kinh thép tron d
VGi ty s0 h/b clia truc 6van mot ban kinh

h 465
065 0,65

Do d6 chiéu rong 16 hinh 6van la: b= =71,5mm.

Chon khe h¢ S =5 mm.
Ban kinh vé 6van:
b —(h-S) 71,5*—(46,5-5)
R = =
*  4(h-S) 4.(46,5-5)
Dién tich tiét dién ovan:

=41mm

F, =bS+ %b(h ~S)=715.5+ %71,5(46,5 —5)=2327,5mm?;

L6 hinh vuong trudc 16 hinh évan

N6i chung phoi di vao 16 hinh 6van (trude tinh) cé nhi€u dang: hinh vuong,
ovan mot ban kinh hodc nhiéu ban kinh, 6van canh, sdu canh, tron v.v...

0 day tinh cho mot dang 16 hinh 1a hinh vuong (hé vuong-ovan-tron). Daoi
v6i phuong phdp nay c6 thé chon kich thudc canh C cua 16 hinh vuong trude 16 hinh
ovan trudc tinh theo kich thuGc san pham thép tron d. Méi quan hé giita cdc kich
thudc nay c6 thé xem trong bang 7.13 trén co s& cc thong so thuc nghiém.
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Bang 7.13. moi quan hé giira cac Kich thudc cua 3 16 hinh: tinh, trudce
tinh va trudc trudce tinh khi can thép trong thong thuong.

Pwong kinh sdn | Quan hé kich thu6c dvan va 6van san phdm | Canh vuong C
pham tron d (mm) N N Py /Q{
d h H v
5+7 0,69 + 0,78 2,35+25 5+7
7+9 0,75+ 0,85 1,75 + 2,1 7+9
911 0,80 + 0,85 1,67 + 1,8 d + (0,25 +0,5)
12 +15 0,80 + 0,87 1,6 1,7 d+1
16 + 20 0,87 + 0,90 1,5+ 1,6 d+2
21+ 25 0,90 + 0,92 147+ 15 d+3
26 + 35 0,90 + 0,94 147+ 15 d+3
36 + 40 0,9 14+15 d+(4+7)
42 =50 0,91 1.4 d+ (8+12)
52+ 60 0,92 1.4 d + (12+15)
65 - 80 0,92 1.4 d+(12+15)
>80 0,92 1.4 d+ (12:15)

Twr vi du trén vé6i thép tron d = 50 mm, ta c6:

Canh 16 hinh vuong trudc 16 hinh 6van:
Bén kinh luon & dinh 16 hinh:

Dién tich 16 hinh vuong:

81.

< »
¢ -

r6

C=d+8=50+8=58 mm

r=(0,1+0,15).C=0,12.58 = 7 mm.

F,=C’ -0,86.r* = 58% - 42 = 3322 mm”.

46,5

H.7.40- C4c kich thudc 16 hinh can thép tron duong kinh d = 50mm.

@ Vi du tinh Kkich thude 16 hinh vuéng-ovan-vuong theo phuong phap

do thi. Hé 16 hinh nay trén hinh 7.41

H.7.41 Hé thong 16 hinh 6van - vuong.
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Véi A = 45 mm, theo d6 thi hinh 7.42 tim duoc
A b,

D 1682 —116; 2o =235,
hOV ov ov
Vay: h, = A B 26,8mm .
1,68 1,68
Khe h& S duge xdc dinh theo biéu thic sau:
S, = (0,15+0.2).A
S,, = (0,15 +0,2).h,,
<
on —
[ —
% ch\l1 \\\\ bov
.e [ —— +
% hOV
<
£ S A
< -
) hgy
a
o ~a
-5 10 15 20 25 30 35 40 45 50 h0v

Canh cua phoi vuong A (mm)
H.7. 42. Quan hé giita kich thudc cua phoi vuong
canh A dua vao 6van theo hé thong 6van-vuong
Khe h& S ciing c6 thé chon theo d6 thi hinh 7.39 nhu sau:
Sey =0,15.h,, =0,15. 26,8 =4 mm
Chiéu rong cua ovan: b, = 2,25.h,, =2,35.26,8 = 63 mm.
2
Bén kinh 6van: R, = 63" (26’8 — 4)
o 4(26,8-4)
Canh cua 16 vuong (a) tié€p theo:
A=1,16h,=1,16.26,8 =31 mm;
Khe hé cua 16 hinh vuong canh A: S, = 5 mm.

=49,25mm;

Khe hé cua 16 hinh vuong canh a:

S,=0,12.31 =4 mm
Bén kinh lugn & dinh 16 hinh vuong A: r, =5 mm
Ban kinh lugn & dinh 16 hinh vuong a: r, = 4 mm.
Dién tich hinh vuong A:

F, =45 — 0,86.5% = 2004 mm?;
Dién tich 16 hinh 6van:

F,, =b,,.S + 2/3b,,(h,,-S) = 63.4+2/3.63(26,8-4) = 1212 mm?*

Dién tich hinh vuong a:

F, =31%-0,86.4* = 947 mm®.,

F, 2004

Hé s6 gian dai trong 16 hinh ovan: p , =2 = =1,65
F 1212

ov
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F, 1212

oV

F 947

a

Trong truong hop da biét cdc canh a va A, ta tim chiéu rong cua 16 hinh 6van

Hé s6 gian dai trong 16 hinh vuong a: u, = 1,28.

trén co s canh A. Sau dé tim chiéu cao 6van trén co s& canh a.

Vi du: c6 canh A = 30 mm va a = 21 mm, theo d6 thi hinh 7.42 tim dugc ty
s0 A/h=1,69; b/h=2,53.
o :i =£ =17,75mm;

1,69 1,69

Chiéu rong cua 16 hinh 6van: b,, = 2,53.h =2,53.17,7 = 45 mm;

D¢ tim chiéu cao that clia 16 hinh 6van, tim a/h, quy udc rang a = A,y =21
mm. Theo do thi hinh 7.13 ta c6: a/h = 1,28; vay:

-2 2l i64~165mm;
1,28 1,28
Lay h,, = 16,5. Cac kich thuéc khac duoc tinh nhu sau:
S, =4mm, r, =4 mm, S,, =3 mm, S, =3 mm, r, =3 mm.

Vay chiéu cao cua 6van 1a:

Ban kinh o6van: R, =40,9 mm.
Dién tich tiét dién F, = 886 mm?, F, = 540 mm?, F, = 433 mm®.
Hé s6 gian dai trong 16 hinh ovan: p_, = Fy 886 1,64;
F. 540
Hé s6 gian dai trong 16 hinh ovan: p, = Fo _ 340 1,25;
F, 433

a

O cdc méy cén day thép vi kich thudc san phdm nho nén cin phai dam bao
nhiét do can cudi cung do d6 phai ting dung hé s6 gian dai 16n (phai dam bao dicu
kién an kim loai) vi vay moi quan hé giita céc kich thu6c c6 thé tham khdo cdc do
thi 6 hinh 7.43.

\
on
=) bov
(ep)
“ hOV
_’g N B
3 o
e & el
§ hOV
—_ > a
S‘ hOV
5 10 15 20 25 30 35 40 45 50

Canh cua phoi vuong A (mm)
H.7. 43. Quan hé gitra kich thudc cua phoi vuong va dvan
theo hé thong vuong- 6van-vuong trén may can day
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d/ Vi du:thiét ké 16 hinh can thép day ¢$6,5 mm trén may can day lién tuc

® Cac so liéu ban dau

Mady can day gom nhém gid can tho 9 gid; hai nhém gid cén trung gian moi
nhém 4 gia; hai nhém gia cdn tinh mdi nhém 6 gid. Mdy c6 thé cdn day vé6i dudng
kinh ¢5,5 + 6 mm sau 21 1an cén; can day ¢6,5 sau 19 lan can (bo gid 16 va gia 17-
nhém gia cén tinh); Kich thuéc phoi vuong 80 x 80 x 12000. (Cling c6 mdy can day
v6i duong kinh ¢6,5 tir phoi vuong 60 x 60 sau 17 lan can.

Qua trinh bién dang xay ra cht yé€u & nhom gia can tho, luong ép chon theo
g6c an cho phép. O céc gid cudi clia nhém gid can tinh, hé s6 gidn dai chon theo
diéu kién bao dam do chinh xédc clia san phdm, trdnh sy mai mon 16 hinh. O nhém
gid can trung gian, hé s6 gian dai chon theo kha nang ctia hé 16 hinh 6van-vuong.

@ Tinh va thiét ké 16 hinh

Néu vé6i day ¢$6,5 mm cé dung sai = 0,5 mm thi duong kinh day & trang thai
ngudi duoc tinh nhu sau:

A A, 05-05

=6,5— =6,5mm;
2

d . =d-

nguoi
Puong kinh day ¢ trang thdi néng:

d e =1,014.d, . =1,014.6,5=6,6mm ;
Dién tich 16 hinh tinh:
_md;, 314.66

F, = = =342mm?;
4 4

Cho rang sau 17 14an cén s€ c6 day duong kinh 8 mm va duong kinh day &

d = (8 — O’S;O’SJI,OM =8,Imm;

néng

nguoi

trang thai nong:

Heé s6 gian dai tr sau 1an cdn 17 dén 1an can 19 s€ la:

8,12
K79 = w =1,51;

2

Hé s6 nay tuong d6i cao do d6 phai chinh lai 1an can tha 17 sao cho:

W7o = L4+1,45;
Chon hé s6 gian dai trong 16 hinh tinh p,, = 1,15.
X 1,42
Vay ¢ lan can thit 18 tacod:p g = s =1,23;

Dién tich tiét dién 16 hinh 18: Fy = u,y.Fy =39,3mm?;
Dién tich tiét dién 16 hinh 17 6van canh hoac tron):
F,, =1,23.393=48,5mm";

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 160

Tur gia 10 dén gia 17 1a qua trinh can theo hé thong 6van-vuong

Do d6 hé s6 gian dai tir 16 hinh vuong no dén 16 hinh vuong kia la:

Hé s6 gian dai tong tir sau lan cén 15 dén lan cdn 17 (vuodng-ovan-tron) 1a
Ws+17 = 1,45 cho ring 1an can thtt 17 ¢6 thé nhan duge day 8 mm. Kich thuéc cic 16
hinh vuong trung gian ghi trong bang 7.14. Trén co s& kich thudce cac 16 hinh vuong
tim kich thudc va dién tich cua cac 16 hinh 6van va ovan truge tinh.
Bang 7.14. Kich thuéc 16 hinh vuong nhém gid cén trung gian dé cén day thép d = 6,5mm

S6 gid can S6 lan can Dién tich tiét | Heé so gian dai Canh hinh
dién F, mm. vuong C, mm
9 9 286 17
11 11 168 1,7 13,2
13 13 105,8 1,6 10,9
15 15 70,3 1,5 8,5
19 17 48,5 1,45 -

