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QUY TRINH TINH TOAN VA HUONG DAN SU DUNG PHAN MEM LUA
CHON CHI TIET MAY TIEU CHUAN MITCalc

Chuong nay gi6i thiéu quy trinh thiét ké Iya chon cdc chi tiét mdy tiéu chudn dang so d6
va tinh trén MITCalc. Mdi chi tiét duoc tiéu chuin & cdc thong sb khac nhau, tuy nhién, quy
trinh Iya chon chi tiét khdc nhau trong mét sé truong hop s& twong ty nhau. Dé thuc hién dugc
phuong phédp thiét ké lya chon mdt cdch nhanh chéng, hi¢u qua, ta c6 thé két hop voi phén mém
g dung vé tra ctru, tinh todn.

Hién nay, & Viét Nam va Thé gi6i c6 kha nhiéu phan mém tinh todn, tra ctru thong sb chi
tiét may. Vi du: phﬁn mém tra clru thép hinh (Viét Nam), phén mém tra ctru 6 lan (SKF), phﬁn
mém tinh todn chi tiét mdy, MITCalc hodc phn tinh todn dugc dit trong tién ich ciia cdc phan
mém thiét ké nhu Autodesk Inventor... Trong do, ph?ln mém MITCalc tinh toén thiét ké duoc
hau hét céc chi tiét may thong dung, cic dir li€u ctua phﬁn mém cling dya trén co s¢ dit liéu cua
céc tiéu chuan thong dung nhu ISO, DIN, ASTM, ANSI, JIS,...Vi vy, ta s& xdy dung quy trinh
lua chon cdc chi tiét may tiéu chuén dya vao phﬁn mém tinh todn chi tiét may MITCalc 1.5.

MITCalc (Mechanical, Industrial and Technical Calculations) 1a mot hé théng thiét ké
m¢ trong Microsoft Excel do cong ty Ing. Miroslav Petele, Cong hoa Séc thyc hién. MITCalc
gdm ca tinh todn thiét ké va kiém nghiém cho nhiéu chi tiét may khéc nhau nhu: banh ring, dai,
xich, 0 truc, chi tiét ghép truc, chdt ... Phan mém nay c6 do tin cay, do chinh xic cao va trén hét
1a mg dung hiru ich cho qué trinh thiét ké chi tiét, giai quyét mot van dé k§y thuat hodc tinh todn
mot ndi dung co khi ma khong cin phai c¢6 kién thirc chuyén siu nhu céc nha thiét ké thong
thuong.

Nguyén ban cai dat cia MITCalc 1a tiéng Anh, vi vay, ching toi da Viét héa nham gitp
d& cong viéc tham khao, stir dung duoc dé dang, nhanh chéng hon.

Giao di¢n lya chon chiic nang cua phﬁn mém MITCalc 1.5.
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Quy trinh thiét ké lua chon céc chi tiét tiéu chuan duoc phan lam 2 phﬁn:
« Phan 1: So dd quy trinh va giai thich cdc budc trong quy trinh

*  Phan 2: Ung dung phan mém MITCalc thyc hién cdc budc thiét ké lyra chon

1 Quy trinh thiét ké lya chon chi tiét ghép
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Chi tiét ghép
|
Moi ghép Mai ghép khing
thao duge thao dugc
Mobi ghép ren Then Chét
Bu long Pai ¢ Vong dém
Vit
Vit ciy

Hinh 1 Chi tiét ghép tiéu chudn trong MITCalc

1.1. Quy trinh lya chon céc chi tiét trong mdi ghép ren

Cic chi tiét trong mdi ghép ren c6 mbi lién hé vé hinh dang, kich thudc ren, dudng kinh
1ap ghép giira truc va 18. Vi vay, céc chi tiét nay duoc lra chon trong mot quy trinh. Céc thong s6
duogc tiéu chuan héa trong nhém chi tiét nay 1a: Dang ren, dudng kinh ren, budc ren.

Quy trinh Iya chon céc chi tiét trong mbi ghép ren dugc thuc hién nhu sau:
Budc 1: Lua chon loai bulong

Ngudi thiét ké s& dya vao cdc yéu cau vé hinh dang bén ngoai cia tim ghép ma quyét
dinh str dung buldng, vit hay vit cdy.

Theo tiéu chuin ISO 1891-2009 quy dinh hinh dang va tén loai cic loai buldng, va cac
chi tiét hd tro, tiéu chuan ISO 225-2010 quy dinh cdc ky hiéu cta thong sd hinh hoc céc loai
buldng.

Buwéc 2: Lwa chon vat lidu(cip bén) ciia bulong
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Sau khi lga chon loai buldng/vit/ vit céy, nguoi thiét ké s& xem xét lya chon cép bén céc
chi tiét nay dua vao céc yéu cau k¥ thuat dat ra. Trong tiéu chuan ISO 898-1:2009 (buléng bang
thép), ISO 8839:1986 (Buldng bang kim loai mau) quy dinh vé co tinh va 1y tinh cua cdc chi
tiét nay. Trong qud trinh lua chon, nguoi thiét ké s& Iya chon nhitng chi tiét ¢6 co tinh thoa man
yéu ciu dit ra. Thong thudng, ngudi thiét ké s& xdc dinh vat liéu ché tao buldng va sau d6 sé& tra
co tinh theo tiéu chuan thich hop.

Giai thich thém vé ky hiéu cta céc cip bén buldng/ vit/ vit cdy: P bén cua cdc chi tiét
trén 1am bang thép theo tiéu chuan ISO duoc thé hién qua céc con s6 trén ky hiéu ctia ching. Ky
hiéu bao gdm hai chir s6 duoc cdch nhau bang dau chidm. Chit sé bén trdi ctia ddu chdm khi nhan
thém 100 chinh la gia tri cua do bén kéo theo don vi MPa trong khi con s6 bén phai la 1/10 cua
ty s6 gitta 46 bén kéo va gi6i han chay .

Sau khi lya chon kich thudc ren, nguoi thiét ké s& xdc dinh cdc kich thude chi tiét dua
vao céc tiéu chuén cua loai buldng/ vit/ vit céy duoc chon.

Sau khi xdc dinh chi tiét cy thé, nguoi thiét ké s& phai tién hanh kiém nghiém lai cic tng
suét sinh ra va so sdnh v&i tng suat cho phép.

Trong budc nay, ching ta c6 thé st dung cic phan mém thiét ké chi tiét mdy dé tu dong
tinh todn kiém nghiém.

Buwéc 5: Lwa chon dai oc

Pai 6c 1a chi tiét két hop vai buldng dé 1ap ghép mdi ghép cb dinh théo roi duoc. Viéc
Iira chon dai dc ciing kha quan trong trong két cdu ghép bang ren.

Thong thuong, viéc lya chon dai e s& dugc thuc hién cung véi lya chon buldng. Pai dc

va buldng c6 cuing dang ren, duong kinh ren, budc ren... méi lap ghép véi nhau duge.
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Budo 1 Lya Chon loai Chi tiét ghép
( Bulong/Vit/Vit cay)
v
Lua chon vit liéu (cép bén) cia
Budc 2 Chi tiét ghép (Bulong/Vit/Vit <
cdy)
v
Buée 3 Lua chon kich thuée cia Chi
tiét ghép (Bulong/Vit/Vit cay) .
Khong thda bén
Bude 4 Tinh t(‘);an k.1Aem r:ghl@m
diéu kién bén
Thoéa bén
Budce 5 Lua chon Pai bc¢
v
Budc 6 Lua chon Vong dém

Hinh 2 Quy trinh lwa chon cdc chi tiét moi ghép bang ren
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Viéc lya chon dai dc cu thé 1a ¢ hinh dang cua né, tuy vao diéu kién 1am viéc, hinh dang
bd phan mdy sau khi ghép ma ta c6 thé chon hinh dang dai ¢ thich hop. Vi du: dai 6c luc gidc,
dai ¢ vudng, dai dc ¢6 canh...

Pé thuc hién viéc lya chon dai ¢ tiéu chudn, ngudi thiét ké tham khéo tiéu chuan ISO
1891-2009 dé Iya chon dai dc da tiéu chuan héa.

Pai ¢ s& chiu lyc xiét khi 1ap v6i buldng, tiéu chuan ISO 2320-2008 qui dinh Iyc xiét va

moment xodn tng véi duong kinh ren cua cdc nhém dai oc.

Vé co tinh, dé mbi ghép dat hidu qua, co tinh ciia bulong va dai dc phai twong duong
nhau. Bang sau cung cap cho ngudi thiét ké ky hiéu nhém dai ¢ va sy két hop cua buldng va dai
b¢ ¢6 co tinh twong duong.

Ky hiéu nhém dai ¢ 12 mot chir s6 bang 1/100 cia tai trong cho phép.

Vi du: nhém 4 nghia 1a tai trong cho phép 1a 4 x 100 = 400 MPa
Céc tinh chat cy thé cua tirng loai dai bc, ta c6 thé tham khao tiéu chudn ISO 898-2:1992.

Budc 6: Lya chon vong dém

Vong dém 1 vong thép mong dat gitta dai ¢ va chi tiét ghép, ding dé bao vé bé mit chi
tiét ghép, dong thoi 1am tang dién tich tiép xic ctia bé mat chi tiét ghép véi dai dc. Vong dém c6
nhiéu loai, phéng vénh hodc cdc hinh dang khéc... Viéc lya chon vong dém s€ phu thudc vao
duong kinh buléng va yéu cau ky thuét. Hién nay, chi ¢6 vong dém phang duoc té chirc ISO tiéu
chuan héa. Vi vay, trong phan nay sé& chi trinh bay quy trinh lya chon vong dém phang.

Bang 1 Hudng din sy két hop buldng/vit/vit cdy voi dai b¢

Ky hiéu nhém dai ¢ 1am bang thép

Nhém 4 5 6 8 10 12
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Tai trong cho phép, MPa 400 | 500 | 600 | 800 | 1000 | 1200

Két hop Buldng/ Vit/ vit cay va dai ¢ bang thép
Nhém Buléng 36 |46 |48 |56 [68 |88 109 [129 | (14.9)
Nhém dai 6c khuyén ding 4 |4 |4 |5 |6 |8 |10 |12 |14

Ghi chii: C6 thé sir dung nhém dai éc cao hon so véi nhém bulong

Theo tiéu chuin ISO 10644:2009, kich thudc vong dém lip voi chi tiét ¢6 ren s& phu
thudc vao dudng kinh ren. Sau khi lya chon dugc chi tiét ren (buldng, vit, dai éc), ta s€ su dung

tiéu chuén trén dé Iya chon vong dém cho thich hop.

QUY TRINH LUA CHON CAC CHI TIET GHEP BANG REN (BULONG/VIT/VIT CAY,
PAI OC, VONG BPEM) TREN PHAN MEM MITCALC 1.5

Chon chtic nang thiét ké mdi ghép ren:

graved e 0
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g Bolted Connection Calculation
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Connections j Bun

Bolted Connections (Imperial Metric) i Setting
Shaft Connections (Imperial Metric) -
Force Couplings of Shafts (Imperial Metric)

Pinned Couplings (Imperial Metric) telp

Welded C i ial, Metri
elded Connections (Imperial,Metric) Apout
Cancel

—)

g Balted Connection Calculation

Giao dién cia modun thiét ké mdi ghép buldng:

Prestressed bolt connection

i Calculation without errors.
]

ii__[] Théng tin dv an thist k&
.l

rd +

1.0 [ Luc tic dung 1&n méi ghép, cac didu kién tinh toan co ban

2.0 [] Cac théng sé lam vigc va lap ghép cila méi ghép
3.0 [] Thigt k&, kich thu'dc va vit iéu cha cac chi tiét ghép
4.0 []Thiét k& hya chon buléng
+ | K&t qua
50 [ Ung hrc, didu kign t3i trong va bidu dd lam vigc ciia mai ghép
6.0 [IKiém tra bén méi ghép
7.0 [ ] Xuat ban vé ra hé thdng CAD

Buwéc 1: Lya chon loai chi tiét ghép
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1.0 Lu'c tic dung IEn mdi ghép, cac diéu kién tinh toan co ban

T
1.1 Bon vitinh todn Bon vi ST (N, mm, kW) hd
1.2 Pidu kign tai trong, kigu lap ghép
e —
1.3 Thiét k& méi ghép bu léng A ... M8i ghép bu ling khéing c6 dai 6 Rl
S ors = a P a A ... M&i ghép bu léng khéng cd dai &c |
1.4‘ Tai trong tac dung 1&n m&i ghép bu léng ‘B . M8l chep Bu lbnd co dai 6¢
1.5 Kiéu ti trong Tai trong 1ap lai id|

A 5 778 b g l+JLF
E ----- I E ----------- ]

- -] I r—

Fa | 2 Fa Fa | Fa

Ghi chu: + Mbi ghép buldng khéng c6 dai dc : Vit ciy
+ Mbi ghép buldng c6 dai dc: Buldng hodc Vit
Vit cay c6 2 loai:

4.16 Thiét k& hinh dang ciia Buléng

4.17 Loai Buléng B ... Vit c3y c6 dai c =
PRTRRY AL Vit cdy cd dau
4.18 S6 buldng |B ... Vit cAy cd dai b
4.19 Tdng chigu dai cdc tAm ghép L 114.3 [mm]
A L B L
| ! | |
e ™ \
A= ds - —-—dz—-—-—da-—-—-m—-—--aﬁ S 11 J oK1 S 4 M N 10 [ g 1
| L.
_____ ) [
Lt L Lo L L Ll L | b L
Bulong ¢6 2 loai:
4.16 Thiét k& hinh dang cua Buldng -
4.17 Loai Buléng B ... Buléng cd dai 6c & hai dau |+
a = A ... Buldng b d3u va dai 6c
4.18 5§ buldng | B ... Buléng cd dai 6c & hai dau
4.19 Téng chidu dai cdc tdm ghép L 114.3 [mm]

A L B L

_;Ig: _._dgr__._.IdQ._ _riTN,_Idl WFEE_IQ _._d;___qafajﬂdl

T T L
L+ L L L1 L L- Lx Lz L1
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Buwéc 2: Lwa chon vat liéu (Cap bén) ciia chi tiét ghép

4.0 Thi&t k& lra chon buléng
4.1 Chon sd bé dudng kinh buléng nhé nhat
IS0 3.6 IS0 4.8 IS0 5.8 IS0 6.8 IS0 8.8 IS0 9.8 IS010.8 150129

MC M14 M10 M10 M8 M8 M8 M6 M6
MF M12 M10 M8 M8 M8 M8 M8 M8
UNC 1/2 7/16 3/8 3/8 5/16 5/16 1/4 1/4
UNF 1/2 3/8 3/8 5/16 5/16 1/4 1/4 12 (0.216)
UNEF 1/2 3/8 5/16 5/16 5/16 1/4 1/4 12 (0.216)
4.2‘ Vat liéu lam Buléng
4.3 Cdp bén cla Buldng 150 3.6 | ¥ 150 v
4.4 Hed 6 Médun dan hai E 206000 155}’\%
4.5 Gidi han bén kéo Su 330 ASTM
4.6 Gidi han chay Sy 190 [MFa]
4.7 Hé sd tan nhiét o 11.5 [10é/ec]
4.8 Khéi Iwdng riéng o 7830 [kg/m?]
W 4 » | calculation - Materal . Tables - Options .~ Data . DXF - Dictionary .~ ¥1 [ .

Ghi chii: C6 3 tiéu chuén vat liéu 1a ISO, SAE va ASTM, ta chon ISO. Sau d6, ta chon
cAp bén cua buldng theo ISO:

0[] Thigt k& hya chon buléng

ol

= = = = - User bolt material 1
4.1 Chon sd bé dudng kinh buléng nho nhat User balt material 2
IS0 3.6 IS0 4.8 IS0 5.8 IS0 6.8 IS0 8.8 User bolt material 3 15012.9
User bolt material 4 —
MC M14 M10 M10 M3 M3 User bolt material 5 MG
150 3.6
MF M12 M10 M8 M8 M8 50 4.6 M8
UNC 1/2 7/16 3/8 3/8 5/16 150 -1.§ 1/4
UNF 1/2 3/8 3/8 5/16 5/16 o 12 (0.216)
UNEF 1/2 3/8 5/16 5/16 5/16 gg gg 12 (0.216
hl .
4.2 Vat liéu lam Buléng 1509.8
4.3 Cap bén cia Buling 150 3.6 ¥ | 150 a2
4.4 Heé si Mddun dan hai E 206000 [MPa]
4.5 Gidi han bén kéo Sy 330 [MPa]
4.6 Gidi han chay Sy 190 [MPa]
4.7 Hé sd tan nhiét o 11.5 [10%/eC]
4.8 Khéi Iugng riéng o 7830 [kg/m’]
M 4 » M| Calculation . Material ~ Tables - Options . Data - DXF - Dictionary ra [N

Buée 3: Lwa chon kich thwéc ciia chi tiét ghép

Chon kiéu ren va budc ren:
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Ren hé Mét - Burdc nho

Ren he Mat - Budc [an
Ren hé Mt - Burdc nhé
Ren hé Inch - Budcldn

Ren hé Inch - Budc nhd
Ren hé Inch - Budc rat nhé
Kigu ren khac

Chon duong kinh ren:

Sau khi chon duong kinh ren, phan mém s€ xac din

h thudc con lai cua ren theo tiéu
chuan ISO

Renvemes-nsere v

Buéc 4:Tinh toan kiém kién bén

S

+ Nhép Iuw ng:

>
S
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i Calculation without errors.
~
1.1 Ban vitihh todn Bon vi ST(N, mm, kW...)

™
1.2 Pidu kién tai trong, kiéu lip ghép
1.3 Thiét k& mdi ghép bu léng B ... Mi ghép Bu Iang cd dai 6c v
1.4 Taitrong tac dung IEn mdi ghép bu ldng Lire doc truc bu ldng [l
1.5 Kiéu tai trong Tai trong Bp ki hd
A B F
¥
Fa Fa Fa
E E
R
Fa Fa | PR, Fa
IF:
16 Tai trong tac dung l&n méi ghép
1.7 Luc doc truc I6n nhat S 4448.22 [N]
1.8 Luc doc truc nho nhat [ 0.00 [N]
1.9 Luc vudng gdc truc bu léng F. [N]

A Calculation .~ Material . Tables .~ Options . Dats .~ DXF .~ Dictionary .~ ¥ [

+ Két qua tinh toan:

Chi tiet théa man dicu ki¢n bén khi cac gid tri cia h¢ so an toan 16n hon hé s an
toan cho phép ma nguoi thiét ké yéu cau. Trong phan mém MITCalc 1.5, gid tri khong thda sé c6

mau do.
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+ | Két qua
5.0 | Ung luc, didu kién tai trong va biu dd lam viéc cia méi ghép
6.0 [ Kiém tra bén méi ghép
l-].l‘l Kiém tra bén tai trong tinh cia mdi ghép Buléng

6.2 ng sudt kéo sinh ra trén thin buldng khi chiu t3i trong ldn o 76.61 [MPa]
6.3 Moment xodn sinh ra trén thin Buldng do moment xi&t T 29.56 [MPa]
6.4 Ung sudt udn O, [MPa]
6.5 Ung sudt trong duang trén thin Buldng Cred 92.15 [MPa]
6.6 Gidi han chay cla than Buling Z 190 [MPa]
6.7 HE sd an toan tai digm nguy higm n 2.06
6.6 Kiém tra ap luc tai bé mat cd dinh d3u buléng
6.9 Ap lrc sinh ra trén d3u buldng (Pai 6c) p 52.44 [MPa]
6.10 Ap lu'c cho phép tic dung 18n bién cla tim ghép D 210 [MPa]
6.11 Kiém tra bén tai trong dong cliia moi ghép Buléng
6.12 Lu'c doc trung binh cia chu ky = §717.45 [M]
6.13 Bién dd cla chu ky lrc trung binh F. 179.45 [M]
6.14 Ung sudt chu ky trung binh trén thin buldng Cm 75.06 [MPa]
6.15 Bién dd cua chu ky ('ng sudt trén than buldng T, 1.55 [MPa]
6.16 Gidi han méi kéo co s& cla vat liéu ché tao buldng C. 165 [MPa]
6.17 Gidi han méi kéo cia buldng T. 46 [MPa]
6.18 Gidi han mai kéo trong thai gian B viéc gidi han T [MPa]
6.19 Tng sudt mdi ldn nhdt trén buldng do t3i trong gy ra Gy 31.38 [MPa]
6.20 HE s§ an toan ding do Irc kéo Na 20.31
6.21 HE s an toan xodn M. 3.71
6.22 K&t qua tinh todn hé sd an todn ddng n 19.55

Buwéc 5, 6: Lwa chon dai dc va vong dém cho méi ghép

Sau khi da Iya chon cac thong s0, nguoi thiét ké c6 thé biét dugc céc kich thudc con lai
ctia buldng/vit/vit cdy, dai 6c va vong dém sir dung ciing voi buldng/vit/vit cdy dugc chon bang
céch xuét dit liéu CAD

7.0 Xudt ban vé ra hé thing CAD

7.1 Ban v& 2D xudt ra dang : DXF File B4
7.2 Thiét k& dau buléng D3 luc gisc Ad
7.3 Thiét ke dai 6c Bai B luc gidc -~
7.4 SGvbng dém dudi dau buléng 0 1
7.5 S6vbng dém bén dudi dai 6c 1 hd
7.6 (Chigu cao tinh toan cla cac tam ghép L 114.3 [mm] -y
7.7 Chigu cao lam viéc cla cac tam ghép Lc 114.300 [rmm] - _\'_‘)H}
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1.2 Quy trinh lya chon dinh tan

Dinh tén 12 mot loai chi tiét dung dé ghép cdc vat thé voi nhau. Ching thuong duogc sir
dung trong xay dung va san xuét. Pé dam bao dinh tén dugc su dung ding muc dich, viéc lua
chon dinh tan thich hop 12 quan trong trong qu4 trinh thiét ké. Nguoi thiét ké s& so sdnh céc loai
dinh tan dya vao céc gia tri vé d6 16, kha nang chéng an mon va vat li€u lam dinh tan.

Dbi véi dinh tan, cdc thong s tiéu chuan gdm co:
* Hinh dang dinh tdn
* DPuong kinh dinh tdn

e Chiéu dai dinh tin
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Budc 1

Budc 2

Buoc 3

Budc 4

Budc 1: Lua chon loai dinh tan

Lua chon loai dinh tan

l

Lua chon vit liéu cho dinh
tan

l

Lua chon kich thudc dinh
tan
(Chiéu dai, duong kinh)

Tinh toan kiém
nghiém dicu kién bén

Khéng thoa bén

Hinh 3 Quy trinh lira chon chi tiét ghép bang dinh tdn

Viéc lya chon loai dinh tdn phu thudc vao kha nang chiu tai trong va yéu cu bé mat lép
ghép. Néu yéu cau bé mit phang, ta chon dinh tan dau chim va néu khong yéu cau vé bé mit, ta

chon dinh tan thuong.

Buwée 2: Lwa chon vat liéu cho dinh tan

Luva chon dinh tan dugc lam béng vat liéu cung voi vat li¢u cua vat can lép ghép. Vi duy,
néu ban lap ghép hai tdm thép vdi nhau, ban hiy dung mot dinh tin bang thép. C6 gang tim mot
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dinh tan lam béng hop kim tuong tu néu c6 thé. Néu ban chon mot dinh tén sir dung cho vat béng
nhom, ban hiy chon mdt dinh tdn 1am bang hop kim nhom.

Theo ISO, dinh tén sir dung trong co khi va x4y dung thudng lam bang thép cicbon thép.
bdi véi ung dung vé trong luong, an mon hodc su théng nhét vat liéu, din tdn c6 thé lam bﬁng

déng (+hop kim), nhém (+Hop kim),..
Buwéc 3: Chon chiéu dai cho dinh tan

Theo tiéu chuan vé dinh tén, chiéu dai ctia dinh tén (ky hiéu 1a 1) duoc do tir canh dudi
ctia dau dén dinh cua than dinh tan. Vi du: Ky hiéu kich thudc ctia dinh tan theo tiéu chuan ISO
15973:2000.

E
=]
=

Hinh 4 Hinh dang dinh tdn

Chiéu dai cta dinh tdn nén bing chiéu day cua hai vat thé ban s& ghép cong 1.5 lan
duong kinh cua than dinh tan. Vi du: Mot dinh tdn ¢6 duong kinh 4mm s€ duogc st dung ghép hai
tAm phang day 2mm s& ¢6 chidu dai 14 : 1 = 2x2+4x1.5 =10mm.

Buwérc 4: Lwa chon dwong kinh cia dinh tan
Pinh tan phai ghép kin vai 15 1ap ghép. Boi vi cic 16 nay dugc khoan trude nén viée lya
chon dinh tén c6 cing dudng kinh vé6i 16 1a quan trong. Mot dinh tén qué 16n s& khong lip ghép

dugc, trong khi mot dinh tdn qua nho s& khong lap ghép an toan.

Theo tiéu chuan ISO 1051:1999, dudng kinh danh nghia tiéu chudn cia dinh tdn 1a:

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



Luvachonl1:1,12,1.6,2,25,3,4,5,6,8, 10, 12, 16, 20, 24, 30,36
Lvachon 2: 1.4,3.5,7, 14, 18, 22, 27, 33
Buwéc 4: Tinh toan kiém nghiém dinh tan theo diéu kién bén
Kiém nghiém theo theo do bén cét va dap.
1.3 Quy trinh lya chon chét dinh vi
Viéc Iwa chon chét dinh vi phu thudc vao cong dung, dudng kinh 16, vi tri dat chét. Nguoi
thiét ké c6 thé lua chon loai chdt, sau d6 tham khao céc kich thude, ky hi€u, vat li¢u theo céc tiéu
chuan ISO tuong tng.
Cic thong s tiéu chuin cta chdt dinh vi gdm c¢6: Hinh dang chét, duong kinh chdt va
chiéu dai chét
Buwéc 1: Lya chon hinh dang chét
Tuy vao diéu kién lam viéc va yéu clu vé bé mat, ta chon loai chdt thich hop. Theo ISO,
cac loai chét tiéu chuin g@)m ¢6: chbt try, chét tru cé vai, chdt 10 X0, chét tru c6 ren, chét tru cé
ranh, chét con,...
Budre 2: Lwa chon vit liéu cho chot
Viéc Iua chon vat liéu cho chdt tuy thude vao tai trong tac dung. Tuy vao do 16n cua tai
trong, loai tai trong ma ta chon loai vat liéu ¢6 do bén, do cting cho thich hop.
Thong thudng, vat liéu 1am chét 1a Thép két cu, thép hop kim, thép dic, thép tdi, gang,
hop kim nhom, hop kim dong,...
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Budc 1

Budc 2

Budc 3

Budc 4

Buwéc 3: Lua chon kich thwée chét

Lwa Chon loai Chét

l

Lua chon vét liéu cho
Chot

l

Lua chon kich thudc
Chét

Khong thoa bén

Tinh toan kiém
nghiém diéu kién
bén

Hinh 5 Quy trinh lva chon chot

Kich thudc tiéu chuan cta chdt 1a duong kinh chdt va chiéu dai chdt. Viée lua chon kich

thudc tiy thude vao dudng kinh truc hodc chiéu day chi tiét ghép.

Budrc 4: Tinh toan kiém nghiém bén cho chét

Sau khi xdc dinh kich thudc cua chdt, ta tinh todn kiém nghiém bén cho chdt theo lua

cat va moment xoan.

QUY TRINH LUA CHON CHOT PINH VI TREN PHAN MEM
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+ Chon chtre nang tinh todn thiét ké chdt dinh vi:

7 o ated e i

| Gearing j Bun

Gearing cett
Belts and Chains =etling
Springs

Beams and Shafts Help
Connections

Bearings About

Tools and Tables

File Search, Templates
Tolerance Analysis
Flates and Shells

Cancel

{?} Spur Gear Calculation (Geometry and Strength Check)

MITCalc integrated environment

| Connections j
Bolted Connections (Imperial,Metric) Setting
Shaft Connections {Imperial Metric) —
Force Couplings of Shafts (Imperial Metric) Hel
Pinned Couplings (Imperial Metric) 2elp
Welded Connections (Imperial,Metric) About

E Calculation of pinned couplings

+ Giao dién cua phan tinh toén thiét ké chét:
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1.0 [ Taitrong va cac théng s& co ban cia bd lap ghép

2.0 []Thi&t k& kich thudc cia bd I5p ghép

3.0 [JKi€m tra bén cho b p ghép

4.0 [] Xu&t ban v& ra hé thiing CAD

Budc 1: Chon loai chét: Ta chon loai chét theo tiéu chuln ISO

2.0 [F]Thigt k& kich thirde ciia b ip ghép

v
2.1 Lua chen théng sé cho chét va bd lip ghép 2.9 Vat liéu chét (d6 bén kéo nho nhak ) |
2.2‘ 150 23418 - Clevis pins with head and split pin hole +] 2.10 | G..Surface-hardened steel (550) [HRC 45-53] [hdl

150 2341B - Clevis pins with head and split pin hole - & hBr ke i _
2'3‘ 150 2333 A - Parallel ping with domed end, unhardened ol *,}Q bn kéo gidi han Sumin ZELL [MPa]
2.4 |1S0 2338B - Parallel pins with chamfered ends, unhardened 2.12 Ap sudt cho phép (l&p cd dinh) pa 220.0 [MPa]
150 2338 C - Parallel pins, unhardened : " s =
2.5‘ 1503734 - Paraliel pirl?s, b 2.13 Ap sudt cho phép (lap di ddng) pa 40.0 [MPa]
2.6 |I508733 - Parallel pins with internal thread, unhardened 2.14 Ung sudt cat cho phép Ta 100.0 [MPa]
3 | 150 8735 - Parallel pins with internal thread, hardened % " .
2.7 |150 2339 - Taper pins, unhardened 2,15 U”Q sudt udn cho phép Ta 160.0 [MPa]
2 8‘ DIM 1443 A - Clevis pins without head
"5 | DIN 1443 B - Clevis pins without head and with split pin holes
2.16 |DIM 1444 A - Clevis pins with head =
DIM 1444 B - Clevis pins with head and split pin hole F
217 |DINT7A - Parallel pins with domed end, unhardened [mm] frow )
DIN 7B - Parallel pins with chamfered ends, unhardened )

B DIN 7C - Parallel pins, unhardened Lom 4

2.19 |DIM 6325 - Parallel pins, hardened [mm] h |

2 20‘ DIM 7979 - Parallel pins with internal thread i
*<, |DIN 1 - Taper pins, unhardened |

2.21 |BSEN 22340 A - Clevis pins without head | [mm] X

% |BSEN 22340 B - Clevis pins without head and with split pin holes A |

2.22 [BSEN 22341 A - Clevis pins with head [mm] S

2 23‘ BSEN 22341B - Clevis pins with head and split pin hole F | [mm]

"5 |BSEN IS0 2338 A - Parallel pins with domed end, unhardened d

2.24 |BSEMIS0 2338B - Parallel pins with chamfered ends, unhardened [mm]

3 | BS EN IS0 2338 C - Parallel pins, unhardened 4
2.25 CrmerOar T eTeT Tua LT o —UTT [mm]

M 4 » M| Calculation . Tables -~ Options .~ DXF . Dictionary - #J

T

Buwéc 2: Chon vit liéu ciia chot

Calculation of pinned couplings

Calculation without errors.