O 14n cén 18 trén gid truc ding, luong gidn rong trong 16 hinh tron c6 thé

tinh theo biéu thitc thuc nghiém sau:
Ab,, =0,03+/DA/d =0,034/270.4/6.6 ~ 1,3mm
Dé c¢6 dugec mot khoang trong du phong ta 14y Ab,g = 1,5 mm.
Vay bi=6,6-1,5=5,1 mm

Chiéu cao 16 hinh 6van trudc tinh
_ 3F5 3393
“2bjg-S 251-1

h18 = 10,5mm

L6 hinh 6van canh lan can 17

O trén da du dinh sau l4n cdn 17 c6 thé nhan dugc day d = 8 mm; song khi
can day d = 6,5 mm thi 16 hinh nay phai giam tiét dién.
F,; = 48,5 mm’

’ X 1 TR h
Vay néu chon 16 hinh nay véi ty s6 truc: —~=1,15
17

Thi tir hinh 2.13 ta c6:
F, =0,75h,.b, =0,75.1,15.b;, =0,86.b}, = 48,5mm";

Do do: b, = }32’2 =7,5mm; h;;=1,15.7,5= 8,6 mm;

Lo hinh trung gian 16

Tong hé so gian dai trong 2 16 hinh 16 va 17:
Higa7 = 1,45
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L6 hinh 16 1a mot 16 hinh 6van trudc tinh khi cdn day d = 8 mm. Vi thé hé s6
gian dai 1an cdn 16 va 17 1ay nhu nhau:
Hig =Ky =4 145 =121
Dién tich 6van sau lan can 16 la:
F, =u,,.F, =121.485=585mm";
Khi hé s6 gidn dai p,, = 1,21 va chiéu rong 6van canh b, = 7,5 mm thi luong
gian rong trong 16 hinh 17 chon theo d6 thi 7.35 va ndi suy ta dugc:
Ab,; =1,8mm;
Chiéu day ovan (chiéu rong nam ngang) cua 16 hinh 16:
b, =b,;, —Ab; =7,5-18=5,7mm;
Chiéu cao 16 hinh (gid truc ding):
3.F, 3.58,5

h, = = =13,Imm;
2b,+S  257+2

Lo hinh 6van 14 (gia trung gian)

Ta c6 w45 = 1,5. & day chon hé s6 gian dai ¢ 16 hinh 6van 16n hon & 16 hinh
vuong:
t,, =1+1,25(u, —1).

Vo p= g, = 1412500, - 1)];

0,25+ /0,063 +5. . .
Do dé: n, = i 3;) o4 ; dong thoi p, :L;
Vay: o=, = O,25+«/02,0563+5.1,5 _12: - 1; 125

Dién tich ovan: F,, = u,5.F5s =1,2.70,3=84,5mm".
Khi C;5 =8,5, ;5 = 1,2 chon luong gian rong Ab, s theo do thi hinh 7.44 duogc
Ab;s =3 mm.
Chiéu cao ctia 6van: h,, =1,14.C;s —Ab,, —S=1,14.8,5-3-2 =7mm;
3F, 3845
3h,+S 27+2

Chiéu rong 6van: b, = =158mm;

L6 hinh ovan [ lan can 12

Taco: np3=1,6

_ 0,25++/0,063+5.1,6 —124: 1,6

=——=129;
25 Fz 124

Dién tich 6van: F,, = ,.F,; =1,24.105,3 =130mm".

Vay: Hi3
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Ab
28 u=1,7_}-A"]
26 T, 4 1
24 p—
=1,7 o
y o 2 EsSamssls
£ 18 16 18 AT i
= 16 D= = Y A S i
314 A e, A A ]
£ 12 AT LA A T | [n=12
£ 10 Pl o= aBMEIE g
g1 Zooere T e N (Tzecer e :
£ 6 1] Ll oA A u=1,1
E e Z—a
4 = 4
2 / 2
0 v 0 |
5 10 1520 25 30 35 40 45 50 55 60 65 70 5 15 25 35 45 55 65 75 85 95
Ab a/  Canh vuong C, mm b/ Canh vuong C, mm
40
38 =17
36
34 7 A n=16
5 _
go - n=15
28 A/ 1 all
26 /A p=14
24 / V. L~
NN A p=13
% AN A | | T
18 YAA = n=12 o .
16 9 dipes= ’ H.7.44. Do thi quan hé giita Ab, p va C
14 o daP n=11 khi Cél:l ph(”)i, ovan tror/lg 16 hinh vuong.
12 /P - ’ a. duong kinh truc cdn D = 250 mm;
10 A A b. duong kinh truc can D = 350 mm;
] c. duong kinh truc cdn D = 500 mm;
20 40 60 80 100 120 140 160
c/ Canh vuong C, mm
Luong gian rong Ab,; chon theo d6 thi hinh 7.44 dugc Ab,; = 3,8 mm.
Chiéu cao ctia 6van h,,:
h, =114.C; —Ab,; -S=1,14.109-38-2,5=9,Imm;
Chiéu rong 6van 12:
3.F 3.130
n = 2 _— =18,6mm ;
3h,+S 291+25
L6 hinh ovan- 1an can 10
Tinh tuwong tu ta ¢6 két qua sau:
W, =127; u,o=1.34; F,,=214 mm?
th = 11,1; blO = 26; Abll = 5 mm;
Kiém tra xem luong gidn rong khi cdn phoi 6van trong 16 hinh vuong c6 bao
dam khong.

V6i Cy = 17 mm; D, = 350 mm; Vay luong gian rong duoc tinh:
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Ahpy 0,44/(C =g )R .ﬂ =

Ab = 0,4,/Ah5.R s - -

17-82

=0,44/(17-8,2).171. 8mm

Nhu vay khoang trong danh cho gian rong trong 16 hinh vuong la:
AB, =b,; -C, =26-17=9mm

Nhu vay lugng gian rong nho hon khoang trong danh cho né. Véi cédc 16 hinh
khdc ciling phai kiém tra nhu trén.

Trén nhom gia can tho va can trung gian v6i cdc mdy can lién tuc dung hé
thong hinh hop chit nhat-vuong cho phoi c6 tiét dién vuong 80 x 80 mm & cac gia
can dau, sau dé dung hé thong 16 hinh 6van-vuong.

Ngoai c4ch tinh trén ngudi ta ciing c6 thé dung phuong phéap d6 thi, phuong
phép phan bo hé s6 gian dai. Hang so cén lién tuc cling phai xuét phat tir toc do can
gid cudi cung dé xéc dinh.

e/ Can va thiét k€ 16 hinh cho thép van
d, +d

Duong kinh danh nghia ctia thép van tinh theo bi€u thic: d, =

d,: dudong kinh ngoai cua thép van, mm;d: duong kinh trong ctia thép van, mm

Thép van dugc ché tao theo céc kich thuée dy = 6 + 90 mm, mdc thép la

CT51 hoac thép hop kim thap. Quad trinh cdn thép van duoc thuc hién trén may can

hinh ¢& nho, trung binh va may can day. Hé 16 hinh st dung & day ciing nhu hé 16

hinh can thép tron, chi kich thudc clia 2 hé 1a khac nhau. Kich thudc va hinh déng

16 hinh cdn thép van cho trén hinh 7.45. Theo hinh 7.45 thi 16 hinh tinh (H.7.46) va
16 hinh trudc tinh (H.7.47) d€ cén thép van khéc véi can thép tron.

H.7.45. Hinh ddng va kich thuGc cua thép vin
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Khi ché€ tao 16 hinh tinh dé can thép vin ngudi ta thuc hién 2 budc:
- Tién ranh trén truc theo kich thuéc duong kinh trong d cua thép vin.

A-A
-l
1 |
b “
2
SN S ANL ; R
At v |
pow, / " s I — —
) x|
| |
) ' H.7.46. L6 hinh tinh khi cén tl L ” 8 _i

Phay trén bé mat rinh theo kich thuéc go ctia thép van. ~ H.7:47. L6 hinh truge

tinh khi c4n thép van
Puong go doc theo thanh thép do khe hd gitta 2 truc can tao
nén trong qua trinh can. Néu thiét k€ 16 hinh khong ding hoac thuc hién cong nghé
khong ding thir kich thudc (chi€u cao) cua go doc sé khac véi kich thude cta go
(van).

Thép van dugc can theo dung sai am:
+0,3

- V6i dy = 6 + 20 mm, ¢6 dung sai d ;**

- Vé6i d; =20 + 90 mm, c6 dung sai d é?j

Pé dam bao dugc kich thude va hinh dang
cta thép vin thi diéu quan trong 1a phai chon
duoc hinh ddng va kich thudc cta 16 hinh 6van
trudce tinh.

Khi cén thép van doi hoi su tiéu hao nang luong 16n. So d6 can thép van cho
trén hinh 7.48. Tir hinh 7.48 ta dé dang nhan thay 1a diéu kién an khi can thép vin
thuan 1gi hon khi can thép tron, ¢6 nghia la diéu kién ma sét 16n hon, chiéu dai cung
ti€p xuc cling 16n hon.

C6 thé so sanh:

- Khi cén thép tron: f = tga; R.a =1,.
- Khi cén thép van: f = C,.tga; R,.a =C,.1;

X9

Taco: a=C,. |—;

dodé: £ =C,.C,.

H.7.48. So d6 can thép vin
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o
-
(€,C,)
Trong do, C,, C, - cdc hé s6 so sanh qud trinh an khi can thép tron va can
thép vin. Mt khéc ta c6: Ah_ =2R, (1-cosa).

Suy ra: Ahy . = f>.R,

Vi th€ hai hé s6 C,, C, ¢6 thé tinh dugc khi biét géc an o va dudng kinh 1am
viéc ctia truc can D,. Tir diéu kién an véi mot géc o =29° +30°C (cuc dai) va véi
hé s6 ma sat f = 0,36 (tuong (ing nhiét do can trong pham vi 800 + 1100°C) va tich
s6 C,.C, = 1,13 ¢06 thé tim dugc diéu kién dé c6 dugc mot bé mit gd xodn tot nhat
va toc do cén t6i da & moi diém trén bé mat san pham.

Diéu kién do la: g =0,1

k

d4: duong kinh danh nghia cta thép van (dudng kinh trung binh).

D,: duong kinh lam viéc ctia truc can.

Khi can thép tron véi kich thuée nho A
va trung binh thi 16 hinh 6van trudc tinh c6
thé dung 16 hinh 6van mot ban kinh. Nhung
khi cdn thép vin, néu dung kiéu 16 hinh

ovan mot ban kinh s€ kém hiéu qua vi
trong 16 hinh tinh vi ¢6 duong phay ranh
nén ton tai tinh chét bién dang, chua ké dén
su bién dang khong déu do hinh dang 16
hinh tao ra (6van cén trong 16 hinh tron).
Nhu vay tinh chat bién dang khong

N . P sz S ~ LN A N ‘
déu khi can thép van la nhiéu hon néu dung

16 hinh 6van mot ban kinh, do d6 dé gay ra Hinh 7.49- So d6 can phoi 6van
hién tuong kich thuéc go xoin khong ding. trong 16 hinh tinh khi cén thép van.