.

i [ Project information

+

1.0 [1Tai trong va cic théng st cd ban cia b lap ghép

2.0 [#]Thiét k& kich thuéc ciia b I3p ghép

2.1 Lya chgn théng s6 cho chét va bg lap ghép

~
2.2 (150 2341B - Clevis pins with head and split pin hole |

|
2.3 Gidi han cho phép cia dudng kinh chét 3 ~ 100 |
2.4‘ 1 ¥
2.5 Hé s6 quy doi []
2.6 H& s5 phan bd tai trong K. 1.00
2.7: H& s5 [3m vigc ( dp sudt) Kss 1.00

Buwéc 3: Chon kich thuée chét

X
2.9
2.10
211
212
2.13
2.14
2.15

Vat lidu chét (46 bén kéo nhé nhat )
Surface-hardened steel (650) [HRC 45-53]

il

<

\Structural steel  (350)
Structural steel (500)
. Structural steel (800)
Structural steel  (700)
High-grade and alloy steel {500}
High-grade and alloy steel {700}

G
AL
B
=
D
E.
F
G.

.Surface-hardened steel (650) [HRC 45-53]
SUat uon cho pnep @

n Te0.0

[MFa
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1.0 []73i trong va cic théng s& co ban ciia_ bd I3p ghép
2.0 [ZIThiet ké kich thudc ciia b Kp ghép

2.1 Lura chon théng s& cho chét va bé lap ghép 2.9‘ Vit iéu chét (dd bén kéo nho nhat ) _
2.2‘ 150 2341B - Clevis pins with head and split pin hole ™ 2.10 |G..Surface-hardened steel (650) [HRC 45-53] |l
2.3 Gidi han cho phép cia dudng kinh chét | 3~ 100 | 2.11 B4 bén kéo gidi han SUmin 650.0 [MPa]
2.4 1 || 212 Ap sudt cho phép (lap of dinh) pal  220.0 [MPa]
2.5 H& sb quy ddi V] 213 Ap sudt cho phép (Iap di ddng) pa|  40.0 [MPa]
26 He sd phan b tai trong Ky 1.00 2.14 (ing sudt cat cho phép 74| 100.0 | [MPa]
2.7 HE s lam viéc ( ap suat) Ksp 1.00 2.15 Ung sudt udn cho phép as|  160.0 [MPa]
2.8 H& sa 3m visc (udn, cit) Kep 1.00

2.16 Kich thudc b§ Kp ghép

2.17 Arm of force h 25.4000 [mm] F:

2.18 Thickness of board s 50.8000 [mm] !

2.19 [mm] h |

2.20 Tim kigm chdt phil hap <]  search [> |

2.21 Budng kinh chét d| 240000 2% || [mm] .

2.22‘ Gidi han cho phép cla chigu dai chdt 50 ~ 500 | [mm] Y |

2.23 Chigu daii chét L| so.oooo 90 || [mm] ,

2.24‘ Chigu dai lam viéc nhd nhat ci s 76.2 [mm] d
2.25‘ Chigu dai lam viéc cla chét I 77.8000 [mm]
Budc 4: Tinh toan kiém nghiém bén cho chot

+ Chon kiéu ldp ghép:

Calculation without errors.
1.0 MTai trong va cac théng s6 cd ban cia bd lap ghép
1.1‘ Ban vi tinh todn ST Units (M, mm, kw..j| ¥ |
1.2‘ Coupling type : Pin for spring attachment. Loading with tr sal

® ; o " o
—# | =

+ Nhép thong sb tai trong tdc dung:
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i Check lines: 2.21;

O o — O
e N R
| | |
[ I BN 'T}b Szl ' )
i =i J ji 4
B .

1.3‘ Lv'c tac dung Ién b lap ghép 1.13‘ Sleeve material (min. tensile strength) ]

1.4 1.14 | A Structural steel (350) Al

1.5‘ 1.15 Bd bén kéo gidi han S 350.0 [MPa]

1.6 1.16 Ap sut cho phép (Idp cd dinh) pal  90.0 [MPa]

1.7 Lyctic dung F| 11121 |[M] 1.17 Ap sut cho phép (I3p di déng) pal  30.0 [MPa]

1.8 Théng sé lam viéc va lap ghép cia bé ghép 1.18 Rod material (min. tensile strength)

1.9‘ Loai tai trong Tai trong tinh = 1.19 |F..High-grade and alloy steel (700) :,
1.10 Loai chdt Chét dgc Y|  1.20 Da bén kéo gidi han Sumin| __700.0 | [MPa]
111 L&p 8 dinh ¥ | 121 Ap suft cho phép (ldp cd dinh) pal  200.0 | [MPa]
112 Hé s6 an toan s 170 1.22 Ap sudt cho phép (I3p di dong) pal  35.0 [MPa]

+ Kiém tra két qua tinh todn bén:

Calculation of pinned couplings

Calculation without errors.

i ] Project information
]
+

1.0 [1Tai trong va céc théng s co ban ciia_bé I3p ghép
2.0 []Thiét ké kich thuéc ciia b Iip ghép
3.0 [¥IKiém tra bén cho bé Iap ghép

3.1 Kiém tra bén cit cho chat 3.2 Check of contact pressure : Pin - Clevis

3.2 Ung sudt cét cho phép 74|  100.0 [MPa] 3.10 Ap suft gidi han Pa 30.0 [MPa]
3.3 Ung sudt so sanh T 1.2 [MPa] 3.11 Ap sudt so sénh p 1.8 [MFa]
34 Dgantoan 81.36 3.12 Bd an toan 16.44

3.5‘ Kiém tra b&n uén cho chét 3.13‘ Check of contact pressure : Pin - Rod

3.6 Ung sudt udn cho phép ogs| 160.0 [MPa] 3.14 Ap sut gidi han pa 35.0 [MFa]
3.7 Ung sudt so sanh a 5.2 [MPa] 3.15 Ap sudt so sanh p 1.8 [MFa]
3.8 Ddantoan 30.75 3.16 Bd an toan 19.19

4.0 [ Xuat ban vé ra hé théng CAD

2 Quy trinh lya chon b truyén dai
Bo truyén dai 1am viéc theo nguyén 1y ma sét, dung dé truyén chuyén dong va cong suit
gita hai truc khé xa (< 15m). Thiét ké bo truyén dai 1a ta di tim cdc thong s6 cia dai, banh dai
thoa man yéu cdu vé cong sudt, tai trong. Bo truyén dai gdm cdc dang sau:
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Dai det Dai tron Dai thang Dai ring

A

Hinh 6 Phdn loai bo truyén dai

Nguoi thiét ké chon loai dai theo yéu cau vé van toc, cOng suat va tai trong. Bang sau day
so sanh céc thong so 1am viéc cua céc loai dai.

Bang 2 So sanh thong so lam viéc cua cdc loai dai

Dangdai | IOUSUAL Ty Ion it (s | DUOE Kinh duiy | TV S0 truyén u,
nhé nhat (mm) 16n nhit

Det 0,98 70 40 10

Thang 0,80 30 67 7

Thang hep 0,86 40 60 3

Rang 0,08 50 16 20 + 30

Hién nay, hau hét cic loai dai déu duge tiéu chuln héa nhung thong dung nhat 12 dai
thang va dai rang boi nhimg dic tinh k¥ thut va wu diém cia chiing. Trong dé tai nay, ching toi
Xin gidi thiéu quy trinh thiét ké lya chon dai thang va dai rang.

Cic thong s tiéu chuln cta dai gdm c6: Puong kinh banh dai, chiéu dai dai, loai dai
(twong tng loai dai la cac kich thudc hinh hoc tiéu chuln)

2.1 Quy trinh lya chon dai thang

DPai thang 1a loai dai duoc st dung nhiéu trong truyén dong, dac bi¢t la & vi tri truyén
dong tir dong co sang hop giam tdc hodc bo truyén banh ring
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Budce 1

Budce 2

Bude 3

Buéc 1: Chon loai dai

Trong dd thi dé tra c6 cdc loai dai thang tiéu chuln: A, B, C, D, E, SPA, SPB, SPC va
SPZ. Nguoi thiét ké s& quyét dinh chon loai nao tity thudc vao cong suit P (kW) va sé vong quay

Lua chon loai dai thang

l

Lua chon kich thudc banh
dai, chiéu dai day dai

Tinh toan kiém

nghiém diéu kién bén
theo van tc day dai va
hé s6 an toan

Hinh 7.Quy trinh lva chon dai thang

Khong thoa bén

n (vg/ph).
5000 1 / 2
T _— O = AT 2
E /_ é / /
A L 2| spz / /
1000 / 5 ‘,/- 1000 SPA,/ ,
500 pdile 500 /7 SPB/ spc
//' D E ,/
/ /
‘r
10042 d / 100 / /
1 5 10 50 100 P[KW] 500 1000 1 5 10 50 100 P[kW] 500 1000
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Buwéc 2: Chon duong kinh vong chia banh dai va chiéu dai day dai

Kich thudc céc chi tiét trong bo truyén dai dugce tiéu chuln 13 dudng kinh vong chia cua
bénh dai, chiéu dai day dai. Nguoi thiét ké s& lwa chon cdc kich thudc nay, tir d6 tinh todn duoc
cac kich thudc con lai ciia bd truyén.

Budc 3: Tinh toan kiém nghi¢m bd truyén dai

Trudce khi tinh todn kiém nghiém, nguoi thiét ké s& xdc dinh cdc thong sé 1am viéc nhu
cong suit (P), toc do vong/phit (n) va diéu kién tai trong.

B0 truyén dai dugc kiém nghiém dya vao hé so an toan va toc do v cia day dai.

SU DUNG PHAN MEM MITCALC 1.5 TINH TOAN THIET KE BO TRUYEN PAI THANG

+ Chon chiic ning tinh toan thiét ké dai thang;

| Gearing j Run

Gearing Satt
Belts and Chains —
Springs

Beams and Shafts Help

Connections
Bearings

Tools and Tables
File Search, Templates Cancel
Tolerance Analysis
Plates and Shells

About

% Spur Gear Calculation (Geometry and Strength Check)
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d egrated e 0 e
Belts and Chains j Run
V-Belts (Metric) | Setting
V-Belts {(Imperial) -
T-Belts (Imperial,Metric) Help
Multi Pulley Transmission (Imperial Metric) -
Raller Chains (Imperial,Metric) JE—

Cancel

Hl-ﬂ V-Belts Calculation (Geometry and Strength Check)

+ Giao dién ctia phan tinh todn thiét ké dai thang:

Belt transmissions - V-belts [mm]
Banh dai 1 Banh dai 2 Banh dai 3

1.0 [T trong, théng s& hoat ddng
2.I; [_IThiét k& hinh dang va s§ diy dai
3.0 [ Kat qua, cac hé s5

4.0‘ [ Kich thuéc day dai va banh dai

o}
? +

5.0 L] T3i trong, théng sé hoat ding
6.0 LIThiat k& hinh dang va s6 diy dai
7.0 [ K&t qua, cac hé 56

8.0 [ Kich thuéc day dai va banh dai
9.0 [J Xugt ban v& ra h& théng CAD

+ Nhép thong sb truyén dong:

5.0 M Tai trong, théng s& hoat déng

5.1‘ Céng sudt truyEn ddng / Céng sudt phdn bd dén banh di P 2.75 2.61 (kw1

5.2‘ Tdc dd cla banh dai n 2200.0 550.0 [fmin]

53 Ty sb truyén ddng i 4.000

5 Momenixoan Mk 11.94 45.36 [Nm]

55 Loai don vi truyn dang (tai trong) B..¥a d3p trung binh E

5.6‘ Loai may cdng tac ( tai trong) A..ChE 8 13m vige nhe E]

5.7 Tai trong hang ngay cla bd truygn B..Hdn & gi&f - nhd han 16 gidt E]

5.8 Hé s6 trugt dai | 0.02 | 0.77 0 [%)

5.9 Higu sust truygn dang | 95.0 | 89.9 0 [%)
5.10 Ty ddng thiét k& - Nhan nit Automatic design

Budc 1: Chon loai dai
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? Belt transmissions - V-belts [mm]

Check fines:2.12;

5.0 Tai trong, théng s& hoat déng
6.0_[IThist k& hinh dang va s& day dai

Banh dai 1 Banh dai 2 Banh dai 3

6.1 Loai dai thang khuyén diing n =1500; P =15
ya
5000 5000 /’
£ £ ’
E E / Vd
= = 4
| A . | sPz/lspn /
1000 1000 5
7B ==
500 P 500 Vi SPB qdpC
rd D rd
yd E ’./
7
// / /
100 100 !
5 10 50 100 P[kw] 5001000 5 10 50 100 P[kW] 500 1000
6.2‘ Loai dai thang / Téi vu hda 3...5PB (ISO, DIN) - Optim ‘
Y o S T 3 1...5PZ (IS0, DIN)
6.3‘ Bang Iua chon dwdng kinh véng chia (ngoai) 2"5pA (150, DIN) [mm]
6.4 Tinh todn durdng kinh cia banh dai Dp | 3...5PB (IS0, DIN) [mm]
. o 4...5PC (150, DIN)
6.5 Khoang céch truc/ Gid tri t&i vu / min - max €12 | 57 (150), 10 (DIN) 240 - 800 [mm]
‘ 5 ,
6.6 |Chigu dai ddy dai - B4 tinh todn/Gid tri nhé nhét/ Thzo t Lw ;---é ggg)) 11; ([gllltlj)) 2240(2218) | ¥ | R |[mm]
] A
6.7 Géc dm cia cac banh dai (b1, b2, b3)  |s...c (150), 22 (DIN) [°]
B
4 4 » W Calculation ~Tables .~ Options ~DXF - Data . Dictionary Qm% Ugi-g)g" ié (DQIIH)) m

Budéc 2: Chon duong kinh vong chia banh dai va chiéu dai day dai:

+ Chon dudng kinh vong chia ctia banh dai

Sl P Belt transmissions - V-belts [mm]

Check lines:2.12; Banh dai 1 Banh dai 2 Banh dai 3

——— 190 -

=
SI'I
>
Bia
m
{
w
el
5=
M
Y

7
265 -
/7 E yd
vd / 300 - S /
315
100 Vd R Fd
5 10 50 100 P[kw] 500 10 50 100 P[kw] 500 10
~ 400 .
6.2 Loai dai thang / TGi vu hoa 425 - - [l Optim
~ ]
6.3 Bang lua chon duwdng kinh vang chia (ngoai) 140 | 140 |l [mm]
~
6.4 Tinh todn dudng kinh cia banh dai Dp 140.0 259.8 | [mm]
T 1 1

=1
w
il
o
[
.
o
=]

+ Chon chiéu dai ddy dai
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i Checklines:2.12;

Banhdail | Banhdai2

Fi

500 AHHE

E

100

A e

500

100

7
I’ =

Iy
V4
LA

10 50

100 P[KW] 500 10

o

6.2‘ Loai dai thang / T&i uu hda

6.3‘ Bang lura chon duéng kinh vang chia (ngoai)
5.4‘ Tinh todn dudng kinh cda banh dai

6.5 Khoang cdch truc/ Gid tri tdi vu / min - max

6.6‘ Chiéu dai day dai - D3 tinh toan/Gid tri nhd nhat/ Theo t

Dp
€12
Lwe

3...5PB (15O, DIN) |
140 v | 140

-
L A ™

140.0 259.8

360.00 400

vy
2350 (2338)
2500 (2478)
2650 (2628)
2800 (2778)
3000 (2973)
3150 (3128)
3350 (3328)
3550 (3528)
3750 (3728)
4000 (3978)
4250 (4228)
4500 (4478)
4750 (4728)
5000 (4978)
5300 (5278)
5600 (5573)
5000 (5978)
6300 (6278)
6700 (6678)

n

o

Iv] 500 10

[mm]
[mm]

[mm]

1358.00 > 1123

Budre 3: Tinh toan kiém nghiém bd truyén dai thang

Belt transmissions - V-belts [mm]

Check lines:2.13;
? +

1.0 Mai trong, théng s& hoat déng

+ Nhap thong s6 hoat dong va tai trong:

2240 (2218)

-

Banh dai 1 Banh dai 2 Banh dai 3

R |[mm]

1.1‘ Céng suat truyén déng / Cong sudt phan bd dén béanh di

~
1.2 Toc dd coa banh dai
~
1.3 Ty =8 truyén ddng
~
1.4 Momen xodn

~

1.5
~

16
~

1.7
~

1.8
~

1.9
~

1.10

Loai dan vi truy&n ddng (tai trong)
Loai may cdng téc ( tai trong)

Tai trong hang ngay cia bd truyén
Hé sa trurgt dai

Hiéu sudt truyén ddng

Tu ddng thiét k& - Nhan nit

+ Két qua tinh todn:

Belt transmissions - V-belts

P | 20 0 20.00
n 800.0 900.0 800.0
i 0.888 1.000
Mk | 238.75 0.00 238.75

B...¥a dap trung binh
A...ChE dd lam vigc nhe
A..Mhd han 8 gid
| 0.82 | 0.82

[ 91.9 [ 91.9
Automatic design

K&

[«

[kw]
[/min]

[Nm]

[%]
[%]

Check lines:2.12; Banh dai 1 Banh dai 2 Banh dai 3
|

7.0 [¥] K&t qua, cic hé s6

7.1 Cachésé

7.2 HEé s6 goc Gm dai cl 0.95 1.04

7.3 HE s0 tai trong lam viéc 2 1.2

7.4 Hé =6 chigu dai day dai o} 0.83

7.5 Diéu chinh khoang cach truc

7.6 Cho sy cang dai X 13.77 [mm]
7.7 Cho si l3p day dai dé dang y H [mm]
7.8 BDiéu kién tai trong, téc do

7.9 Hé 55 an toan 1.150 1.15 |
7.10‘ Tdc d¢ day dai / Gid tri [dn nhit cla loai duw'ge chon v 11.00 <40 | [m/s]
7.11 4§ bén uén cia day dai fs 16 sl
712 Luc kéo Fu 1364.19 [N]
7.11‘ Lire li tAm Fr 107.60 N1 I

2.2 Quy trinh lya chon dai rang
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Buoac 1 Lua chon loai dai rang

A 4
Lua chon bé rong day dai,

56 ring banh dai va diy | «—
dai

Budce 2

Khong thoa bén

ghiém didu kién bé
theo cong sudt truyen
bai day dai va hé so

Budce 3

Hinh 8 Quy trinh lwa chon dai rang
Buéc 1: Chon loai dai

Cic loai dai ring tiéu chuln gém c¢6: MXL, XL, L, H, XH, XXH. Nguoi thiét ké s& quyét

dinh chon loai nao tity thudc vao cong sudt P va sé vong quay n.Trén hinh duéi ddy huéng dan
lya chon loai dai rang theo P va n.

100000

Reference Diagram
[/ min] ML (Standard) [hd
L (Standard) 2]
10000
1000 ,/ ,:

Yourraquest

MXL (Standard)

—— L {Standard)

100 / / ——— H{Stsndsrd)
10

[HP]
10.0 100.0 10000  10000.0 '

-
A4
0.0 0.1 1.0 —

Buwéc 2: Chon chiéu rong day dai, sé ring cia banh dai va day dai
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Kich thudc céc chi tiét ciia bo truyén dai tiéu chuln 12 chiéu rong day dai, sé ring cua
bénh dai va dy dai. Nguoi thiét ké s& lwa chon cdc kich thude nay, tir d6 tinh todn duoc cdc kich

thudc con lai cua bo truyén.

Buwéc 3: Tinh toan kiém nghiém b truyén dai ring

Trude khi tinh todn kiém nghiém, nguoi thiét ké s& x4c dinh cdc thong sé 1am viéc nhu
cong suat (P), s6 vong quay vg/ph (n) va diéu kién tai trong.

Bo truyén dai duoc kiém nghiém duwa vio cong suét truyén bai ddy dai va hé sb st dung
day dai.
SU DUNG PHAN MEM MITCALC 1.5 TINH TOAN THIET KE BO TRUYEN DAI RANG:

+ Chon chtic ning tinh toan thiét ké dai rang:

egrated e 0

| Gearing j Run

Gearing )
Belts and Chains Setting
Springs

Beams and Shafts Help
Connections

Bearings About
Tools and Tables

File Search, Templates Cancel
Tolerance Analysis
Plates and Shells
gﬁ Spur Gear Calculation (Geometry and Strength Check)
ed O
| Belts and Chains j Run
V-Belts (Metric_) Setting
V-Belts (Imperial)
T-Belts (Imperial Mefric] ] Hel
Multi Pulley Transmission (Imperial Metric) o=p
Roller Chai ial Metri
oller Chains (Imperial,Metric) About
|" Cancel
Timing Belts Calculation {Geometry and Strength
Ched)

+ Giao dién cua phan tinh todn thiét ké dai rang:
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Synchronous belts

Check lines:3.11;3.13; Banh dai 1 Banh dai 2
hl
i [] Project information
? T+

1.0 ] Ki&u tai trong, cac théng s6 lam viéc

2.0 (] Thiét k& tw dong

3.0 [ Thigt k& va tinh toan

2+ | Phin két qua
4.0 [ cackét qua, hé s6

5.0 (] Kich thuéc cia banh dai va diy dai

6.0 [] Xuat ban v& ra ha théing CAD

Budc 1: Chon loai dai

Bl
? +

1.0 O Kidu tai trong, cac théng sé lam viéc
Al

2.0 [¥] Thiét k& tu dong
hl

2.1 Lva chon mdt dai réng H (Standard) -

M¥L (Standard)
100000 %L (Standard)
" L (Standard)
[/ min] H (Standard)
¥H (Standard)
¥XH (Standard)
10000 5M {PowerGrip GT2)
8M (PowerGrip GT2)
14 (PowerGrip GT2)
20M (PowerGrip GT2)
¥L (PowerGrip)
L (PowerGrip)
1000 /* H (PowerGrip)
/ 8M (PolyChain GT2)
/ / 14M (PolyChain GT2)
| 3M HTD (SYNCHROFORCE CXP II1)

Budéc 2: Chon bé rong diy dai, sb6 ring ciia banh dai va day dai
+ Chon bé rong day dai

3.0 ] Thigt k& va tinh toan

3.1 [La chon b2 réng ciia dai réing 1 B | 19.05/0.75 [~ [mmiin]

3.2: Lua chon & réng cia banh dai (dudng kinh banh dai) z }1315;,1”5 [mm]

3.3 S0 rdng cda banh dai z[38.1/15

N o PR R ) 50.8 /2

3.4‘ Enrding kinh vang chia banh dai Dp (75,23 [mm]

3.5 Khoang cach truc khuyén ding / min-max c'| - [mm]

3.6‘ Khoang cach truc yéu cdu [ thu'c t& C : [mm]

3.}" Lua chen s8 ring cda day dai (Chigu dai day dai) z |48 (609.6) ¥/ [mm]

3.5; Sd rang cia day dai / da thiét k& z 54 54

3.9‘ Chigu dai day dai / Burdc réng Lwi/P 685.80 12.700 [mm]
3.10 Cdng sudt thiét k& Pd 15.30 Tw]

+ Chon s ring ctia banh dai (duong kinh banh dai)
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3.0 [ Thiét k& va tinh toan

m

hl
3.1 Lua chon b& réng cia dai rdng 19.05/0.75 ™| [mmfin]

3.2 |Lura chon 6 réng cila bénh dai (dudng kinh banh dai z 14 (68) v [mm]
Y SE rEng cia ba - 14 (55.6) -
3.3‘ Sd rang cia banh dai Z |16 (5468) 24
3.4 Budng kinh ving chia banh dai Dp (18 (72.77) 97.021 [mm]
ht i 1
3.5 Khoang cach truc khuyén ding / min-max c i; g;:gg 93 - 340 [mm]
ht
3.6 Khoang cach truc yéu ciu / thuc t& C ig Eglglsu?l) E 209.20 [mm]
ht .
3.7 Lua chon sd rang cia day dai (Chigu dai day dai) Z (23 (113.19) [ [mm]
ht
3.8 S rng cia day dai / da thiét k& z| 3 54
~ 3
3.9 ChiBu dai ddy dai / Budc ring Lwi/P ig (}g?-ﬁ) 12,700 [mm]
hl .
3.10 Cdng sudt thigt k& Pd | 44 El??.g)?) [kwv]
311 Céng sudt truyén bdi day dai p! |98 (194.09) [kw]
] 60 (242.55)
3.12 Téng trong lugng tudng dirdng m | 72 (291.08) [kal
N s e e . 84 (339.57)
3.13 Hé s6 sif dung day dai SF |as faar nmy
+ Chon s0 rang cua day dai (chiéu dai day dai)
Lou yerazy
3.0 Thiét k& va tinh toan 180 (2286)
o — — . 200 (2540) e
3.1 Lua chon b rdng cla dai rang B | 220 (2794) [mm/in]
hl
3.2 Lifa chon s6 réng ciia banh dai (durdng kinh banh dai) z |20 B17) [mm]
L) (3558)
3.3 5S4 rang cla banh dai Z | 340 (4318)
hl
3.4 Budng kinh vang chia banh dai Dp [mm]
3.5 Khoang céch truc khuyén ding / min-max C [mm]
hl
3.6 Khoang cach truc yéu cdu / thu'c t& C - [mm]
hl | 1|
3.7 |Lva chon s8 rang cla day dai (Chigu dai day dai ! z |48 (609.6) v [mm]
hl
3.8 5S4 rang cla day dai / da thiét k& z 54 54
Al
3.9 Chiéu dai day dai / Budc rdng Lw/P 685.80 12.700 [mm]
Buwdc 3: Tinh toan kiém nghiém b§ truyeén dai rang
+ Nhap thong so hoat dong va tai trong:
.l
? O+
1.0 ¥ Kidu tai trong, cic théng s6 lam viéc
1.1 Ban vi tinh toan Bion vi ST (N, mm, kW..) [~
hl
1.2 Cdng sudt truyén ddng P 9.00 8.82 [kw]
hl
1.3 Tdc dd banh dai (yéu cau) n 1000 800 [/min]
hl
1.4 Tac dd banh dai (thuc t&) n 1000.0 750.0 [/min]
hl
1.5 Ty s8 truyEn dong yéu cau / thuc t& i 1.250 1.333
hl
1.6 Momen xo@n Mk 85.95 112.31 [MNm]
hl
1.7 Loai may truyén ddng (Tai trong) C..Va dap ldn Al
hl -
1.8 Loai may cdng tdc (tai trong) B..Em vdi ché d6 1am vigc nhe [l
Al
1.9 Taitrong hang ngay cia bd truygn C..Trén 16 gid =
1.10 HE sd tai trong |am viéc 2 1.7 1.7 |
hl
1.11 Hiéu sudt clia bd truygn eta 93 [@&]

+ Két qua tinh todn:
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Synchronous belts

i Check lines:3.11;3.13; Banh dai 1 Banh dai 2
2 + Phan két qua
2.0 ¥ cackét qua, hé s&

4.1 Cachéss

4.2 HE =4 [am vigc c2 1.70

4.3 HE =4 gia tdc c3 0.00

4.4 HE sd clua chigu dai day dai c5 1.00

4.5 H& sd cua chigu réng day dai B 0.21

4.6 HE sd réng an khdp cl 1.00

4.7 HE =4 ty =8 truyén déng 7 0.00

4.8 Goc clia day dai ti€p xic quanh banh dai B 173.35 186.65 | [4

4.9 Pidu chinh khoang cach truc
4,10 Cho sur céng dai X 0.80 [mm]
4.11 Cho s l3p day dai y 1.00 [mm]
4.12 Diéu kién tai trong, téc do
4,13 Téc a3 day dai / i tilén nhat cia loai durge chon v 3.81 0| e
214 Tink tosn t3i trong l5m vide
4,15 Luc cia day dai khiing tai trén % cia luc kéo 43.0 43.00 | [%%a]
4,16 Luckéo tc dung Fu 2362 [M]
4, 1; Luc céng dai ban d&u Fo 2197 [M]
4,18 Luc trén nhanh cing Fi 3378 [M]
4,19 Luc trén nhanh ching F2 1016 [M]
4, ZD‘ Téng Irc hudng t3m trén truc Fr 4335 ]
4.21 _Tinh todn fuc ldm viée (Gates Rubber Company &)
4.22 Téng luc hudng tBm trén truc Fr - ]
4,23 Luc cang dai ban dau Fo - [M]

3 Quy trinh lyra chon b truyén xich
Xich 1a chi tiét dugc tiéu chuln héa, do d6 tinh todn thiét ké bo truyén xich 1a chon cic
kich thudc hinh hoc cia bd truyén xich theo kha nang lam viéc.