Khi nhiét do & dinh 16 hinh 6van mot ban kinh bi nguoi (khong déng déu
nhiét do trén ti€t dién phoi.

Hinh déng va kich thuGc cua phoi 6van dua vao 16 hinh tinh trén hinh 7.49

Nhiéu cong trinh nghién citu ciing nhu tir thuc t€ san xudt cho thdy dé€ can
thép van, t6t nhat dang hé 16 hinh 6van bang trudc tinh c6 hinh dédng nhu hinh 7.47.
S6 lieu d€ thiét k€ 16 hinh 6van bang trudc tinh khi cdn thép vin tuy theo kich thudc
duong kinh cho trong bang 7.15 va cac hinh 7.45 + 7.47.

Vi 16 hinh vuong truée 16 hinh 6van, khi khao sét thuc nghiém ngudi
ta thay rang: phoi vuong dua vao 16 hinh 6van c6 thé c6 nhiing tiét dién khac nhau:
phoi ¢6 tiét dién vuong cho thép van cé dudng kinh nhd (dy < 16 mm; phoi ¢6 tiét
dién chit nhat cho thép van c6 duong kinh d, = 18 + 45 mm va phoi ¢6 tiét dién dac
biét cho thép vin ¢6 dudng kinh 16n hon (d > 45 mm).
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Bang 7.15. Kich thu6c dé thiét ké 16 hinh évan bang truéce tinh khi can
thép van c6 dudong kinh khac nhau.

d, d d, H B t R S
10 9,3 11,3 8,5 17 2 4 -
12 11 13,5 10 20 3 5 -
14 13 15,5 12 22 3 6 -
16 15 18 14,5 24 3 7.5 -
18 17 20 15 26 3 8,5 -
20 19 22 18 30,5 3 9 0,5
22 21 24 19 35 3 12 0,5
25 24 27 23 40 3 12 0,5
28 26,5 30 26 45 4 12 0,5
32 30,5 34 28 53 4 18,5 0,5
36 34,5 39,5 35 58,5 5 21 0,5
40 38,5 43,5 36 64 5 23 0,5
45 43 49 37 72 6 26 0,5
50 48 54 38 90 8 24 0,5
55 53 59 41 95,5 8 28 0,5
60 58 64 48 96 11 28 0,5
70 68 74 58 115 12 38 0,5
80 77,5 83,5 66 135 13 50 0,5
90 87,5 93,5 77 154 19 65 0,5

d;: dudng kinh ngoai ctia thép van, mm B: chiéu rong 6van, mm

d: dudng kinh trong cuia thép vin, mm t: khe hG, mm

d,: dudng kinh danh nghia cta thép van, mm R: ban kinh luon ctia 6van, mm

H: chiéu cao 6van, mm S: do vong ctia 6van, mm

Theo thuc nghiém thi hinh ddng va kich thudc cta phoi vao 16 hinh 6van
bing trudc tinh dé can thép vin céc loai (bang 7.15).
C6 thé néi ring viéc thi€t k& 16 hinh dé cdn thép van cdc loai 1a hét stc linh
hoat va phai xuat phét tir kinh nghiém thuc t€ dé lua chon tiét dién phoi dua vao 16
hinh 6van. Viéc nay c6 thé thuc hién bing cach ting giam khe h& giita hai truc cén
dé c6 thé st dung phoi c6 nhitng tiét dién khac nhau khi cén trong 16 hinh tinh dam
bao su dién diy va dat kich thudc theo tiéu chuén cuia thép van.
Khi ding phoi ¢6 tiét dién khong phai 1a vuong dé dua vao 16 hinh 6van thi
chon ty s6 gitta chiéu cao H va chiéu rong B cuia phoi nhu sau:
E =0,84+0,65;
B
Néu phoi dua vao 16 hinh 6van c6 tiét dién vuong thi canh A ctia hinh vuong
tinh theo biéu thiic sau:
A=(1,2+1,25).d,;
Trén hinh 7.50 gidi thiéu ba 16 hinh cudi ciing khi can thép van ¢6 d; = 10 +
25 mm.
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7.6.2. Thiét ké 16 hinh can thép vuong

Thép vuodng theo TCVN c6 canh C = 5 + 250 mm. Thép vuong cé canh C <
100 mm c6 géc vudng sic canh, theo don dit hang ¢6 thé ¢6 canh C < 50 mm ¢6
gdc vuong sic canh.

Dung sai cua thép vuong c6 canh C < 100 mm:

- Vi do chinh xdc thuong C*%;

- Vi do chinh xdc cao C'{7;

Thép vuong c6 canh C > 100 mm & géc vudng cé ban kinh luon R £0,15. C

Dung sai cua thép vuong cé canh C > 100 mm:

- Vi do chinh xdc thuong C)Y;

- V6i do chinh xdc cao C2;

Thép vuodng c6 canh C < 14 mm dugc xuat xudng & dang cudn.

Cac hé thong 16 hinh dung dé c4n thép vuong thudng 1a: thoi - vudng; dvan -
vuong; hop chit nhat - vuong. Nhung véi 3 16 hinh cudi cung bat budc phai 1a
vuong-thoi-vuong.

a/ Cac budc tinh toan va thiét k€ 16 hinh can thép vuong
Tuong tu nhu cén thép tron.
® Theo kiéu may, kich thuéc san pham

Xuat phat tir kiéu mdy va kich thu6c san pham thiét k&€ mot hé 16 hinh can
tho. Vi du: véi kich thuéc san pham nho dung hé 16 hinh ovan-vuong; véi kich
thudc san pham 16n dung hé 16 hinh thoi-vuong.

@ Qua trinh tinh toan la ngugc huéng can.

Tinh kich thudc cho 3 16 hinh cudi cing trude tién, sau d6 tinh kich thudc 16
hinh tho.

® Xac dinh kich thudc 16 hinh tinh.

Kich thudc 16 hinh tinh dugc thiét k€ trén co s& kich thudc cha san phdm &
trang thdi ndng c6 xét dén dung sai.

@ Xac dinh hé so gian dai.

Xéc dinh hé s6 gidn dai ¢ 16 hinh tinh va truée tinh theo d6 thi hinh 7.31.

® Tinh dién tich va canh caa 16 hinh vuéng trude tinh.

® Xac dinh kich thudc cua cac 16 hinh thé.

Néu chon hé 16 hinh 6van-vuong, phuong phép tinh tuong tu nhu véi thép
tron. Néu chon hé 16 hinh thoi-vuong phuong phép tinh tuong tu nhu hé 16 hinh
Ovan-vuong.
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Theo d6 thi hinh 7.51 tim hé s6 gian dai theo géc an cho phép, tinh dién tich
cta 16 hinh thoi va vuong tho. Theo d6 thi hinh 7.52 tim lugng gidn rong Ab. Khi
cén phoi c6 tiét dién hinh thoi trong 16 hinh vuong, cho phép ta tim duoc chiéu cao
va chiéu rong cua 16 hinh thoi trung gian.

@ Tong hop thanh bang cac s6 liéu da tinh toan va vé 16 hinh.

7]

12 I
| ol —l——) aefd LT
1.5al | 0y 1 143 e
g il e B
= 26 | i 1.2
by o .
& 2| L&
20t
ﬁ 18 ]
16
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1o . — o .
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1
|
|

1
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L

H.7.51. Quan h¢ giita géc an va hé s6 gian dai va canh vuong c theo hé
thong 16 hinh thoi-vuong.
a. duong kinh truc can D = 250 mm; b. duong kinh truc can D = 350 mm;
c. duong kinh truc cdn D = 500 mm; d. duong kinh truc cdn D = 800 mm.

b/ Vi du vé thiét ké 16 hinh can thép vuong canh C, = 25 mm, trén may
can hinh 350 bé tri hang

® Cac so liéu ban dau

M4y gém 2 hang: hang gid can tho mot gid ¢6 dudng kinh truc can D = 550
mm; hang can tinh 5 gid v6i duong kinh truc can D = 350 mm; s6 vong quay n =
270 v/ph.

Phoi ban dau 1a thép vuong c6 canh C, = 45 mm; cdn ra san pham thép

+0,2 ,
-0,4°

vuong c¢6 canh C, = 25 mm vé6i dung sai A =
@® cic budc tinh toan.
- Xét mot phan dung sai am, tinh kich thugc 16 hinh vuong & trang thai néng:

A 0,4

Cnéng = 1’0013(Cn _Ej = 1,0013(25 - > j =25,2mm;

Dién tich 16 hinh vuong tinh:
F, =C? =252% =635mm°;
L6 hinh tinh khong ¢6 ban kinh luon.
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Theo d6 thi hinh 7.31 ta ¢6 u, = 1,11. Vay dién tich 16 hinh thoi trudc tinh

3 2
la: F, =p,.F, =111.635=705mm";
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H.7.52. Quan hé gitta lugng gian rong Ab, canh vudng C va hé s6 gian dai
khi cén phoi hinh vuong. Hé thong 16 hinh thoi-vuong.

a. duong kinh truc cdn D = 250 mm; b. duong kinh truc can D = 350 mm;

c¢. duong kinh truc can D = 500 mm; d. duong kinh truc can D = 800 mm;

Tur d6 thi 7.52b ta cé Ab, =2 +3mm:

Vay chiéu cao 16 hinh thoi la:

h, =1,14.C,,, —Ab, =1,14.252 -3 =32,5mm;
Chiéu rong 16 hinh thoi:
29y 2705
h, 325

Cac kich thudce hinh hoc khac xem & chuong 2.
Tir d6 thi hinh 7.52b ta ¢ hé s6 gian dai ¢ 16 hinh thoi trude tinh p, = 1,2.
Vay dién tich 16 hinh vuong trudc tinh 1a:
F, =,.F, =1,2.705=845mm”;
Canh hinh vuong trudc tinh la:
C, :\/a:\/%:%mm;
Céc 16 hinh tié€p theo ciing 1a hé 16 hinh thoi-vuong. Néu téc do can la 5 m/s
va nhiét do cdn 12 1000°C thi tir d6 thi hinh 6.11 tim duogc géc an cuc dai o = 20°.
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Khi géc an o = 20°, canh vuong C; = 29 mm ta c6 hé s6 gian dai 16 hinh
vuong 3 1a: p; = 1,3 (hinh 7.52b).
Vi 16 hinh thoi 4 ta 14y hé s6 gidn dai nhu & 16 hinh vuong 3: p, = py =1,3.
Vay dién tich 16 hinh vuong 5 1a:
F, =pu,.u,.F, =1,3.1,3.845=1430mm"’;
Canh hinh vuong 5 la:
C; =/F, =+/1430 =37,8mm ;
Khi géc an o = 20° canh vuong Cs = 37,8 mm ta c6 hé s6 gian dai 16 hinh
vuong 5 1a: us = 1,2 (hinh 7.52b).
Heé s6 gian dai ¢ 16 hinh thoi ti€p theo pg = 1,2.
Vay dién tich 16 hinh vuong 7 la:
F, =p..u,.F, =12.1,2.1430 ~ 2060mm*;
Canh hinh vuong 7 1a:

C, =+/F, =4/2060 = 45,5mm;

- X4c dinh Kich thudc cua 16 hinh thoi trung gian

Lo hinh thoi 4:
Heé s gian dai ¢ 16 hinh 4 va 16 hinh 3 1a:
c2 2
bty =3 =200 = 1697 <17
C; 29

Chon hé s6 gidn dai ¢ 16 hinh vuong va 16 hinh thoi nhu nhau:
Mg =p3 =417 =13;
Dién tich 16 hinh thoi 4 1a:
F, =p3.C3 =1,3.29% ~1096mm?;
Tt d6 thi hinh 7.52b; canh vuéng C = 29 mm; hé s6 gian dai p; = 1,3 ta ¢6
Ab; = 5 mm, nhu vay:
Chiéu cao 16 hinh thoi 4 1a:
hy =1,14.C5 —Aby =1,14.29 -5 =36mm;
Chiéu rong 16 hinh thoi 4:
_2F, 21096
"~ hy 36
Kich thude cta 16 hinh vudéng 5: by =hs =1,14.C5 =1,14.37,8 =53mm;
Khoang trong danh cho gian rong & 16 hinh thoi 4:
AB4, =b, —1,14.C5 =60—-53 =7mm;

by 60mm ;
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Theo d6 thi hinh 7.52b thi luong gian rong dé dua phoi vuong vao 16 hinh
thoi véi p, = 1,3 va canh hinh thoi quy uéc \/Ci =+/1095 =33mm; la Ab, =5,5 m.
trong khi d6 khoang tréng tinh todn cho gian rong 1a 7 mm vay khong can thay doi
kich thudc 16 hinh thoi 4.
Lo hinh thoi 6:
Dién tich 16 hinh thoi 6 la:
Fg =ps.C2 =1,2.37,8> =1715mm?;
Tir d6 thi hinh 7.52b; canh vuong Cs = 37,8 mm; hé s6 gian dai p, = 1,2 ta c6
Abs = 5 mm, nhu vay:
Chiéu cao 16 hinh thoi 6 la:
hg =1,14.C5 —Abs =1,14.37,8 =5 = 48mm;
Chiéu rong 16 hinh thoi 6:
2.F, 21715
he
Kich thugc cua phoi dua vao 16 hinh 6:
b; =h; =1,14.C; =1,14.45 =63,5mm;
Khoang trong danh cho gian rong & 16 hinh thoi 6:
ABg =bg —b; =70-63,5=6,5mm;
Trén co s& canh quy udc ctia 16 hinh thoi la:
Ce =\/F7=m=41mm;
Tir d6 thi hinh 7.52b; canh vuong Cy = 41 mm; hé s6 gidn dai p = 1,2 ta c6
Abgs = 5 mm, nhu vay kich thuéc 16 hinh thoi 6 khong can hiéu chinh.
Trong qua trinh tinh toan trén day khong xét dén ban kinh luon & dinh va &
vanh truc ctia 16 hinh thoi va 16 hinh vuong. Néu c¢6 béan kinh luon thi kich thudc 16
hinh c6 thay déi chiit it vé dién tich, song hé s6 gian dai thay d6i khong dang ké vi
c6 su bu trir & gitra dinh 16 hinh va & vanh truc cén.

bg = =71,44 ~70mm ;

¢/ Can thép vuong theo phuong phap phan tich do thi cua hé thong 16
hinh thoi-vuong.

D6i v6i phuong phdp ndy c6 céc do thi biéu thi cdc quan hé gita cac dai
lugng % % % vGi canh cua phoi vuong vao 16 hinh thoi (H.7.53). D6 thi duoc xay
dung trén céc co so cac thong s6 thuc nghiém cuia nhi€éu nha may cédn thép, moi gia

tri cua ty so n ting v6i mot dai luong Eva%. Khi xéc dinh kich thuéc trung binh

cta timg cap 16 hinh thoi-vuong. Trén co s& do thi v6i mot canh cta 16 hinh vuong
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trudc 16 hinh thoi A tim ty s6 % tu d6 c6 mot gid tri quy ude h. Tu gia tri h tim b.
. ... h g x b 1x s : )y
Khi da biét 5 (theo do6 thi hinh 7.53) tim chiéu cao thuc cua 16 hinh thoi theo ty so:

% . (A; a; b; h: cac kich thudc dugc ghi trén hinh vé va do thi 7.53)

)
;

1.2
: — |
! e
<|a 1 i \J . |
Sl=gg _,,..F,,,,lf, et 1
<|= ‘ ; | |
R o Siree: e B T M S S B A T R S e s
o |
ol ] ] S NN L0 it . e - PP ¥ o e A
Q. i 1 —— Meh SESTEE
= | | 1
w 0.7 — - —t F*”*IV' {
S ; L s
0.6 - - *j;;.q r——1— 5
o]
0.5 —J———*-" L b

6 1o 20 30 40 50 60 70 80 S0 w0 1o 120 130 .140 I50

Conh vuéng A (mm) —

a)

0.7

0.6 ‘—-**'*—f. i*’**““'ﬁ%""”ﬁr‘ : »—-—-_—""'—4;" T 7 -*%*'
| I
S B B e R B | 1 jout ]
(7] 10 20 30 40 50 60 70 80 350 100 10 120 130 140 150
b) Canh vudng A (mm) —

X A ha
H.7.53. Do thi quan hé giira cc ty sO E;E;H v6i canh vuong A

Cdc hé s
—

khi thiét 16 hinh can thép vuong theo hé thong 16 hinh thoi-vuong.
a. vuodng sic canh; b. vuong c6 ban kinh luon diu canh

D6 thi cho gia tri kich thudc trung binh clia nhiéu nha mdy. cdc gia tri nay
giip xdc dinh cac kich thudc 16 hinh véi cac thong s6 thuc nghiém cla cdc nha
mdy dang cdn thép vuong véi sai s6 khong dang ké.

Sai s6 + 8+10% khi can thép vudng cé canh nho va sai s6 £ 3% khi can thép
vuong c6 canh 16n. Vi vay khi stt dung d6 thi & hinh 7.53, cédc gia tri van cho ta do
chinh xac khi tinh toan.

Khe hé gifta 2 truc can cta 16 hinh thoi va 16 hinh vuoéng cing duoc chon
khac nhau theo d6 thi (hinh 7.54)
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r, =0,15.a
Ry = (1,2+1.3)x,
® Vi du vé tinh kich thuéc cia 16 hinh dé can thép vuong theo theo hé 16
hinh thoi-vuong.
Gia thiét may can da duoc xac dinh so bo va trén d6 can thép vuong; tinh
toan theo phuong phap do thi.
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H.7.54. Do thi tim khe hd & 16 hinh thoi-vuong khi cén
thép vuong theo hé théng 16 hinh thoi-vuong
a. vuong sic canh; b. vuong c6 ban kinh lugn dau canh

@ Qua trinh tinh todn
Dua vao d6 thi (H.7.51a) tim duoc: A = 150 mm la kich thuéc phoi ban dau.
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Ta co: é = 1,008;E = 0,652;i = 0,758 (do thi sac canh)
h b h
. N ) 150
Chiéu cao 16 hinh thoi: h=—=149mm;
1,008
Chi€u rong 16 hinh thoi: b = h _ 149 _ 229mm;;
0,652 0,652

Canh hinh vuong tiép theo 16 hinh thoi: a = 0,758.h = 0,758.149 = 113 mm;
Khe hé ¢ 16 hinh thoi va 16 hinh vuong xac dinh theo d6 thi hinh 7.54 ta ¢6:

ttilloi =0,065; suyra tg.; =0,065h=10mm;

t
—+=0,08; suyrat, =0,08.a=9mm;
a
Hé s6 gian dai tir 16 hinh vuong no dén 16 hinh vuong kia (A = a):
1502
113
Tiép tuc tinh cho mot cdp 16 hinh thoi-vuong ti€p theo, v6i a = a 1a kich
thudc phoi vao 16 hinh thoi. Can ct vao kich thuGe nay dé tim cac hé s6 trén do thi
vol A =113 mm, ta co:

=1,762;

A 10522 =0787:2 = 0615;
h h b
A N X 1s : 113
Vay chiéu cao 10 hinh thoi: h = 5 =107mm;
A A 1T . 107
Chiéu rong 16 hinh thoi: b= =174mm;
0,615

Canh ctia 16 hinh vuong tié€p theo:
A =0,787.h =0,787.107 = 84,5 mm;
Khe hé ¢ 16 hinh thoi: t;,, = 0,065.h = 7 mm;
Khe hé 616 hinh vuong: t, = 0,08.a = 0,08.84,5 = 7 mm;

1132
= 3 3 =1,788;
84,5
Tinh cho cip thoi-vuong thir 3 ti€p theo, véi canh ban dau la A = 84,5
mm, ta c6: A 10872 — 081" — 0.588:
h h b
A A N : 84,5
Vay chiéu cao 10 hinh thoi: h = =77, 7Tmm;
1,087
e < ) 77,7
Chiéu rong 16 hinh thoi: b= =132,5mm;
0,588
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Canh cta 16 hinh vuong tiép theo: a = 0,07.h =0,81.77,7 = 63 mm,;
Khe hé 616 hinh thoi: ty,; = 0,07.h = 0,07.77,7 = 5 mm;
Khe hé ¢ 16 hinh vuong: t, = 0,08.a = 0,08.63 = 5 mm;
84,5
637

Sau khi ¢6 céc kich thuéc ctia 16 hinh can thir lai lugng gin rong trong céc
16 hinh theo c4c biéu thitc da c6 nham trdnh su quéd dién ddy tao bavia trén phoi cén
va san pham. DPong thoi phai thir lai diéu kién an cho phép.

Néu dé can thép vuong sic canh thi cdc 16 hinh thoi-vuong tho va trung gian
khong can phai cé ban kinh luon & dinh 16 hinh.

Néu cén thép vudng tron canh thi cic ban kinh Iuon & dinh 16 hinh chon theo
céc biéu thic da cho.

Thép vuong tron canh thuong c6 kich thude a = 50+-90 mm, tuong ing v6i nd
c6 céc ty s6 h/b = 0,62+0,74 va ban kinh lugn & 16 hinh thoi Ry, = (0,2+0,3)a.