Trong cdc loai xich truyén dong, ta thuong st dung xich ring hodc xich dng con lan, c6
thé tham khao so dd sau:

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



Van tdc xich > 10 , 15 m/s?
Lam viéc ém, khong on

Str dung xich éng
Khong con ldn

< Str dung xich ring >

Hinh 9 Phwong dn lya chon loai xich

Theo tiéu chuln ISO, xich éng con lan dugc tiéu chuln héa da dang hon 1a xich riang. Vi
vay, dé tai nay chi xdy dung quy trinh Iya chon xich éng con lin

Thong s6 ti€u chuln cua xich 6ng con lan la budce xich.

3 Lura chon loai xich tiéu
Buoc 1 z
chuan
Bude 2 Lua chon budc Xich — «—
Khéng thoa bén
Tinh toan kiém
nghi¢ém dicu kién bén
Buoc 3

theo hé sb an toan va
ap suat phép

Hinh 10 Quy trinh lwa chon xich éng con ldn
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Budce 1: Lua chon loai xich ong con lan tiéu chuan

Cic loai xich 6ng con lan tiéu chuln thuong duoc st dung 1a cia ISO, ASME, DIN. Tuy
vao khich hang ma nguoi thiét ké s& chon loai tiéu chuln thich hop véi tiéu chuln cua qubc gia

hodc cong ty.

2.0 [¥] Thi&t k& tw déng
l

2.1 Loaixich
2.2 G..Low speed sleeve chains / DIN 8164 %
2 3‘ A Standard roller chains / ASME B25.1
"5 | B.. Heavy roller chains / ASME BE23.1

2.4 | C. Extended pitch roller chains / ASME B29.,3

3 [D.. Standard roller chains (EUJ) f DIM 8187, IS0 R-606, BS 223
2.5 |E.. Standard roller chains (US) / DIN 8188, ISO R-606
2.6 |F-- Extended pitch roller chains / DIN 8181, ISO 1275

~ | G..Low speed sleeve chains / DIN 3164
2.7 |H..Galle chains / DIN 8150
2.8 Type Il z1 |z2] m2 | i | A Il _ pp I v Il S| p | SP IPP%] m

17 | 43 383.5 2.53 35.78 44,75 1382 18.78 1552 0.99 122 96.3 ™

29 168-2

Buwérc 2: Lwa chon bwéc xich

Budc xich 1a gid tri dugc ti€u chuln héa cua bd truyén xich. Sau khi chon budce xich, ta
c6 thé tinh todn dugc hau hét cac thong so hinh hoc cta b truyén xich nhu: s6 mac xich, khoang

céch tryc, duong kinh vong chia dia xich,...

3.0 [¥] Thidt k& va tinh toan
l

3.1 Lua chon xich - Xich tiéu chudn sd. { budc xich)
3.2 Burde xich / S& nhanh xich t
3.3‘ 56 rang dia xich / khuyén diing z
3.4‘ Brdng kinh vang chia Dp
3.5‘ Khoang cach truc yéu cau [ khuyén ding C
3.6‘ Khoang cach truc thuc t8/ Min. - Max. C
3.7 S& méc xich X
3.8 Chigu dai xich L
3.9‘ Tdc dd cla xich / max. v
3.10‘ Céng sudt thiét k& [ Bang céng suat Pp

Buwéc 3: Tinh toan kiém nghiém

B 15 (15) v%{ < | =
B 15 (19)

B 20 (20) -
B 25 (25) 21 (min=12
B 30 (30)

B35 (35) [mm]

B 40 (40) [mm]
B45 (45)

B 50 (50) [mm]

B 55 (55)

B&0 (50)

B55 (55) [rmm]

B 70 (70)

B0 (30) [m/s]
90 (30)

R 100 f1nm [kW]

Trong thiét ké xich, phén tinh todn kiém nghiém s& tap trung vao kiém tra cdc hé s6 an

toan chdng ph4 hity va dp suat cho phép.

+ Nhap cdc thong s6 1am vi¢ce va di€u kién tai trong:
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1.0 [¥] Bigu kién tai trong, théng s6 lam viac

u
1.1 Bdn vi tinh todn

Bon vi SI(N, mm, kw..)

1.2‘ Cdng sudt truyén ddng P 29.83 28.93 [kwv]
1.3‘ Tdc d6 cia banh xich ( yéu cau) n 970 390 [/min]
1.4j Téc dd cia banh xich  thu'c t&€) n 970 384.34 [/min]
L5 Ty =5 truyén déng yéu cau fthuc & i 2.487 2.524
l.t': Momen xoan Mk 293.67 718.93 [Mm]
1.7 Loai mdy truyén déng (tai trong) B...Va dap trung binh 1~
18 Loai may cdng tac ( tai trong) B...Ch& d4 lam vigc nhe [>]
1.9‘ Phwrgng phap bdi tran A..¥&u cBu pha hiy tu do =]

1.10 S& méc xich Chi s& chin [+

1.11‘ 54 rang cia banh xich Chi s5 |é | ™ | Chisgle =

+ Két qua tinh toan: Phan to d6 1a chua dat yéu cu

3.0 [¥] Thiét k& va tinh toan
h

|'|T| = | =

3.1 Lua chon xich - Xich tiéu chudn sd. ( budc xich) B 15 (15)
3.2 Budc xich / S& nhanh xich t 15.000 | 1
3.3‘ S& rang dia xich / khuyén ding z 21 % 53 21 (min=12)
3.4‘ Budng kinh wong chia Dp 100.643 253.205 [mm]
3.5‘ Khoang cach truc yéu cau / khuyé&n ding C 1020.50 600 [mm]
3.6‘ Khoang cach truc thuc £8 / Min. - Max. C 1024.65 248 - 2400 [mm]
3.7 S&méc xich X 174 174
3.8 Chigu dai xich L | [mm]
3.9‘ Tdc dd coa xich [ max. v 5.11 < 3.5 [m/s]
3.10‘ Cdng sudt thiét k& / Bang cing suat Pp [kw]
311 Luc kéo / Iyc ly t8m Fu/Fe [N
3.12‘ Lw'c hdm ( Bang) / Lu'c trén day xich FB/Fr [N]
3.13‘ HE sd tinh cia dd an toan chéng pha hay SB
3.14‘ Hé sd ddng cia dd an toan chdng pha hay SD
3.15‘ K&t qua tinh todn / Ap sudt cho phép tai khdp néi xich p [MPa]
3.16‘ Céap dd an toan cia khdp ndi xich SP
3.1}" Tdng trong Iugng cia b truyén [ xich m [kgl

4 Quy trinh lya chon banh rang va truc vit

B truyén banh rang 1am viéc theo nguyén 1y dn khop, thuc hién truyén chuyén dong va
cong suat nhd vao su dn khép cua cdc rang trén banh ring. BO truyén bénh ring c¢6 thé truyén
chuyén dong quay giira cdc tryc song song, giao nhau, chéo nhau hay bién ddi chuyén dong quay
thanh chuyén dong tinh tién hodc nguoc lai.
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Tuy theo vi tri giita cdc truc truyén dong, kha ning chiu tai trong, ta s& chon loai banh ring

phit hop véi céc yéu cau ki thuat. Nguoi thiét ké c6 thé tham khao theo bang sau:

Bdng 3 Pdnh gid chdt lwong ciia cdc bé truyén bdanh rang

Loai

Panh gia veé chirc nang va
do chinh xac

Ung dung

Ghi chii vé d9 chinh xac

Banh ring
tru rang
thing

Truyén dong gilta 2 truc
song song

Pat hiéu suét cao khi truyén
dong téc do cao, tai trong
16n

Do chinh xac rat cao

C6 thé str dung trong
céc bo truyén dong va
hop giam téc ty sé
truyén 16n

Ring don gian nhat s& cho do
chinh xdc cao nhét. Uu tién lya
chon cho tat ca cdp banh ring,
trir nhirng trudng hop toc do va
tai trong rit cao hodc cac chuc
nang dac biét nhu hai truc
vudng goc.

Banh rang
tru rang
nghiéng

Truyén dong
song.

Tbc do va tai trong rat cao.
Hi¢u sudt nho hon so véi

truc song

banh rang nghiéng.
D6 chinh xdc tbt

Chu yéu tng dung cho
tde d6 va tai trong cao;
c6 thé thay thé banh
ring thing

Chat lugng tuong duong banh
ring thing, khong s dung
dugc cho truong hop goc
nghiéng. Nén sir dung cho tat ca
cip banh ring toc do va tai
trong cao. Nén lap truc véi chi
tiét chdn doc truc thich hop.

Banh rang
tru rang
xX0an

Truyén dong cac tryc xién.
Tiép xtc diém

Do truot 16n

Téc d6 thap

Tai trong nhe

Do chinh xadc khong cao

Ty s6 truyén nho; Toc
do thip va tai trong
nho. St dung cho tat
ca truc xién

Khong st dung cho cap béanh
ring chinh xdc. Tiép xic diém
giéi han cong suét va sy chinh
xédc. Thich hgp cho bd truyén
vudng géc tai trong nho. Mot sb
truong hop c6 thé thay thé banh
ring con. Picu

Boi tron tot do tiép xic diém va
qué trinh trugt lién tyc.

Banh rang
tru in khép
trong

Truc song song

Tdc d6 cao

Tai trong 16n

b6 chinh xac trung binh

Bo truyén an khop
trong ung dung trong
truong hop yéu cau
tde dd va tai trong lon;

Khong st dung cho cap banh
rang chinh x4c bdi vi gidi han
trong thiét ké, ché tao va kiém
nghiém. Chi nén su dung khi
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D6 truot thap va tai
trong nén cao; Su
dung tdc cho cong suat
I6n, lam viéc lau dai.
St dung trong hé banh
rang hanh tinh dé giam
tbc voi ti sb truyén
16n.

chirc ning an khép trong 1a can
thiét.

Banh ring
con

Truc cat nhau

Tdc d6 16n

Tai trong 16n

Do chinh xéc tu trung binh
dén tot.

Thich hop cho ty so
truyén 1:1 va cao hon
va cap bénh rang
vudng gbéc (va goc

khic)

Lua chon tdt cho bd truyén
vudng géc, dic biét 1a ty sb
truyén nhoé. Tuy nhién, hinh
dang va ché tao phuc tap anh
huong khong tét dén do chinh
xdc. Nén dit tai mot trong
nhitng vi tri khdng quan trong
ctia bo truyén.

Banh vit -
Truc vit

Truc chéo nhau

Ty s6 truyén 16n

Téc @6 va tai trong 1l6n,
hiéu sudt thip

Hau hét khong chuyén dong
thuan nghich dugc.

Do chinh xéc tu trung binh
dén tot.

Ty s6 truyén 1én
Truyén dong géc
Tai trong 16n

Truc vit c6 thé ché tao chinh
xdc cao nhung banh vit c6
nhitng han ché riéng. Pugc sir
dung cho bd truyén d0 chinh
xdc trung binh nhung c6 thé sir
dung cho d% chinh xdc cao néu
theo doéi thuong xuyén. Lua
chon tbt nhat cho bo truyén
vudng géc c6 ty sd truyén 16n.
b trugt 16n yéu cau bdi tron
tot.

Budc 2: Lua chon vit liéu banh ring

C6 nhiéu diéu kién can xem xét trudc khi lua chon vat liéu banh rang, nguoi thiét ké
6 thé xem xét cdc diéu kién sau: (mg suat uén cho phép, chdng mai mon, do bén chéng va dap,
chéng dn mon va nudc, chi phi san xuat, trong lwong, do tin cdy, yéu cau bdi tron, 6n dinh kich
thudc, nhiét do bé mat va moi truong lam viéc.
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Nguoi thiét ké c6 thé xem xét cac vat liéu sau:

Bang 4 DPac diém chung ctia mot s6 vt liéu ché tao banh rang

Vat liéu

DPic diém

I'fng dung

D¢ chinh xac

Kim loai den

Gid ré, gia cong cat got tot, kha

Kich thudc 16n, cong suét

Gan L trung binh, banh rang |Pac tinh thuvong mai
& nang ty tat dan dao dong cao g . ks & me
thuong mai
4 s a aA A Béanh rang cong suét, cong | .. . .
Thép duc Gia ré, do bén cao bic tinh thuong mai

suét trung binh

Thép Cacbon
thuong

Gia cong cit got tot, nhiét luyén

Bénh ring cong suit, cong
suét trung binh

D¢ chinh x4c trung
binh

Thép hop kim

Nhiét luyén, d6 bén cao

Y&u cau cong suit cao

Do chinh xac cao

Thép khong gi

Chong an mon cao, khong c6 tu
tinh

Cong suit thip

Do chinh xac cao

Kim loai mau

H kim | T 1 he, khong bi a .
({p m r\ong lf:qnvg / ? : or:g ban Béanh rang rat nhe D4 chinh x4c cao
nhém mon, kha nang cat got tot
3 Gia ré, khong bi a on, kha| _, P Do chinh xéc t
Hop kim dong 14 r¢, khong bt dn mon, khd | dung cu chi phi thép 0 chinh xéc trung

nang cit got tbt

binh

Hop kim dic
khuon

Gid ré, d bén thap

San lugng 16n, chat lugng
thap, c6 tinh kinh té

D6 chinh xdc thap

Phi kim loai

Khoéng ma sat hodc boi tron, do Tubi tho cao, lam vi¢c €m, Chéat lugng trung
Ny long £ , N \ N

tham nudc cao tai trong nho binh
Delrin L6p chéng mai mon, tudi tho | Tai trong nho Chat luong trung
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cao binh

Budce 3: Lua chon kich thwée banh riang

Viéc lua chon kich thudc banh rang phu thudc vao duong kinh tryc, kha nang tai, va
kich thudc cua vo hop giam téc, ...

Theo tiéu chuln chi tiét banh ring duoc tiéu chuln héa cic thong sé gdm: Modun (hé
mét) hoac budc rang (hé Inch), khoang cich truc... Nguoi thiét ké c6 thé Iwa chon cac thong )
tiéu chuln, tir d6 s€ tinh toan duoc cac kich thudc con lai cua bd truyén banh rang nhu: duong
kinh, chiéu rong vanh rang,...

Buwéc 4: Tinh toan kiém nghiém

Tinh todn kiém nghiém bdnh ring 12 tinh todn ng suat udn, tng suét tiép xic, ung
suit qud tai. Sau d6 ta so sanh cic rng suat sinh ra voi ing suit cho phép xem bénh ring c6 thoa
man diéu kién bén hay khong.