Khi cic ty s6 vé kich thudc cuia 16 hinh thoi truGe tinh va vuong tinh tron

=1,799 ;

Heé s6 gian dai: W=

canh la: %: 0,59;% = 0’835;6 = 0,74 nguoi ta nhan thy doi v6i san pham c6 a =

50+100 mm, qu4 trinh cdn 6n dinh va dam bao hoan toan kich thuéc va hinh dang

san pham. 00 Qs
Khi cin thép vuong sic ﬁ—&/

canh véi a = 10+50 mm Vi ty sO S‘,T //r

kich thuéc & 16 hinh tinh va trudc .

tinh 1a: 2= 0,582 = 0,77 = 0,76 S |
b h b g | P | 4“

thi theo nghién ctiu cua Mekelin, I 2 1]

ciu tao cua 16 hinh thoi truéc tinh = 5 .

phdi c6 mii gia v6i goc & dinh 1a
90° (H.7.55).
D¢ thiét k& 16 hinh nhu trén hinh 7.55 thuc hién nhu sau: tang chiéu cao h

cta 16 hinh 1én H mot gid tri sao cho H - h = 2+8 mm tuong tGng véi kich thude

canh vuong san phdm a = 10150 mm. Nghia Ia: =1+4mm (gia tri nho

twong ng vé6i kich thudc canh nhod clia san phdm; gia tri 16n tuong tng vdi kich
thuGc canh 16n cta san pham). Tir dinh ctia goc vuong 90° néi ti€p vdi canh cia
hinh thoi biang mot ban kinh Ry; ¢6 gia tri Ry = (1+2).h.
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7.6.3. Thiét ké 16 hinh va cac phuong phap can cac loai thép det

Thép det cac loai dugc su dung rit rong rai trong doi song hang ngay va
trong cac nganh cong nghiép, van tai, ch€ tao mdy... Kich thudc thép det theo tiéu
chuén cho trong bang 7.16.

Bang 7.16. Kich thudc cta céc loai thép det

Chiéu rong Chiéu day cua thép det H (mm)

B (mm) 4 5 6 7 8 9 | 10 | 11 | 12 | 14 | 16 | 18

12+ 14

16 + 18
20 =22
25+28
30 +200

Ngoai ra, thép det con c6 hinh ding khic nhau: Thép det lam 10 xo 14, thép
det ca hai mat 1om, thép 1ong mang, thép lam vanh banh 6to, thép dai thung...

Dung sai ctia thép det theo chiéu day H: H')% khiH=7 + 16 mm
H'? khi H =28 + 32 mm

Dung sai cua thép det theo chiéu rong B: Bf?”g khi B=12 +50 mm

a/ Cac phuong phap can thép det

@ Can trén truc bac (phuong phap cii)

____”_r____,_—-—-.r——"*-——n____.#—__“_,pwﬁ-——-—-————h-__——-q_

N
N
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o

M FTTETETTTTTTES) //

y 1
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NN
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‘Q\\'

]/]/[ /

H.7.56. Can thép det trén truc bac.
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Phuong phéap nay c¢6 nhiéu nhuge diém (H.7.56) nhu chiéu rong san phim
khong chinh x4c vi luong gian rong thay déi luon theo cdc yéu t6 cong nghe. Mat
khéac, bi han ché kich thudc san pham, hinh ddng hai mat ctia thép det khong phu
hop vi khong dugc gia cong (khong ¢ goc vuong). Nhuoc diém khong vuong & mat
bén ¢6 thé khac phuc bang cach dung phoi ¢6 mat cong (H.7.57).

by

WL

() ———————— —

H.7.57. hinh déng phoi khi H.7.58. 16 hinh ép canh
can thép det trén truc bac khi cén thép det trén truc
V6i muc dich gia cong hai mat bén cua thép det khi can trén truc bac, nguoi
ta st dung phoi hop cédc 16 hinh gia cong canh (H.7.58) trén nhitng gid can riéng
biét phoi hgp trong hé théng cac gia can.
b, =(0,98+1,06)b;; tgp=0,05+0,1;

m=(05+1)mm; R=2+10mm; 0,015.D= S<%.h;

@ Can trong cac 16 hinh kin, gian rong han ché (H.7.59)

V6i 16 hinh kin 2 mat bén clia san phdm dugc gia cong t6t, han ché kich
thuéc vé chiéu rong trén mot cap truc. Do 16 hinh phai ¢6 mot do con nho, han ché
gian rong nén 16 hinh mon nhanh.

H.7.59. L hinh kin H.7.60. L6 hinh chit nhat
can thép det bo tri chéo
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® Can trong 16 hinh chir nhat bé tri theo duong chéo trén truc can.

Phuong phap nay dam bao bién dang & moi phia (H.7.60), canh suon dugc
gia cong tot, nhung lai xudt hién luc chi€u truc nén phai dinh vi truc t6t va khi vat
cén ra khoi truc cdn dé bi van xoan nén phai ¢6 co cdu dan huéng phu.

@ Can trén may can chuyén dung lién tuc hoac néi tiép.

0 day dung hé 15 hinh cén trén truc phang két hop véi cdc 16 hinh ép canh.

b/ Xac dinh kich thuéc phoi dé can thép det

@ Phoi la mét hinh vuong: H=B,
Dé ¢6 thép det voi kich thuée h x b, ta ¢6: b =H + ZAb
h, b - chi€u cao va chi€u rong cta thép det
TAD - téng lugng gidn rong, ZAb = K,.(H - h).
Ky - hé s0 han ché gian rong
Vay: H:b+KAb.h
I1+Kp

Bi€u thitc trén chua xét dén cdc luong ép canh cia thép det trong 16 hinh ép
canh, mat khac chon hé s6 K,, cho phu hop 1a khé. Kich thudc phoi phu thuoc vao
kich thudc san pham, cho nén:

n
1
n - 80 1an cdn (tinh cho 14an ép phoi theo chiéu cao).

Il1
By=b-3 Ab+ Y Ah,
1 1
Ah, - luong ép canh theo chiéu rong thép det.
n, - s0 14n cdn ép canh theo chiéu rong.
Tt thong so6 thuc nghiém cho phép chon:
Ah, = (0,2 + 0,3).Ahy ~ 0,25.Ahqg
H-h
n
Tur biéu thitc trén sau khi bién déi véi diéu kién phoi cho cén thép det 1a phoi
vuong (H = B,) ta c6:

b+h(K , —0,25.1)
H= 1

1+K,, —025.1
n

Hé s6 gidn rong Ky, c6 thé tim theo d6 thi hoic tinh theo c4c biéu thitc
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- Biéu thic Djiben: K, = 0,05.Dg
h+0,04.n.Dg
- Cho truc cén bang thép: K, = 0,06.Dg
h+0,04.n.Dg
5 25.D
- Cho truc can bﬁng gang: KAb _ 0,5 5 K
h+0,04.n.Dg

Dk - duong kinh lam viéc cua truc can.

@ Phoi tiét dién hinh chir nhat

+ Vi diéu kién khong c6 cac l1an can ép sudn, c6 nghia la:
b = BO + KAb'(H - h)

do dé H=

H, B, - chiéu cao va chiéu rong ctia phoi hinh chit nhat.
+ Nhung néu c6 lugng ép sudn thi twong tu ta ¢6 bi€u thitc dé€ xac dinh chiéu
cao phoi nhu sau:

b—B0+MKAb—0252L)
n

H= -
K,, —0,25.~1
n

T cdc thong s6 thuc nghiém cho thay vi cac lugng ép sudn nén chiéu rong
cua san pham (thép det) b khong khdc biét nhiéu so vé6i chiéu rong ctia phoi B,
thuong la:
B, = (0,99 + 0,985).b
Trong biéu thic tinh H thay tri s6 B, bang b ta co:

b—0,987.b+h(K, —0,25.71)  0,013.b+h.(K 5, —0,25. 1)
H= n — n

Ky —0,25. 71 Ky —0,25. 71
n n

® Xac dinh kich thuéce phéi ban dau dé can thép det co6 kich thuée h =
3mm; b = 200mm.

Mady cén lién tuc c6 14 gid cén, trong d6: 10 gid truc nim ngang (n) va 4 gia
truc ding dé ép suon (n,); dudng kinh 1am viéc trung binh Dy = 350mm.
- X4c dinh hé s6 han ché gian rong K, theo biéu thitc Djiben
_005Dg 005350
h+0,04.n.Dx 3+0,04.10.350

Ab 0,1225

- Xéc dinh chiéu cao phoi khi phoi 1a mot hinh vuéng H = B,
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Theo biéu thic tinh H, ta cé:

b+h(Ky —0,25.3) 200+3.(0,1225—0,25.i)
H= n__ 1 10 _ 195mm
1+K —0,25.ﬂ 14+0,1225-0,25.—
n 10

Khi phoi 12 hinh chit nhat (H # By)) va B, = 0,987.b, ta co6:

0,013.b + h.(K 5, —0,25.71)  0,013.200 +3.(0,1225 _025. 4
n_ _

H= = Z 10 _118,5mm
K 5, —0,25. 01 0,1225-0,25.
n 10

@ Xac dinh chiéu cao phoi H dé can thép det c6 kich thuée h x b=5x125.

Tl phoi ban dau c6 chiéu rong B, = 120 mm, véi 10 1an can ép theo chiéu
cao va 2 lan ép suon (n = 10; n, = 2); hé s han ché lugng gian rong k,, = 0,1225.
Ap dung biéu thic tinh H ta c6 chiéu cao phoi can thiét 1a:

(b—Bg)+h(K , —025.M)  (125-120)+3.(0,1225—025. )
n_ _

H= - = > 10 _ 74mm
K, —0.25.—1 0,1225-0,25.
n 10

¢/ Phuong phap xac dinh ché do ép khi can thép det

C6 3 phuong phap chu yéu sau:

- Theo diéu kién an kim loai.

- Theo cong suat dong co cuc dai.

- Theo hé s6 bién dang cao trén co s& cac thong so thuc nghiém.

® Theo diéu kién an kim loai.

Nhu da biét hé s6 ma sat f = tgo. Xét diéu kién du phong clia hé s6 ma sat va
duong kinh truc cdn khi phuc hoi lai (thuong 10%), thi lugng ép t6i da Ah,,, cho
mot 1an khi can thép det ¢6 thé tinh theo biéu thic sau:

Ah_. = %.0,855.f2DK

f - hé s6 ma sat, f = n,.n,.n;.(1,05 - 0,0005.7T)

T - nhiét do cén tuong ng véi lan cadn (c6 thé xac dinh bing phuong phap
tinh hoac do truc tiép).

Pé don gian c6 thé x4c dinh T bing dé thi.

Nhiét do bat dau cén s& giam dan theo khoang céch gitta cdc gid can dén
nhiét do két thic can (hinh 7.61). Néu tinh theo phuong phap nay, lugng ép qua
ting 14n can khong phu thuoc vao phoi ban dau. Chiéu cao ctia phoi duoc nhu tong
luong ép timg phan. Chiéu rong clia phoi xé4c dinh trén co s& chiéu rong san pham
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va luong gian rong tinh toan. Riéng luong ép Ah & gid cén tinh va trudc tinh khong
dugc 1ay gia tri cuc dai, vi néu 1ay gia tri cuc dai s€ anh hudng 16n dén kich thudc
san pham. Thuong & gia can tinh Ah = 2+5 mm; & gi4 truée tinh Ah =0,5.Ah,,..

°’C

1200

1050 ~

1000 ~
950

900

A I I m B Iv Vv C VI VIl vl D 1

Hinh 7.61. Xac dinh nhiét do t theo khoang cach giita cac gia can trén may
cén thép det 300: 10 gi4 truc ndm ngang I+X; 4 gid truc ding A, B, C, D.

Trén hinh 7.62 1a so d6 mdy can det 300 véi 14 gia.

Hinh 7.62- So d6 may cin thép det 300. A, B, C, D Ia céc truc thang ding.
Céc truc A, B, Cc6 D =460mm; D c6 D = 440mm; céc truc I + V ¢6 D = 400mm;
céac truc VI, VII ¢6 D = 370mm; céc truc VIII+X c6 D = 330mm.

+ C4c s0 liéu ban dau

S6 vong quay & gia cudi cung la 400 vong/phut; vat liéu 1am truc can la gang.
Trén mdy nay nguoi ta can thép det: b x h =80 x 6 mm

+ Tinh va thiét k€ 16 hinh cho mdy can hinh 7.61.

Qud trinh tinh nguoc huong cdn, khong xét dén bdn kinh luon o cdc dién tich
tiét dién:

- Gia X:
D,, = 330 mm; h,, = 6 mm; t° = 900°C; b,, = 1,013.80 = 81 mm

V6i Ah;, = 2 mm, phoi vao gid 10: H,, = hy; hy = 6 + 2 = 8 mm Vvéi s6 vong
quay 400v/ph; t° = 900°C; truc cén bang gang, hé s6 ma sat £ = 0,29.

Xéc dinh lugng gidn rong theo bi€u thiic:

Abyg \/RAh—A—h 115i 1/330.2— 2 =2,1lmm
H 2.f 2.8 2 2.0,29

Dién tich tiét dién ctia san pham:

Ab,
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F,, = 6. 81 = 486 mm?
Héng s6 cén lién tuc C,,:
C,o = F.Dy,o.n = 846. 330. 400 = 64.10°
- Gia IX:
D, = 330 mm; hy = 8 mm; t° = 925°C;
by =b,o-2,1=81-2,1=78,9 mm; F, =hy.b, = 8.78,9 = 630 mm?
Trén co s& hang s6 cén lién tuc C,,, tim s6 vong quay ny. Theo Fy.D, tim
dugc hé s6 ma sat f, = 0,306.
Vay, Ahy=0,5.Ah,,, =0,5.0,855.f2.Rx, = 0,5.0,855.0,306%.165 = 6 mm
Va: Hy=hy+ Ahy =8 + 6 = 14 mm
Luong gian rong trén gia 1X:

Abg = 1,15.L V165.6 - 6 =5,3mm
2.14 2.0,306

- Gia truc diung D (c6 lugng ép suon):

Gia thiét khong tao 16 hinh trén than truc (truc phing) va khe hé giita hai
vanh truc S = 10mm. Puong kinh gia truc ding D = 440mm, vay dudng kinh lam
viéc & 1an ép suon la:

Dgp =440 + 10 - b, =450 - by,

Véi bp: chiéu rong thép det trén gia ép suon
bp = by - Aby = 78,9 - 5,3 = 73,6mm

Chon luong ép suon bang lugng gidn rong & gid IX, do d6:
Dgp =450 - 73,6 = 376,4mm

Vi lugng ép sudn khong 16n nén lugng gian rong trén gid nay la khong dang
ké, do do chiéu day phoi liic ra khoi gid ép sudn bang chiéu day ¢ gia IX:

hp = 14mm; Fp=14.73,6 = 1030mm?

S6 vong quay cua truc can: np = ﬂ =165 v/ph
' 1030.376

- Gia VIII: Dg = 330 mm; hg = 14 mm; t° = 974°C;

Chon chi€u rong vat cén trén gid VIII ding bang chiéu rong thép det trén gid
ép suon by, cong thém lugng ép sudn 1a 5 mm (Ahp = 5 mm):

bg =bp + Ahpy =73,6 + 5 =78,6 mm

Dién tich tiét dién phoi: Fg = hg.bg = 14.78,6 = 1100 mm?

Tur day tim s6 vong quay qua hing s6 cén lién tuc va suy ra toc do cdn dé
tinh dugc hé s6 ma sat f = 0,405.

Lugng ép O gia VIII: Ahg = 0,855.f2. Dy = 0,855.0,405%.165 = 20,8 mm

Chiéu cao phoi lic vao gid VIII: Hg = hg + Ahg = 14 + 20,8 = 34,8 mm

Luong gian rong trong 16 hinh VIII:
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Abg =1,15. 22;)4’188 («/165.20,8 __208 ] =11,3mm

2.0,405

- Gia VII:
D, = 370 mm; h, = Hg = 34,8 mm; t° = 1000°C;
Chiéu rong vat can trén gia VII:
b, = by - Abg = 78,6 - 11,3 = 67,3 mm
Dién tich tiét dién phoi:
F, = h,.b; = 34,8.67,3 = 2340 mm?
Lan luot tinh s6 vong quay, toc do can va hé s6 ma sat f; = 0,44.
Luong ép & gia VII:
Ah; = 0,855.f2.Dy; = 0,855.0,44%.165 = 27,4 mm
Chiéu cao phoi lic vao gid VII:
H, = h, + Ah, = 34,8 + 27,4 = 62,2 mm
Luong gian rong trong 16 hinh VII:
Ab; =10,2 mm
- Gia VI:
D¢ = 370 mm; hs = H; = 62,2 mm; t° = 1026°C;
Chiéu rong vat can trén gia VI:
b =b; - Ab; =67,3-10,2=57,1 mm
Dién tich tiét dién phoi:
F, = he.bg = 62,2.57,1 = 2450 mm?
Can ct vao hing s6 can lién tuc tinh s6 vong quay, toc do can va hé s6 ma
st f, = 0,43,
Luong ép ¢ gia VI:
Ahg = 0,855.f2. Dy, = 0,855.0,43%.185 = 26,2 mm
Chiéu cao phoi lic vao gia VI:
H, = h, + Ahg = 62,2 + 26,2 = 88,4 mm
Luong gian rong trong 16 hinh VI:

26,2 26,2
Abg = 1,15.-22% | [185.262 -2 | =6,7mm
6 2.88 4( 2.0 43j

M

- Gia C (truc diang ép suon):
D¢ = 460 mm; t° = 1054°C;
Khe h¢ giita hai vanh truc S = 10 mm.
Chiéu cao phoi lic ra khoi 16 hinh ép sudn:
he =bg - Abg =57,1 - 6,7 =50,4 mm
Duong kinh 1am viéc: Dg- =460 + 10 - he =420 mm
Hé s6 ma sat: f. = (1,05 - 0,0005.t) = 0,42
Luong ép suon tinh theo diéu kién an kim loai:
Ah¢ = 0,25.Ah,,,, = 0,25.0,855.0,42%2.210 = 7 mm
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Chiéu cao phoi lic vao 16 hinh ép suon:
HC = hC + Ahc = 50,4 + 7 = 57,4 mm
Vi luong ép Ah = 7 mm. ta c6 luong gian rong & gia ép suon:

Abe = 115.——{ ¥210.7 =—"— | = 2,1mm
2.57 2.0,42

2

Chiéu rong phoi lic vao gid ép suon:

B.=hs = H - Abc = 88,4 - 2,1 = 86,3 mm
Chiéu rong phoi lic ra khoi gid ép sudn: b. = Hg = 88,4 mm
Dién tich tiét dién phoi: Fc = he.be = 4450 mm?
S6 vong quay cua truc can:

64.10°
"C = aas0420 VIR
-GiaV:
D5 = 400 mm; hs = 86,3 mm; t° = 1076°C;
Chiéu rong vat can trén gia V:
bs = he + Ahe = 50,4 + 7 = 57,4 mm
Dién tich tiét dién phoi:
F; = hs.bs = 86,3.57,4 = 4950 mm>
Can cit vao hang s6 can lién tuc tinh s6 vong quay ns = 32,25 (v/ph), toc do
can va hé s6 ma sat f5 = 0,408.
Luogng ép 6 gid V:
Ah, = 0,855.£2.Dys = 0,855.0,4082.200 = 25,5 mm
Chiéu cao phoi ldc vao gid V:
H; = hs + Ahs = 86,3 + 25,5 = 111,8 mm
Luong gian rong trong 16 hinh V: Abs =5 mm
-Gialv:
Gia IV va gia V truyén dong chung mot dong co, vay ty so truyén cta hai
gia phu thudc vao nhau. Da biét i5 = 5,29; i, = 7,25.

7,25 137
9

Hé s0 gitra hai ty s0 truyén: k; =
Xét trudong hop cu thé & gid IV: D, = 400 mm; t° = 1094°C;
Dién tich tiét dién ctia phoi:

p o 6410° _ 64.10°

i = =
40015 400.7%%
k; 1,37

Chiéu rong ctia phoi lic ra khoi gia I'V:

b, = bs - Abs = 57,4 - 5= 52,4 mm
Chiéu cao phoi:

— 6810 mm?
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hy ZE:@:BO mm # Hs =118,5 mm
b, 524
So sanh két qua luong ép & gid V, ta co:
Ahs =h, - hy =130 - 86,3 =43,7 mm
Song Ahjy da tinh truée day 1a Ahy = 25,5 mm.
Hiéu s6 lugng ép: 43,7 - 25,5 = 18,2 mm.
Két ludn: truc s& khong an dugc kim loai. D€ x{t Iy su khdc nhau nay hoic
phai dung luc ddy phoi hodc phai tinh toan lai cho phu hop.
D¢ tinh lai phai thay d6i dudng kinh truc cdn & gia IV, cu thé 1dy D, = 460
mm (theo két cau gid, di€u nay hoan toan cho phép).

6
F, =% = 5900 mm?
460.”%
137
h4:F—4:ﬂ:112mm
b, 524

Chiéu cao nay phit hop v6i hs = 111,8 mm; f, = 0,4
Ah, =0,855.0,42.230 = 28,2 mm
H,=h, + Ah, =112 + 28,2 = 140,2 mm
Luong gian rong:

Ab, =1,15. 28,2 («/230.28,2 - ;%ij =5,2mm

2.140,2

2 M

B,=b,=522-52=472mm
-Gia B:
hg = 47,2 mm; by = H, = 140,2 mm; T° = 1115°C;
Khe ho gitta hai vanh truc S = 10 mm.
Dgg=Dg+ 10 - hy =460 + 10 - hy = 422,8 mm
f5 = 0,396
V6i muc dich khir hét vay ren, chon Ahg toan phan theo hé s6 ma sat fy:
Ahg = Ah,,, = 0,855.0,3962.210 = 25,2 mm
Chi€u rong phoi trén gia truc ding:
B = hy + Ahy = 47,2 + 25,2 = 72,4 mm

Vay, Ahg =1,15. 2275524 («/210.25,2 __ 22 ] =8,2 mm

2.0,396

Chiéu cao phoi ldc vao gia B:
Hp =h; =by - Aby =140,2 - 8,2 = 132 mm
Dién tich tiét dién phoi:
Fg = hg.bg = 140,2.47,2 = 6600 mm?
S6 vong quay cua truc céan:
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64.10°

== 23,1 v/ph
6600.420 /p

Nc

- Gia III:
D, = 400 mm; b; = Hg = 132 mm; T° = 1135°C;
h,;=B;=72,4 mm
Dién tich tiét dién phoi: F; = hy.b; = 132.72,4 = 9550 mm?
n; = 16,75 (v/ph), f; = 0,384.
Luong ép & gia III:  Ahy =22,6 mm
Chiéu cao phoi ldc vao gid III: Hy = hy + Ah; = 132 + 22,6 = 154,6 mm
- Gia IlL:
Gid II ¢6 chuyén dong chung véi gia III va c6 hé s6 ty so truyén k; = 1,37.
Céch tinh tuong tu nhu & gid IV va gid V.