SU DUNG PHAN MEM MITCALC 1.5 BPE TINH TOAN THIET KE LUA CHON BANH
RANG:

+ Chon chure nang tinh todn thiét ké banh rang tru rang théng/réng nghiéng:

o egrated € O g

| Gearing j Run

Gearing ]

Belts and Chains setting

Springs

Beams and Shafts Help

Connections

Bearings About

Tools and Tables

File Search, Templates Cancel

Tolerance Analysis

Plates and Shells

E’b} Spur Gear Calculation (Geometry and Strength Check)
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| MITCalc integrated environment

(Gearing j

Spur Gears (Metric)

Spur Gears (Imperial)
Internal Spur Gears (Metric)
|": Internal Spur Gears (Imperial)

Bevel Gears (Metric)
Bevel Gears (Imperial) About
Worm Gearing
Planetary Gearing Cancel
Transmission Ratio Calculation

=]

Eh} Spur Gear Calculation (Geometry and Strength Check)

+ Giao dién cua phan tinh to4n thiét ké banh ring tru ring thang/ring nghiéng:

Spur gearing, Helical gearing [mm/150]

2 +

1.0_[Inhap cic théng s& chi y&u

20 Ocac théng s6 vé vt ligu, digu kién tai trong, lam viéc va san xudt
3.0 Ucac théng s6 ciia dung cu catva dang ring
4.0 [ Thiét k& modul v hinh dang raing
5.0 [Dich chuy&n dau réng

[+ Phan két qua
6.0 ] Cac kich thu'dc cd ban ciia b5 truyén banh ring
7.0 Ucac théng s6 phu cia bd truy&n banh ring
B.D‘ Clcac chi sé dinh tinh cia bé truyén banh rang
9.0' [ cac hé s& tinh toan d6 an todn

10.0_[1Hé s& an toan

110 [1Kigm tra kich thudc cisa banh ring
12.0‘ [ pigu kign tai trong ( Iv'c tac dung lén rang)

13.0 [ Théng sé ciia vit liéu dugc chon
+

14.0 [ Tinh toan bé truy&n banh ring tir khoang cich truc
15.0 [ cong sust, lam mat va bé mit hép giam téc

16.0 L Thiét k& so bs duiding kinh truc (bing thép)
17.0_ [ Tinh toan médun twong dwong tir banh rang hién c6
18.0_ L1 Phan tinh toan phu

19.0 LI xut ban v& ra hé théng CAD

Buéc 1: Lua chon loai banh ring

+ Chon béanh ring tru rang thang: p = 0°

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



+ Chon bénh rang tru rang nghiéng: B = 8° + 20°

4.0 [¥ Thiét ké modul va hinh dang ring

hl
4,1 Séréng cla BR chi dgng/BR bi déng z

|
4,2 Goc an khap o

h
4.3 Goc nghiéng rang B

B e o oo qon o . P )

4.4‘ Chqutymso gILia dlleu r?ng \ia du‘f)‘l"lg k'mh cia E"R Ehu ding Tesrrr=—d
4.5 Ty sd gilra chiéu réng va dutdng kinh cla BR chd dong Wa [ max | 0.9 <14 |

Buwérc 2: Lwa chon vit liéu banh ring

Spur gearing, Helical gearing [mm/IS0]

Check lines:12.6; BR cha déng| BR bi dong
" O proj information
~
+

0 [CINhap céc théng s& chi y&u

~ - - e o~ - - - £ - = =
2.0 Cac thong s6 vé vat liéu, digu kién tai trong, lam viéc va san xuat
2.0 ¥ac dinh wat liu tir cic tidu chudn : 150 |
T = u cla BR chu déng : Alloy cast steel GIPCICVET [Fm=650 MPa] normalized |
2.7 U cia BR. bi déng : Alloy cast steel GIPCIMOVET [Rm=E50 MPa] normalized -

2 Alloy cast steel GIFCIMoYEN [Rm=200 MFa) heat treated
2.3 Téai trong cia hép giam tdc, may truyén déng -i du
ht

Structoral steel Fe43001052.82] (Fm=430 MFa] untreated
.. . . - . " . . Structural steel FeS10[E20-200] (Rm= 510 MP a] untreated

2.4 Tai trong cia hép giam tc, may cong tac - Vi du

) ar 'y - z -

2.5 Kiéu lap ghép banh réng

Structural steel FeS30[1052-82) (Fm= 582 MPa) untreated
Structural steel FeBA0[1052-82] (Rm= 626 MPa) untreated
-
2.6 Cap chinh xac - IS01328 |Ra max|v max
hJ
2.7 Hé sd qua tai

Carbon structural steel CEOE4[E221-27] [Fm=540 MPa] normalized
Y 2: = o N
2.8 Thai gian lam viéc yéu cau

-
-

Carbon structural steel CEOE4[ES3M-87] [Fm=E40 MP.a) ke at treated
Carbon structural steel CEOER(E831-57] [Aim= 680 MP'a] normalized =
Carbon structural steel CEOER[E2211-27] [Rm= 740 MPa) heat treated
JAlloy structural steel TZESHT-T0] [Fm= 282 MPa) heat treated
C.0O..Alloy structural steel 42 Cry 6 (Rm=920 MFa) heat treated

Oppppree-e0D0

2.9‘ HE sd an toan (tép xdcfudn) D..Alloy structursl steel 21 MICr 14 [Rm=932 MPa) he at treated
2.10' Tt & t deng T T g e b
30 Llcacthéng s5ciiadung cucitvadang ring {53,003 o T o e o oo ard.
30 Cirhiet ke modulvabinhdsnguing |l s Sl G et e
5.0 [ Dich Ch“]{g“ d3u r:i'_ng F..Alloy structural steel 34CrRikoE [Fm= 985 MFa) Face hardened !

Buwéc 3: Chon kich thwéc banh ring: Ta chon tri s6 modun va sb ring
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4.0 [¥ Thigt k& modul va hinh dang ring

4.]‘.' 5@ rang cua BR. chi dang/BR. bi dong z 17 44 i <=zl,72

4.2 Géc &n khdp o 20 [

4.3:' Goc nghigng réng A i [

4.{ Chon ty s8 gitra chifu réng va durdng kinh ola BR. chd déng 1 4 T

4.5 Ty sd gilra chigu rdéng va dudng kinh cla BR. chi déng W | max 0.9 < 1.4

4.6‘ Madun/ Gia tri tiéu chuan mn 12 12 v [mim]

4.7 Budng kinh vang chia ciia BR chi déng/BR bi déng did2 | 20400 |5 | [om

4.8‘ B& rdng banh réng khuyén ding 114 ]IBS [mim]

4.9 BE réng m&t mdt (BR chu ddng/BR. bi déng) bi/b2 168.00 20 [mmn]
4,10 B2 réng bE mit 3m viéc b oz [mm]
4,11 Ty =6 gilra chiéu réng va durdng kinh cla BR. cha ddng Wd | max 0.82 28
4,12 Khoang cach truc aw 366 -3325 [mim]

4, 135 Trong lurgng turang duong cla bé truygn banh réng m 319 :1-;35 3 [ka]
4,14 He sd an toan nha nhat SH [ SF 141 5=IJ=

Budrc 4: Tinh toan kiém nghiém: Nhap céc thong sb truyén dong: Chon cong sudt, ty sd truyén,
sd vong quay...

Spur gearing, Helical gearing [mm/I50]

i Checklines:12.6; BR chia déng| BR bi ddng
i | ] Project information
3"+
1.0 [¥INh3p cac théng s& cha y&u
1.; Cong suat truyén déng Pw [kw] 50,000 45,430 <= Max, Pw
12 Téc dd (BR cha dgng / BR. bi déng) n [fmin] 1545.0 535.6 i <=nln2
1.3 Moment xon (BR. chii ddng / BR bi ddng) Mk [MNm] 290,27 743,49 Pw <=Mk,n
104 1 =5ty dong nhap by beng i 5eg  |MEm |+
1.5 Ty 56 truyEn dng Iam viéc { higu sudt i 25 [ =
2.0 [ Céc théng 56 v& vat lidu, digu kign i trong, lam viéc va sén xudt '22-520“
3.0 Ucac théng sé cia dung cu cat va dang rang 3212 =
4.0' (] Thiét k& modul va hinh dang ring ;3'.0505
5.0 [ Dich ch uyén dau rang 45
[ - Phan k&t qua 50
6.0 L Cac kich thifdc co ban ciia b truyEn banh rng s
}'.D‘ Ocac théng s6 phu cia bd truyé&n banh rang ?Q.DUDU =

et
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+ Chon céc diéu kién tai trong, kiéu 1ap ghép....

Z.I; ¥ cac thong 6 vé vat liéu, digu kién tai trong, lam viéc va san xudt

EREREREARARAE

2.0 Xac dinh vat lidu tr cac tigu chudn : 150
z 1‘ Vat liéu cla BR chu déng : O..Alloy cast steel GITCIMol'S [Rim=E50 MPa) normalized
2.2 Vatliéu coa BR bi déng : E..Carbon structural steel CEOER[B33A-57) (Fim= 740 MPa) nitra-carbur|
23 T trong clia hép gidm tc, may truyEn déng i du C..Vadip rung bink
2.4: Tai trong cla hdp gidm tdc, méy cong tac - W du A..Lign tue
2|5‘ Kigu |3p ghép banh rang E:3 trugén banh ring hai asnh 38 wieng - Lasil
26 Cap chinh x&c - 1501328 |Ra max|v max B [Fia Mtz 16 ¢ w mas.= 15
2.7 Hasqua i KAS 2,00
2.8‘ Thai gian [&m viéc yéu cdu Lh 20000 [h]
2.9 Hé sd an toan (ti€p xdicfudn SH f5F 1.30 1.60
210 Thigt k& tur déng Spur gearing Helical gearing
/ . I \
+ Két qua tinh todn: Ki€m tra h¢ s6 an toan cua bg truyén
10.0_¥ Hé 56 an toan
10.1 Hé s an todn cho d8 bén bé mat SH u
10.2 HE s an todn cho db b&n udn SF 4.31 8.87
10.3 SHst 1.04 1.37
10.4 B9 an todn udn qua tai mat thdi gian SFst 7.01 14.07
10.5: Hé s thay ddi cho tinh to&n xac sudt hur hdng vHfvF 0.08 0.1 cale
10,6 X&c sudt hu hang P 0.44 [%]
10.7 Ung sut ti€p xdic danh nahia SigmaHD 312.87 [MPa]
10,8 Ung sust tip xiic SigmaH 544.83 434,43 [MPa]
10.9 Ung sudtrd mén giéi han SigmaHG 358.93 552.19 [MPa]
10.10 Ung sut tigp xic cho phép SigmaHP 276.10 424.78 [MPa]
10,11 Ung sudt chén réng danh nghia SigmaFo 25.85 23.23 [MPa]
10.12 UUng suit chan réng SigmaF 61.54 55.31 [MPa]
10,13 Ung sudt chan rang gidi han SigmaFG 265.36 490.88 [MPa]
10.14 Tng sudt udn gidi han SigmaFP 165.85 306.80 [MPa]

+ Kiém tra van toc vong cua bg truyen:

12.0' (4 pigu kien i tron

Irc tac dung lén rdng)

BA0 Mg
o
d il 1
o Fr /R Fn Fr

12,1 Luc tiép tuyén Ft 15604.58 [m]
12.2 Lucdanh nghia Fn 16606.04 ]
12.3 Lucdoc truc Fa 0.00 [n]
12,4 Luchudng tam Fr 5679.60 [M]

N
12,5 Mdmen udn Mo 0.00 0.00 [Mm]

h
12.6 Van tdc vong trén dudng kinh vang chia v | vmax 32.04 <15 [m/s]

h
12,7 Téiriéng [ Bon vi téi wt | wt* 119.67 9.97 [M/fmm | MPa]
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QUY TRINH LUA CHON BANH RANG CON TREN PHAN MEM MITCALC 1.5:

+ Chon chtrc ning tinh todn thiét ké banh rang con:

Gearing j Run

Gearing Setti
Belts and Chains —

Springs

Beams and Shafts
Connections
Bearings

Tools and Tables
File Search, Templates Cancel
Tolerance Analysis
Plates and Shells

Help

About

;@ Spur Gear Calculation (Geometry and Strength Check)

Gearing j Run

Spur Gears (Metric) Setting
Spur Gears (Imperial) -
Internal Spur Gears (Metric)
Internal Spur Gears (Imperial)
Bevel Gears (Metric)

Bevel Gears (Imperial)

Worm Gearing

Planetary Gearing Cancel
Transmission Ratio Calculation

Help

About

w Bevel Gear Calculation (Geometry and Strength Chedk)

+ Giao dién cua phan tinh todn thiét ké banh ring con:
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-

1.0 [ Nhap cic thing s diu vao od ban

2.I; [ cac théng s6 vé vit iéu, digu kién tai trong, lam viéc va san xudt

3.I; [ cac théng s6 cla dyng cy cit va dang ring

4.0‘ L] Thiét k& médun { Budc rang) va hinh dang cla dung cu cit ring

5.0 [ pidu chinh dung cu cit ring (Dich chinh d5u ring)
|: + ‘ Phin két qua
6.0 L1 Cac kich thwdc cd ban ciia b§ truyén banh ring
7.0 []5u cit ring thang 3o
8.0 [ Cac chisé dinh tinh ciia b truy&n banh ring
9.0'_[] Cac hé sé tinh toén d an toan

10.0 [ H& 56 an toan

11.0 [ pidu kién tai trong ( hrc tic dung I&n ring)
12.0 OJ Théng s& cia vat liéu duge chon

L - == ohnbfemg 0000000000000
13.0 [céng sudt, lam mat va bé mat hip gidm téc

14.0 [ Thigt k& s bd dudng kinh tryc (béing thép)

15.{; [] Phin tinh tean phu

S
16.0 [ Xu&t ban v& ra hé thing CAD
W4 b r | calenlation 7 Material o Tahles - Onfions < NXF - NXFTahles - Natal Nictionary %7 I T

Budc 1: Lya chon loai banh rang
* Chon bdnh ring con ring thang: By, = 0°

e Chon bénh rang con rang nghiéng: B, = 8° + 20°

Bevel gearing with straight, oblique and curved teeth [mm/DIN]

Calculation without errors. BR chu déng| BR bi déng
2.0 Thiét k& mddun ( Budc ring) va hinh dang ciia dung cu cit ring
4.1‘ S réng clia BR chi déng / BR bi déng z 18 45 1<=71,72
4.2 Géccia dugng tém truc s a0 20 hd
4.3) A, Goc 2p sut ngang B4 P 00 0 v 9]
4.4 Goc nghiéng réng cc sd Hm 30.0 |0 hd
45 Hifdng cia burde rdng (BR chi déng) Tay tréi =i
~
4.6; B& rgng cla dung cy cdt réng dén mét phing cla mét non (b/Re) 1 VY T s
4.7 BE ring cla dung cu cét réing dén mét phéng clia mat ndn (b/Re) Re/b 0.35 < 0.35
4.8‘ A. M&dun ngang {phia ngoai) | met 14.000 10 ™/  [mm]
4.9‘ BE rong mat rang / Gia tri khuyén ding Ién nhat b 119 < 119 O [mm]
4.1U‘ Trong lwgng tirdng duong cia bd truygn banh rdng m 141.359 [kgl
4.11 H& s& an toan nho nhét SH/SF| 1435 | 12.663
250
200
150
100
S50
' P
-400 = 1 :50 = 00~ 200 300 400
~150
A 300
W« v v | Calculation .~ Material . Tables .~ Ootions .~ DXF .~ DXFTables . Datal . Dictionarv ¥ [ [T
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Budc 2: Lua chon vit liéu banh ring

Bevel gearing with straight, oblique and curved teeth [mm/DIN]

Calculation without errors.
~

1.0 [ nhap cac théng sé dau vao cd ban

2.0 Cac théng s6 vé vit liéu, digu kién tai trong, lam vigc va san xuit

2.0 Xdc dinh vat liéu t& cdc tiéu chudn : 150 [l

2.1 Vit liéu ciia BR chil dong A

Carbon structural steel C60ER(583/1-87) (Rm=740 MPa) heat treated -

2.2 VAt liéu cia BR bi dong {
2.3‘ Tai trong cia hdp giam
2.4‘ Tai trong clia hdp giam
25 Kidu Iap ghép banh réng
2.6 Cap chinh xdc - DIN396|
2.7 W& s6 qué i

2.8‘ Thdi gian lam viéc yéu ¢
2.9 H& 55 an todn (tigp xic/|
2.10 Thiét k& by déng

3.0 Ocac théng s6 ciia

Carbon structural steel CG0ER (583/1-87) (Rm=740 MPa) heat treated
Alloy structural steel T2(883/7-70) (Rm=883 MPa) heat treated

Alloy structural steel 42 CrV 6 (Rm=380 MPa) heat treated

... Aloy structural steel 31 Nicr 14 (Rm=032 MPa) heat treated
E...Carbon cast steel 30-57 (IS0 3755-76) (Rm=590 MPa) tooth face hard.
E...Carbon cast steel 36 Mn 5 (Rm=700 MPa) tooth face hard.