Ta co: h, =H;=154,6 mm; b, =b; - Ab; =72,4 - 3,2 =69,2 mm
Dién tich tiét dién phoi: F, = hy.b, = 154,6.69,2 = 10700 mm>
16,752
N, =— =12,25 v/ph
27 137 P
6
’ 64.10 =485 mm; f,=0,378

~10700.2,25
Chiéu cao phoi : H,=h, =h, + Ah, = 154,6 + 26,6 = 181,2 mm
Luong gian rong: Ab, = 3,84 mm
-Gial:
D, =400 mm; h, = H, = 181,2 mm; t° = 1178°C;
Chiéu rong vat can trén gia I: b, = b, - Ab, = 69,2 - 3,84 = 65,9 mm
Dién tich tiét dién phoi: F, = h,.b, = 181,2.65,4 = 11900 mm?
n, = 13,4 (v/ph); f, = 0,368.
Luogng ép & gia I:
Ah, = 0,855.f>.Dy, = 0,855.0,3682.200 = 20,9 mm
Chiéu cao phoi lic vao gia I:
H,=b, =h, + Ah, = 181,2 + 20,9 = 202,1 mm
Luong gian rong trong 16 hinh I:  Ab, =2,2 mm
- Gia A:
D, =460 mm; b, = H, = 202,1 mm; t° = 1200°C;
h,=b, - Ab; =65,4-2,2=63,2 mm
Khe hé gitta hai vanh truc S = 10 mm.
Dgy =D, +10-h, =460 + 10 - 63,2 = 406,8 mm
Lay tron: Dk, =400 mm
F, =h,.b, =63,2.202,1 = 12800 mm?
n, = 12,5 v/ph; £, = 0,36
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Ah, = Ah,. = 0,855.0,36%.200 = 20 mm
Chiéu rong phoi: B, =h, + Ah, = 63,2 + 20 = 83,2 mm

Vay, Ab, =1,15. 20 +200.20 — 20 =49 mm
2.83,2 2.0,36

2

M

Chiéu cao phoi: H=b, =h, - Ab, =202,1 - 4,9 =197,2 mm
@ Theo cong suat dong co cuc dai

Téng cong suat dong co la Ny, khi can thi cong suét tiéu thu cho bién dang
kim loai 1a Nj, thang ma sit trong 16 hinh 1a Ny, thing ma sat & ¢6 truc 1a Ny;. Cac
cong sudt nay dugc tinh toan theo céc bi€u thic khi tinh todn cong nghé.

Céc cong suat tiéu thu khac nhu: cong suit khong tai, cong suat dong sé duoc
tinh theo % cua cong suat tiéu thu thuan tdy cho can hoac qua thuc nghiém, véi:

d .z
NIH :2P—CO = V.f A
DK CcO
trong do, P: 4p luc kim loai 1én truc cén, kG (N); d: dudong kinh ¢6 truc, mm

Dy: duong kinh lam viéc cua truc can, mm
V: toc do vong quay theo Dy, m/s; f_;: hé s6 ma sat & ¢ truc
Nig =p.B.Ah.V
Trong d6, p: 4p luc don vi, N/mm? (kG/mm?); B: chiéu rong phoi trude liic cén, mm

N
Tir cong thic trén, ta c6:  Ah =—1=1L
p-B.V

Thuong thi nén 1ay N, ; nho hon thuc t€ tinh toan khoang 5 + 10%.
O timg 14n cdn s& c6:
Ah; = L Ah, = L P ;Ah, = N
p1-B1.V; p>.B,.V, Pn-B,y-Vy
Phuong phép nay duoc st dung khi cdn thép tdm va thép det rong ban. O day
dé xac dinh dugc lugng ép can phai biét ap luc don vi p, song 4p luc don vi p lai chi
c6 khi ¢6 lugng ép. Vi vay, thong thuong phai sit dung cac thong s thuc nghiém.
Chiéu rong B duogc tinh todn xudt phét tir chiéu rong san pham. Toc do cdn V xdc
dinh theo cong nghé da lua chon.

Vi du: Tinh luong ép khi N = 450 kW; p = 10 kG/mm?; truc gang D = 400
mm; t° = 1000°C; V = 3,5 m/s; chiéu rong vat cdn B = 300 mm.

Biéu thi thit nguyén ctia cong suat: kG.m/s
Vay, N =450.1,36.75 = 45900 kG.m/s
Cong sudt tiéu thu cho cdc thanh phan khac 1a 20%.

3
Vay, Ah = 45900.0,8.10 _35 mm

10.300.3500 ’
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Theo cdch tinh trén day, dong co c6 thé lam viéc vé6i phu tai khong déi va

khong phu thudc vao san pham.

® Theo hé s6 bién dang cao

Trong thuc t&, nguoi ta ing dung hé s6 bién dang cao H/h theo tling miic,

cho trong bang 7.17.

Bang 7.17
S6 1an can Heé s6 bién dang véi cac ché do ép khac nhau

(nguoc hudng cén) Rét 16n Lén Trung binh Nho
1 1,35+ 1,4 1,28 +1,3 1,2+1,25 1,1 +1,15
2 1,55+1,6 1,45+1,5 1,35+14 1,15+1,2
3 1,75+ 1,8 1,6 +1,7 1,45+1,5 1,2+1,25
4 1,95+2,0 1,75+ 1,8 1,55+1,6 1,25+1,3
5 1,95+2,0 1,75 + 1,85 1,55+ 1,6 1,25+1,3
6 - 1,75+1,9 1,65 1,3
7 - 1,9 1,65 1,3
2 - 1,9 1,65 1,3

Khi x4c dinh mot ché€ do hé so bién dang can phai kiém tra lai cong suat
dong co; diéu kién an kim loai; d0 bén truc cédn; va cac chi tiét khac. V6i cdc lan
cén trong 16 hinh ép suon luong ép trong pham vi nhu sau:

- Cho lan ép suon trudc tinh: Ahg = 0,5.Ah
- Cho lan ép suon con lai:  Ahg= Ah,,,

So 1an ép suodn tly theo cong nghé va thiét bi dé xac dinh.

Qua trinh thi€t k& 16 hinh c¢6 thé thuc hién theo huéng can néu kich thudc
phoi da dugc xdc dinh va phu hop vdi téng hé s6 bién dang da chon.

max

Vi du: Tinh ché€ do ép dé can thép det b x h = 160 x 18 trén may can 500, c6
9 gia can theo phuong phap hé so bién dang cao.

* Pac tinh thiét bi:

Giéd 1 + 4 c6 duong kinh truc cdn D = 630 mm, vat liéu truc can la thép.

Gid 5 + 9 ¢6 duodng kinh truc cdn D = 540 mm, vat liéu truc cén la gang.

Ché do ép theo bang 7.17.

* X4ac dinh hai 1an ép suon & gia 8 va gia 5. Qua trinh thiét k€ ngugc hudng

-Gia 9:
Mo = 1,25; Dy = 540 mm
Kich thudc san phdm & trang thai néng:
by =1,013.160 = 162 mm
hy =1,013.18 = 18,25 mm
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Chiéu cao phoi vao 16 hinh 9:
H, = 1o.ho = 1,25.18,25 = 22,8 mm
Luong gian rong:

Ah
Abg = 035209 R, Ahg =035 ;/270.4,55 =2,5 mm

Ho 22

Dién tich tiét dién:

Fy = bo.hy = 162.18,25 = 2960 mm?*
Chié€u rong phoi vao 16 hinh 9:

B, =b, - Ab, = 162 - 2,5 = 159,5 mm
- Gia 8: lan can ép suon: Dg = 540 mm
Khe ho gitta hai vanh truc S = 10 mm.
Duong kinh 1am viéc: Dgg = Dg = 10 - hg = 540 + 10 - 159,5 = 390,5 mm
Chon Dyg =390 mm; ng = 1,05. Ta cé: bg = 22,8 mm; hg = 159,5 mm
Chiéu cao phoi vao 16 hinh ép suon:

Hg = ng.hg = 1,05.159,5 = 4,55 mm
Luong ép trong 16 hinh ép suon:

Ahg = Hg - hg = 167,5 - 159,5 = 8 mm
Vi luong ép nho, cho nén luong gidn rong c6 thé bd qua.
Kich thudc cudi ciing cua phoi vao 16 hinh ép suon la:

Hg =b,=167,5 mm; By =h; =22,8 mm
Dién tich tiét dién: Fg = 159,5.22,8 = 3640 mm?
-Gia7:
Ta c6: n; = 1,4; D, = 540 mm; h, = 22,8 mm; b; = 167,5 mm
Chiéu cao phoi vao 16 hinh 7: H, = n,.h; = 1,4.122,8 = 32 mm
Luong ép: Ah;=H;-h;=32-22,8=9,2 mm
Luong gian rong:

Ah
Ab,; =0,35.—L,/R,.Ah; =0,35. 22 4/270.9,2 =5 mm
H, 32
Chiéu rong phoi vao 16 hinh 7: B, = b, - Ab; = 167,5 - 5 = 162,5 mm
Dién tich tiét dién: F,=b,.h,=167,5.22,8 = 3810 mm?

Tuong tu nhu cdch tinh toan trén day, c6 thé van dung dé tinh cho cic gid
can con lai.
Trong truong hop tinh ra lugng ép 16n, phai kiém tra lai theo cong thiic:
Ah,. = 0,855.2 R,
Trong thuc t&, nguoi ta 1ay cac tri s6 Ah,,, cé khiu trit 10% tri s6 tinh toan
nham bao dam cho di€u kién an tuyét doi.
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7.7. CAC CHI TIEU KINH TE KY THUAT CUA SAN XUAT THEP HINH
7.7.1. Nang suat cua may can hinh

a/ Nang suat gio (tan/h) cua thép hinh dugc tinh theo cong thic sau:

A 3600.G (tdn/h)
T
Nang suét thuc t€ dugc tinh theo cong thiic sau:
A=3G

Trong do:

k: Hé s6 sir dung may can.

k = 0,85: d6i v6i cic may can Ray-dam, mdy can hinh c& 16n, nho, vira
duoc bo tri hang.

k = 0,9 d6i v6i may can hinh lién tuc va may kéo day thép.

G: Trong luong thoi duc (tan).

T: Chu ky cén.

Dé xdc dinh chu ky cén trén mdy can hinh ngudi ta ding dé thi lam viéc cua
mdy cén theo thoi gian. D6 thi d6 12 co s§ tinh todn chinh xdc chu ky cdn va tong
thoi gian céan cho mot phoi cén tir kic bat dau t6i khi két thic.

Hinh 7.63 1a biéu d6 cdn clia mdy cdn hinh c¢& 16n 650. May gom c6 4 gia
cén, bo tri theo 2 hang. Téng thoi gian dé can mot phoi tir ddu cho dén két thiic 1a
tong thoi gian can & trén 4 gid can va tong thoi gian ngling can gifta cac gid cdn.
Con chu ky cdn (T) dugc tinh bing téng thoi gian can va nghi ké tir khi bat dau can
phoi trude cho téi phoi thi hai sau trén gid can thit nhat.

Gié cén 2 truc 300 2 gid cén 3 truc 650

Chu ky cén (T) “Gid cdn 2 truc 650
D E——

Gié 2 truc 800 - g

Gia 3 truc 650

Gia 3 truc 650 —
N N

/

Gid 2 truc 650

10 20 3040 50 6070 80 90 100 110 120 130 140 150 160 170 180 190
Thoi gian (s)

_ Téng thoi gian cdn cho 1 phoi thanh sin phim |

H.7.63. Biéu d6 cdn theo thdi gian chia mdy can hinh 650 b6 tri hang

T'ruong Pai hoc Bach khoa Pa nang - 2005




Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 192

Chu ky can trén mdy cén nhi€u gia bo tri hang thi phu thudc vao s6 gid can
va hanh trinh can gitta cac gia trong may can. Chu ky cén s€ cang nho néu nhu so
gid cdn trong may I6n va tong thoi gian can mot phoi duge phan bo déu dan trong
tat ca cac gid can. Chu ky can s€ nho nhat n€u nhu mot trong cic gid cidn cua may
khong bi tat, & dong lai phoi can.

Tur bi€u d6 lam viéc theo thoi gian ciia mdy cdn 650 ta dé dang thay duogc
rang: chd & dong phoi clia may nay 12 gid cdn thit 2 (mdy 3 truc). Téng thoi gian
cén & mdy nay tuong doi 16n. D€ giam thoi gian cua chu ky cdn, ting nang sudt cla
mady ching ta phai can phoi khac ti€p theo trén may 3 truc cua gia thi 2 ma khong
phai cho doi cho phoi can trude khi ra khoi may nay. Nghia l1a phoi can truée chua
ra khoi mdy & 16 hinh cu6i cung thi ta phai cho phoi can sau ti€p tuc an vao 16 hinh
dau tién cua may.

Chu ky céan (T)

|
>

N S N

aillin

~

Gid 5

Gid 6

Gid 7

Gia 8

Gid 9

Gia 10

I
- Thoi gian cdn 1 phoi thanh san pham >

I I I I I I
0 8 16 24 32 40 48 56 64 72 80 88 96

H.7.64. Bi€u d6 cén theo thoi gian chia may cdn hinh ¢& nho 250 b6 tri hang

Trén mdy can hinh ¢& nho 250 b6 tri hang dai can duoc dong thoi cén trén
mot vai gid cdn. M6i gid can cta hang cén tinh c6 thé cén nhitng dai c4n tuong tng
c6 tiét dién nhd. Mac du trén mdy can c6 su trung khép nhung ¢d & dong trong khau
lam 1am viéc cia mdy 1a & gid cdn dau tién, & day con ton tai nhi€u phoi, cé nhi€u
hanh trinh qua lai khi can.
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Nhiing yéu t6 chinh dé tang nang suat clia mdy cén hinh lién tuc la:

- Tang té¢c do can

- Tang trong luong thoéi dic, phoi ban dau.

- Tang luong ép cho mdi gid cdn trong may dat t6i cuc dai dé phu hop véi
viéc tang trong lugng va tiét dién phoi. Tuy nhién can phai luu y dén géc an cho
phép ctia vat can vao truc, tinh todn tGi kha nang lam viéc clia mdy can va do bén
cta 16 hinh v.v...

Xac dinh chu ky cén cho loai may cdn hinh téng hop nghia 1a may d6 cén
duoc nhiéu loai san phdm khéc nhau thi ta xdc dinh chu ky cén cho ting loai thép
hinh, tir d6 xac dinh ning suat/ gid cho may can theo ting loai san pham.

Viéc xac dinh nang suit/gio cho mdy can nay ta tinh toan theo cong thic
tinh nang suat trung binh (cong thic thuc té):

ATB = ! (tffn/h)
4 4 43
A A, A

Trong dé:
A,, A,, A;: nang suat khi cén cac loai thép hinh khac nhau.
a,, a,, a;. SO phan tram cua cac loai thép hinh hoac nhém thép hinh
dugc can 6 may theo k& hoach san xuat da thuc hién.

b/ Nang suit nam (tan/nam)

Muén tinh dugc ning suat/nam thi phai biét tong s thoi gian lam viéc thuc
t€ trong nam cua may. Doi véi cac may can hinh hién dai thoi gian 1lam viéc 1a lién
tuc theo chuong trinh da dinh trude.

Thoi gian ding may dung vao cong viéc stra chita 16n (dai tu), stra chita du
phong, stra chita riéng nho va thoi gian thay truc can.

Giong nhu may can tho va can phoi, thoi gian stra chita 16n cia may can hinh
c6 thé thuc hién bimg cach thay thé stra chita timg phan (cuc bo) riéng biét trang
thi€t bi cia may khi may nguing lam viéc.

Theo céc tai liéu tir thuc t€ san xudt cho ta thdy rang: thoi gian ding vao sta
chita du phong cia mdy can hinh ¢& 16n va trung binh 1a 40h trong 1 thang. Tinh ra
mat 20 ngay trong mot nam. Nhu vay ngay lam viéc ctia may trong nam la:

365 - 20 = 345 ngay

S6 gio lam viéc cua may trong nam dugc tinh theo mot ngay 3 ca san xuat,

mdi ca 12 8h. Vay téng so gid 1am viéc trong nam clia may la:
t =345 x 24h = 8280 h

Nang sudt nam cuia may dugc tinh:

A(nam) = 3600.G Kt (thn) = 3.6006.K.8280 (t4n)
T T

Véi t 1a thoi gian lam viéc cia may trong nam. D6i véi cic mdy can hinh
khac nhau thi thoi gian stra chita 16n, stra chita du phong ... khac nhau va thoi gian
lam viéc cling khac nhau.
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7.7.2. Tiéu hao kim loai, nhién liéu, dién, truc can va nuéc
a/ Tiéu hao kim loai

Tiéu hao kim loai tir phoi ban dau bao gom:

- Mat mat kim loai do chdy khi nung.

- Vay sat bong ra khi can.

- Cat dau, duoi.

- Phé pham do khuyét tat.

Luong tiéu hao kim loai cho 1 tan san pham thép hinh 1a 1,06, khi cén thép
hinh c& 16n tiéu hao kim loai nhi€u hon khi cdn thép hinh trung binh, ¢ nho va day
thép.

Nang suat trén may can hinh hién dai trung binh tr (91 + 96)%. Nang suat
clia mdy can hinh c& nho 16n nhat. Lugng tiéu hao kim loai ciia san pham thép hinh
tir 1 tan phoi cho 1 tan san pham la:

100

— =(1,009 +1,041)
(91+96)
b/ Tiéu hao dién nang

Tiéu hao dién trén may can hinh phu thudc vao hinh dang va kich thudc cua
san pham cén, kich thudc phoi, thanh phan hoa hoc, loai médy cdn va cic yéu to
khac.

Bang 7.18. Tiéu hao dién ¢ may can hinh

Mady cén Tiéu hao dién nang (kw.h/tan)
May can Ray-dam 65
May can hinh ¢& 16n 600 + 750 50+ 55
May céan hinh ¢& trung 300 + 350 lién tuc 35+45
Mady can hinh c& nho 250 50
May cén day thép 70
May can thép det lién tuc 50

¢/ Tiéu hao nhién liéu

Tiéu hao nhién liéu trén may can hinh khi nung phoi & 2 10 lién tuc hoac 10
thu hoi nhiét 1a 500 Mcal/tdn phoi. P6i v6i may can hinh ¢& nho, may can day thép,
mady can thép det thi luong tiéu hao nhiét khi nung phoi trong 10 lién tuc la:

360 Mcal/cho 1 tan phoi (1 Mcal = 10° Cal)
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d/ Tiéu hao truc can

Bang 7.19 Tiéu hao truc can trén may can hinh

S6 1an mai, | So luong san pham cdn | Tiéu hao
May cén tién lai truc (1000 tan) truc can
can Gitta 2 1an | Saucédclan | (kg/tan)
mai mai
May can hinh ¢é 16n 650+750 Kkiéu
hang
- My cén tho 2 truc ddo chiéu ] 6 . 2(3) N ?5 1?3 N 41“5)0 25
- M4y cén tho 3 truc -
; Mai cén tinh 2 truc 6+8 232 12+20
May can hinh co trung 350+400 lién
tue N 5+6 10+ 15 50 +90
- Nhém gid can tho cé truc\ném ngang 5.7 5 _ 6 55 _ 4 1+1,5
- Nhém gia can tinh truc na}n ngang 5.7 63 30 = 56
- Nhém gia can tinh truc thang ding
May can hinh ¢6 nho 250+300 lién
tuc 5+6 10 + 12 50 + 72
- Nhém cén tho 67 5+6 30 + 42 0.4
- Nhém gid can tinh truc ndim ngang 617 4+5 28+40
- Nhém gid cdn tinh truc thang ding
May can day thép lién tuc 6+7 12215 72 = 105
- Nhém can tho 7 8 =10 56 =70 0,3
- nhom cén trung gian 10 224 20 = 40
- Nhém cén tinh
May can thép det lién tuc 10 20 +25 200 =250 0.3
- Nhém gid cdn tho c6 truc thang ding 12+ 15 6+ 10 72+ 150 ’
- Nhém gia can tho truc ndm ngang 15+20 2+4 30 + 80
- Nhém gid can tinh

d/ Tiéu hao nuéc

Viéc tiéu hao nudc trén cic mdy can hinh khiac nhau duoc trinh bay trong
bang sau. Tiéu hao nuéc ndy khong ké dén viéc sir dung nudc tuan hoan lap lai.

Bang 7.20. Tiéu hao nuéc trén may can hinh

May can Tiéu hao nu6c & khau 1am nguoi (m*/h) Toiva | Tong

Thiét bi | Truc | 6 d& Ngoai T.bi | Thiétbi | trdc tiéu

nung cén khong khi | boi tron phu vay sat hao

May can hinh ¢& 16n 1200 | 250 | 400 500 250 600 200 340
M4y can hinh ¢ trung 900 400 | 450 500 300 200 300 2600
M4y cén hinh ¢& nho 150 500 | 500 500 160 300 200 1800
May can thép day 150 600 | 550 400 150 450 250 2000

T'ruong Pai hoc Bach khoa Pa nang - 2005




Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 196

T'ruong Pai hoc Bach khoa Pa nang - 2005