....Carbon structural steel C50 E4 (Rm=640 MPa) tooth face hard.
E,F...Alloy structural steel T2(683/7-70) (Rm=785 MPa) tooth face hard.
E...Alloy structural steel 42 CrV & (Rm=580 MPa) tooth face hard,
E,F...Alloy structural steel 42 CrV & (Rm=980 MPa) face hardened
F...Alloy structural steel 34CrNiMo6 (Rm=965 MPa) face hardened
F...Alloy structural steel 34CrNiMos (Rm =565 MP3) face hardened
F...Alloy structural steel 42 MnV 7 (Rm=800 MPa) nitridated

F,H...Alloy structural steel 30 Crv 9 {Rm=800 MPa) nitridated

F,H...Alloy structural steel 30CrMoV9 (Rm=800 MPa) nitridated
F,H...Alloy structural steel 34CriNiMo6 (Rm=3865 MPa) nitridated

Alloy structural steel T2(683/7-70) (Rm=1570 MPa) nitro-case-hard.

ENl

m

4.0 (7] Thiat k& madun (] Corbon suctra steel C10 (o440 Mpa) ot b doni

4.1 SO rdng cia BR chd don E.‘.‘.‘Carbon structural steel C15E4 (Rm=435 MPa) case-hardened
4.2‘ Géc cla durdng tam truc
4.3 A. Gic ép sust ngang A4l o 20.0

Alloy structural steel TYPE 5 (Rm=785 MPa) case-hardened b
90 [*]

250 1=

va hi
4.1 @ rang cia BR chi dang / BR bi dong z 18 | a5 i<=z122_|
~
4.2 G6c cia duding tBm truc = 90 a0 G
4.3 A, Goc 4p sust ngang = = @
4.4 G6c nghiéng ring oo s& | ~| [
4.5 Hurng ciia burde rang (BR chi dng) Tay di
b S = P e - z = - - a
4.6 B2 rdng ciia dung o cft réng dén mat phfng ciia mét nén (b/Re) .
4.7 BB réng cla dung cu cdt réng d&n mdt phing ciia mat ndn (b/Re) Re/b 035 | <035
4.8 | A. Madun ngang (phia ngoai) = met 14.000 |10 > [mm]
4.9 BB réng mét rang { Gia tri khuyén ding Idn nhat b 119 }Pu 10 tmm]
~
4.10 Trong lugng twang diong ciia b truyén banh rang m 14112 [kl
o S 2 5 14
4.11 Hg s5 an todn nhd nhat SH/SF| 1907 |
*18
250 20
22
200 25
150 =28
32
100 =% H
== =
= ?n =45
- 50 =
400 200 g 100
-15@
W« | calculation - Material .~ Tables .~ Options . DXF .~ DXFTables . Datal . Dictionary . ©J

Buwéc 4: Tinh toan kiém nghiém

+ Nhap céc thong s truyén dong: Chon cong sudt, ty sb truyén, téc do,.
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Bevel gearing with straight, ol e and curved teeth [mm/DIN]

hap cac théng s6 dau vao cd ban

1.1 Cdng sudt truyén déng Pw [kw] 50.000 49,430 <= Max. Pw
1.2 Téc g (8R ch ddng/ER bj dang) n [/min] 1000.0 400.0 i <=nin2
1.3 Moment xodn (BR chil dgng/R bj ddng) Mk [Nm] 477.50 1180.14 Pw <= Mk,n
1.4‘ Ty 8 truyEn déng / Nhép tir bang i 2.50 2.50 [+

1.5‘ Ty s8 truygn déng lam viéc / higu sudt i 2.5000 i;g <

2.0 [Jcac théng s& vé vat liéu, diéu kién tai trong, lam viéc va san xudt 1-31;5

3.0 O cac théng s& ciia dung cu cit va dang ring i.E'uJ

4.0 [ Thigt k& médun ( Budic riing) va hinh dang ciia dung cu cit ring 5403

50 [ ] A chinh duna cu c5F rna (Nich chinh d&n rina =0 =

+ Chon cdc diéu kién tai trong, kiéu lip ghép,...

2.0 Cac théng sé vé vit liéu, diéu kién tai trong, lam viéc va san xuat

2.0 Xéc dinh vat lidu tir céc tidu chudn : 150
u clia BR chil d@ing A ..Carbon structural steel CS0ER{583/1-87) (Rm=740 MPa) heat treated
2.2 Vat liéu cia BR bi d8ng : A...Carbon structural steel CE0ER{583(1-87) (Rm =650 MPa) normalized

a4

~

2.3 Taitrong cia hdp giam tdc, may truyén dang -Vi du A.. Lign tuc |
= T

2.4 Taitrong cia hdp giam tdc, mdy cong téc - Vi du A Lign tuc
> Kigy & 5p ba = A Lign tuc

2.5‘ Ki€u Iap ghép banh réng B. Vs d&p nhe

2.6 Céap chinh xdc - DIN3965 / ISO1328 |Ra max|v max C...Va @ap trung binh

oS e vam |DVa d2pln

+ Chon cap chinh xéc cua banh rang

2.0‘ Cac théng s6 vé vat liéu, diéu kién tai trong, lam viéc va san xudt

2.0 Xac dinh vat lidu tir cac tiu chuan : 150 ™
~
2.1 Vét liéu cla BR chi dénc A...Carbon structural steel CE0ER (683/1-87) (Rm=740 MPa) heat treated =
2.2 Vat liéu cia BR bi dong : A...Carbon structural steel C60ER(683/1-87) (Rm=660 MPa) normalized [l
5
2.3 Tai trong cia hdp giam tdc, may truyén ddng -Vi du A..Lign tuc ]
~
2.4 Taitrong cia hdp gidm toc, may céng tac - Vi du A Lign tuc hd|
2.5 Kiu |&p ghép banh ring C...B§ truy&n bénh réing hai canh @i xing - logi 1| ¥ |
Al —
2.6 Cdp chinh xdc - DIN3965 / 1501328 |Ra max|v max 3/4.....(Ramax.= 0.4/ v max.= 40) W
N s oE i b 2/3.. . (Ramax.=0.2 /vmax.=50)
2';: REETIEE s 34 ...(Ramax.= 0.4 /v max.=40)
2.8 Thai gian lam viéc yéu cau Lh |4/5 .[(Ea max.= 0.8 { v max.= 30;
2o o a PR 5/6.......(Ra max.= 1.6 / v max.= 20
2.9‘ Hé sd an toan (ti€p xic/udn) SH/SE |5 /7. ... (Ramax.= 1.6 /v max.= 12)
2.10 Thiét k& tv ding A, Réng théng 7(8......{Ra max, = 3.2/ v max,= 8)
= B N1 D= maw — & 2 Jurmav — BV

+ Két qua tinh todn: Kiém tra dJ an toan bén uon va bén tiép xic qua tai cua bd truyén

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



Bevel gearing with straight, oblique and curved teeth [mm/DIN]
i

Calculation without errors. BR chu ddng| BR bj ddng
10.0 [ H& 56 an toan

10.1 Hé sd an toan cho dd bén bé mat SH 2.19 1.93
10.2 HEé sd an toan cho dd bén udn SF 17.97 16.01
10.3 D8 an toan tiép xic qua tai mat thai gian SHst 2.46 2.09
10.4 B4§ an toan udn qué tai mdt thdi gian SFst 24.67 22.53
10.5 Ung su#t tiép xic danh nghia SigmaHo 133.82
10.6 fng sudt tiép xic SigmaH 246.29 246.29
10.7 (ng sudt ré méan gidi han SigmaHG 538.38 474.51
10.8 fng suft tiép xic cho phép SigmaHP 414.14 365.00
10.9 (ng suft chéan réng danh nghia SigmaFo 6.56 6.52
10.10 fng sudt chan réang SigmaF 22.22 22.07
10.11 U¥ng sudt chan réng gidi han SigmaFG 399.21 353.22
10.12 \¥ng sudt udn gidi han SigmaFP 249.51 220.76

+ Kiém tra van toc vong cua b truyén

Bevel gearing with straight, oblique and curved teeth [mm/DIN]

i__Calculation without errors. BR chii dgng| BR bi dong
10.11 Ung sudt chan réng gidi han SigmaFG 399.21 353.22
10.12 Ung suat uén gidi han SigmaFP 249.51 220.76

11.0 [ pigu kién tai tron ( luc tac dung én rang)

11.1 Luc tiép tuygn Ft 4595.67 [n]

11.2 Luc danh nghia Fn 5564.00 [n]

11.3 Lue doc truc - ( chiéu quay trén hinh) Fa 3084.76 567.64 [n]

11.4 Luc hwdng tam - ( chigu quay trén hinh) Fr 567.64 3084.76

11.5 Luc doc truc - { chigu quay ngugc vdi hinh) Fa -1842.32 2538.46 ]

11.6 Luc hwdng tdm - ( chigu quay nguwgc vdi hinh) Fr 2538.46 -1842.32

11.7‘ Van tdt vong trén dudng kinh vong chia v | vmax 10.88 <40 [m/s]

11.5‘ Tai riéng / Bn vi tai wt | wt= 45.43 4.54 [N/mm | MPa]

QUY TRINH LUA CHON BANH VIT -TRUC VIT TREN PHAN MEM MITCALC 1.5:

+ Chon chirc ning tinh todn thiét ké banh vit truc vit:
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Gearing j Run

Gearing

Belts and Chains
Springs

Beams and Shafts Help
Connections
Bearings About
Tools and Tables
File Search, Templates Cancel
Tolerance Analysis
Plates and Shells

Setting

216 Spur Gear Calculation (Geometry and Strength Check)

a eorated e o

| Gearing j Run

Spur Gears (Metric)

Spur Gears {Imperial)
Internal Spur Gears (Metric)
Internal Spur Gears (Imperial)
Bevel Gears (Metric)

Il[ Bevel Gears (Imperial) About

Setting

Help

Worm Gearing
Planetary Gearing Cancel
Transmission Ratio Calculation

Worm Gearing Calculation (Geometry and Strength
Check)

+ Giao dién cua phz‘in tinh toén thiét ké truc vit - banh vit:

i__Calculation without errors. | Trucvit | Bénhvit |
[m] information

1.0 LInhap cic théng s& chii yéu
2.0 [ Céc théng s& v vat lidu, didu kién tai trong, lam viéc v san xust
3.0 Ul Théng s& cisa Profile ring
4.0 LI Thiét ke hinh dang clia dung cu cit réng
+ |
5.I)‘ [ Kich thudc co ban cia bd trll!'éll DIN 3975)
6.0 Ll Hiéu suit va mat mat (DIN 3996)
7.0 [l kha niing chéing t3i trong méi mén (DIN 3996)
8.0 s chéng ré b2 mat (DIN 3996)
9.0 U196 viing cisa truc vit (DIN 3996)
10.0' U196 ben chan rdng (DIH 3996)
ll.D‘ 1 An toan nhiét (DIN 3996), S Ehﬁn tich nhiét
ll.l)‘ [m] Kich thudc ciia bétrll!"éll banh vit truc vit tru_(AGMA 6022-C93)
13.0' U195 an toan (ANSI/AGMA 6034-B92)
14.6 [ pigu kién tai trong ( Cac Iwc tic dung Ién ring)
15.0 [ Cac théng dugc chon
O -
160" ClTinh todn b truyén banh rang khi biét trudc khoang cich tryc
170" LI Thiét ké 50 b6 duing kinh truc (héng thep)
18.0 []Tinh todn bs sung
19.0' [Xust ban vé ra hé théing CAD

Phin két qua
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Budc 1: Lua chon dan

g truc vit (profile)

Theo tiéu chuln ISO/TR 10828-1997 (E) truc vit c6 cac dang sau:

Dang A (ZA)

Truc vit Archimede

Dang C (ZT)

Truc vit c6 bién dang 16m trong mat phéng doc truc

Dang I (Z1)

Truc vit than khai

Dang N (ZN)

Truc vit Convolute

Dang K (ZK)

Truc vit ¢6 bién dang 15 trong mat phéng doc truc

2.0 [cac thing so vé vat liéu, diéu kién tai trong, lam viéc va san xuat

2.0 ¥ac dinh vat ligu tr cac tigu chudn : 150

hl

2.1 Vatliéu cia truc vit:
Al

2.2 Vatliéu cia banh vit

A
2.3 ILoai truc vit (ki€u Profin) ]

Alloy structural steel TYPE 5 (Rim=T85 MP 3] case-hardensd
Brronze [centrifugal cast] CuSnl2Miz-C-G2 [DIM EM 1332) - Stranggusz [Fm=300 MPa)
ZM M) warmgear

<[]«

hl
2.4 Tai trong cla hap gidm tdc, may truyen ddng Wi du
A
2.5 Tai trong cia hop giam tdc, may cdng tac - Widu
hl
2.6 Phuong phép béi tron
-

Budc 2: Lua chon vat

Z8 [A] Warmgear
ZM[M] Warmgear
ZI[[] warmgear

2K [K] warmgear
ZHIC] Warmgear

liéu cho banh vit va truc vit

? Worm gearing

Calculation without errors.

[ Proj

2 -

Truc vit Banh wit

information

1.0 [l nhdp céc théng s6 chi yéu
Z.D‘ Cac théng s6 vé vat liéu, diéu kién tai trong, lam viéc va san xuat

2.0 ¥ac dinh vat liu tr cac tiéu chudn : 150
ht

2.1 Vatliéu cia truc vit:
)
2.2 Vatliéu cia banh wit

Alloy structural skeel TYPE 5 [Fim= 785 MPa) case-hardened

aRE

Alloy stroctural steel 23CTRIMoE [Fims= 365 MFa) face hardened

a Alloy stroctural steel 23CTRIMoE [Fims= 365 MFa) face hardened
2.3 ILoai truc wit ;E‘é'u Proﬁni Alloy structural skeel 42 Mn' 7 [(Rm= 200 MP a) nitridated

Alloy structural steel 20 Crv 3 [Rm=200 AP a) nitridated

ht
2.4 Tai trong clia hép giam tSc, May i) Allay structural steel 200D (Fime=200 MP] nitridated

2.5 Tai trong cla hép gidm toc, may o
It
2.6 Phurong phép bdi tran

2.]" Loai dau bdi
)
2.8 Ky hiéu dau

Alloy structural steel 24CTMIM o6 [Fm= 366 MPa) nitridated

Alloy stroctural steel T2[ES37-F0) [Rm=1570 MF.a) nitro-caze-hard.
Carbuon structural steel C10 [Fim= 440 MP a) case-hardened

Carbon structural steel C15E4 [Rim= 495 MFa) caze-hardened

Alloy structural skeel TYPE 5 [Rim= 785 MPa) caze-hardened

Alloy structural steel 35CTMod [Rm= 230 MPa) caze-hardened
Alloy structural steel 1GMICTE (Rim= 230 MPa) case-hardened

tran
_ Lua chon

2.8 6 nhét déng hoe che nhigt d8 44
2 10‘ Trong lugng riéng cla chat béi troy
2.11 £ nham trung binh cla truc vit
2 12‘ HE sd (g dung

Alloy structural skeel 4RICH4 [Rm=932 MPa) case-hardened

Carbon structural steel CEOER[E231-87) [Rm= 740 MAFa) nitro-carburized
Carbon structural steel CEOER[E23/1-87) [Rm= 740 AP a] nitro-carburized
Carbon structural steel C50 E4 [Rm= £40 MFa) face hardened

Alloy structural steel T2(ESH7-70) [Rm=T725 MFa) face hardened

Grey cast iron Gr.200 [Fim= 200 MMFa)

Girey cast iron Gr.260 [Rim= 260 MFa)

ht
2.13 Thai gian lam viéc yéu c&u
-

Grey cast iron Gr.200 [Fim= 200 MPa)

m
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Buwéc 3: Tinh toan kiém nghiém

Nhap céc thong s6 truyén dong: Chon cong suat, ty sd truyén, s vong quay...

Worm gearing

Calculation without errors. Truc vit Banh vit

[l Project information
2 -
1.0 [ nh3p cic théng 58 chi y&u
1.1 Baon vj tinh todn Sl Units [N, mm, k'...) R
1.2‘ Truc vit /Banh vit bi dan True it =
1.3‘ Céng sudt truyén dong Pw [kw] 3.947 3.000 <= Max. Pw
1.4‘ Toc db (truc vitf banh vit ) n [/min] 1500.00 37.50 i<=nin2
1.5 Moment xon ( Truc vity banh vit) Mk [Mm] 25.13 763.94 Pw2 <= Mk2,n2
1.6 Ty s8 truyEn ddng (nhap tir bang) i 000 4000 =]
1.; Ty sd truyen ding [am vigc [ higu sudt i 40,00 0.00%:

Chon céc diéu kién tai trong, kiéu 1ap ghép...

2.0 Cac théng sé vé vit liéu, digu kién tai trong, lam viéc va san xuat

2.0 Xdc dinh vt liéu tir céc tiéu chudn : 150 =
2.1‘ Vat liéu cia truc vit: Alloy structural steel TYPE 5 (Rm=735 MPa) case-hardened [l
2_2‘ Vat liéu coa banh vit Bronze (centrifugal cast) CuSn12Mi2-C-GZ (DIM EM 1982) - Strangguss (Rm=300 MPa) oz
2.3‘ Loai truc vit (kiu Profin) 2N (M) Wormgear Rd]
2.4‘ ITé\ trong cia hdp gidm téc, may truyén dong -Vi du | A..Lign tuc [l
2.5‘ Tai trong cda hdp giam tdc, may cdng tac - Vidu A.Lién tuc >l
2.6‘ Phurgng phap béi tran Bdi tron ngém du truc vit =
2.7‘ Loai dau bai tron D&u trén nén Polyglycols (PEG) [l
2.8‘ Ky hiéu déu _ Lura chon ISOVG-220 {AGMA no 5) =
2.9‘ Bd nhdt ddng hoc cho nhiét d6 40°C va 100°C 40,2100 220.00 40.00 | [mm=2/s]

2.10‘ Trong lwgng riéng cla chat bdi tron & 15°C ooills 1.060 [kg/dm~3]

2.11‘ Bd nham trung binh cla truc vit Ral 0.50 [microm]

212 Hé 56 ing dung KA 1.00 1.00 |1

2.13‘ Thdi gian lam viéc y&u cdu Lh 25000 [h]

+ Két qua tinh todn kich thudc co ban cua bo truyén (trich)
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Worm gearing

Banh vit

i Calculation without errors.

fot if2
| ; ! 1

77N

5.1 Mbadun: Danh nghiz / 58p tydn [ phdp try&n mn,mt, m 4.2333 36,2315 4.2625 [mmy]
5.2 Bardc réng: Danh nghia / t6i&p tuyén | phép tuyén pn,pt, 13.2954 113.5245 13.3911 [mmy]
5.3 Gdc 3n khdp: Danh nghiz / ©p twyén | phdp tyén aifa]  20.0000 72.2024 20,1269 [1
5.4 G5 ring obs tryc vit/ binh vit 21,22 1 40
L.5  Budng kinh dinh dal,da? 44,6982 1789678 [mm]
5.6 Duiting kinh danh nghia dl,d2 36,2315 170.5012 [mm]
5.7 Buting kinh vong chin d,dF2 25,5482 1559178 [mm]
5.8 Buting kinh mét try chia dwl,dw2 36,2315 170.5012 [mm]
5.9 Buiing kinh trung binh dm1,dm2 36,2315 170.5012 [mmy]
510 Buriing kinh ngodi aia bénh vit da? 183.2300 174.2-187.3 | M [mm]
E.11 Chigu cao dinh ring hal,ha? 42333 4.2333 [mmy]
5.12 Chigu cao chin ring hf1,hf2 52917 5.2917 [mmy]
E.13 Khbang cich truc ! 103.3663 [mm]
514 BE rong mat truc vit / Banh vit L/b2H 58,7267 | 33.5700 [mm]
CAC 24~ tnenm hink #2236 + Padinn bine #nonn hinh | Asinn bink N A £ Tnan [ £ Than ™

Kiém tra cac h€ s an toan cua kha nang chong mon, tréc ro, d§ bén nhiét...

Worm gearing
i calculation without errors. Truc vit Banh vit
7.17 S mai mén g tiét dién ngang SWn | 0.817135647 | [mm]
7.18‘ B6 mai mén cho phép cla canh ring dwlimn 1.270 < 3.568 | [mm]
?.19‘ B an toan mai mén sw 1.55
8.0 [ Su chdng ré b mit (DIN 3996)
8.1 Hé s6 tudi tho zh 1.000
8.2 Hé sf van tdc 2v 0.853
8.3 Hé sf kich c8 Zs 0.999
8.4 HE s6 ty sd truyén déng Zu 1.000
8.5 Hé sd bdi tron Zail 1.000
8.6 Dd chdng rb bé mat oHlimT 520.00 [MPa]
8.7 Gid tri gidi han cla (ng sudt tiép xtc aHG 443,52 [MFa]
8.8 D3 an toan ching rd bg mat SH 1.12
0.0 Mps vbng cla truc vit (DIN 3996)
9.1 Khoang cach cia & bén tréi I 89,4839 [mm]
9.2 Khoang cach cia & bén phai 12 89.4838 [mm]
9.3 Phan Ivc cia & bén trai RA 1930.88 [M]
9.4 Phan luc cia & bén phai RE 1930.88 [MN]
9.5 B ving cla truc vit Sm 0.06370 [mm]
9.6 B ving cho phép cia truc vit Blim 0.08258 [mm]
9.7 B4 an toan cho dd ving cla truc vit 55 1.30
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5 Quy trinh lwa chon truc va cac chi tiét trén truc

Chi tiét truc

v A A v A

Truc Then O truc Tang siét Pém kin

Hinh 11 Phdn loai truc va cdc chi tiét trén truc

Truc 1a chi tiét mdy dé d& cdc chi tiét quay, truyén moment xodn hodc thuc hién ca hai
nhiém vu trén. Tinh todn thiét ké truc 1a ta tim cdc thong s6 hinh hoc cua truc nhu chiéu dai,
duong kinh théa man diéu kién bén udn hodc bén xoin hodc ca hai. Kich thudc duong kinh céc
doan truc va dau truc dugce tiéu chuln.

Lua chon vat liéu ché tao
truc

!

Luya chon kich thudc
Budc 2 duong kinh va chidu dai | e——
truc

Buoce 1

Khong thoa bén

Tinh toan ki€ém
nghiém dicu kién bén
udn va xoan

Buwoc 3

Hinh 12 Quy trinh lya chon truc

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



Buwéc 1: Chon vit liéu ché tao truc

Vat liéu s€ quyét dinh gioi han bén cua truc, vi vay, tuy vao tai trong tac dung ma ta chon
vat liéu thich hop, cac vat liéu thong dung theo bang sau.

Bang 5 Co tinh mot 6 vt lidu ché tao truc

Tén vt liéu Khoi Médun dan hdi B? beén D? ben
v lwong kéo kéo

riéng Kéo Xoin O(Rm)min O (Rm)max
kg/m3 | MPa MPa MPa MPa

Thép xay dung 7850 210000 | 80000 350 700

Thép hoéa bén va thép hop | 7850 210000 | 80000 500 1400

kim

Thép tham Cacbon 7850 210000 | 80000 700 1200

Gang xam 7200 188000 | 78300 100 350

Hop kim nhe 2800 73000 27400 100 450

Budc 2: Chon kich thuéc dwong kinh, chiéu dai truc:

Tiy vao két cau ctia may ma ta s& dinh chiéu dai va duong kinh tryc thich hop. Thong
thuong ta s& chon duong kinh truc theo dudng kinh tiéu chuln cua 16 chi tiét lép véi truc (chi tiét

quay, chi tiét é,...)

Buwéc 3: Tinh toan kiém nghiém truc

Trong budc nay, ta sé xdc dinh tai trong tdc dung l€n truc, tinh todn tng suat va so sanh
véi ing suat cho phép cua vat liéu dugce chon. Truc s€ chiu hai tai trong 1a uon va xoan.

QUY TRINH LUA CHON TRUC TREN PHAN MEM MITCALC 1.5:

+ Chon chirc nang tinh todn thiét ké truc:

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



Gearing j Run

Gearing .
Belts and Chains L2
Springs

Beams and Shafts
Connections
Bearings

Tools and Tables
File Search, Templates Cancel
Tolerance Analysis
Flates and Shells

Help

About

E@ Spur Gear Calculation {Geometry and Strength Chedk)

| Beams and Shafts j Run
Beams (Imperial,Metric) Settin
Profiles and Solids {Imperial Metric) - g
Shafts (Tmperial Metric] | Help

Buckling {Imperial, Metric)

|:||: About
Cancel

E Shaft Calculation (Moment,Deflection,Supports...)

+ Giao dién ctia phan tinh todn thiét ké truc:
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Shaft design and calculation

Calculation without errors.

Shaft calculation

I Clear table of results I

i O Project information

1.0 [] Thigt k& s b dwéing kinh truc

<
2.0 (] Hinh dang truc va kich thiréc

b - = P
3.0 L1 Céc riinh va cd truc

4.0 [ Lyctac dung Ién truc

5.0 [ Chi tigt quay

= = o = L e
6.0 (] vat hiéu va kidu i trong

z + |

Phin k&t qua

7.0 [] K&t qua - Tém tit

g.0 O Graph - Deflection, Bending angle

9.0 O Graph - Bending moment, Bending stress

10.0 OJ Graph - Radial force, Stress in shear

11.0 O Graph - Axial force, Torsional

12.0 O Graph - Torsional angle, Reduced stress, Safety coeficient

13.0' (] Xust ban vé ra hé thdéng CAD

Buwéc 1: Lya chon vat liéu ché tao truc

i Lt i

N e 1w
6.0 Vat li&u va kiu tai trong

|
6.1 Vat ligu truc ( ©6 bEn kéo gidi han min-max)

E..Hop kim nhe {100 - 450) * | 345 | ™ | [MPa]
A..Thép x&y dung (350 - 700) 505 [MPa]
B.. Thép hoa bén va thép hop kim (500 - 1400)
C..Thép tham Cacbon (700 - 1200) 417 [MPa]
D..Gang xam (100 - 350)
E..Hap kim nhe (100 - 450) 241 [MPa]
6.5 Gidi han chay khi cit Svs/Re; 250 [MPa]
A, , . \ p A e
Budc 2: Lua chon kich thuwéc dwong kinh, chiéu dai truc
2.0 [ Hinh dang truc va kich thwdc
21 Ty I8 cua duwdng kinh truc hién thi Ban vi tinh todn Ban vi ST (N, mm, kw..)| ¥ | R
$
40 ] "'-J L
e anm ey L
da—
==k==c=—m=x= = Da ‘ ' d'b
0 i Lﬂ- q 100 _Ll:mé—zw—l 250 |
40
L
2.2‘ Table 1 2 3 4 5 6 7 8 9 10
Origin 0.00 10.00 20.00 50.00 120.00 130.00 140.00 160.00 210.00 210.00
L 10.000 10.000 30.000 70.000 10.000 10.000 20.000 50.000
@ Da 30.000 30.000 50.000 60.000 45.000 40.000 30.000 25.000
@ Db 30.000 30.000 50.000 60.000 45.000 40.000 30.000 25.000
0 da 0.000 5.000 5.000 5.000 5.000 5.000 5.000 0.000
o db 0.000 5.000 5.000 5.000 5.000 5.000 5.000 0.000
R 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2.3‘ Téng chigu dai truc 210.00 [mm] 2.6 BE mgt truc ( dd nhdm Ra)
2.4 Chigu dai 18p g6i dd bén tréi (G truc) Fixed| 10.00  |®  [mm] F. Khéng sira 48 (25) |l
2.5 Cchidu dai I3p géi dd bén phai (6 truc) Free| 16000 O [mm]
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Bwéc 3: Tinh toan kiém nghiém:

Nhap cic thong sb truyén dong: Chon cong suét, ty sd truyén, toc do

Calculation without errors.

Shaft design and calculation

Shaft calculation

| Clear table of results I

Project information

Thi&t k& sd b§ duding kinh truc

1.1 Ddn vi tinh todn
~

Bon vi SN, mm, kw..) |[¥ |

1.2 Cdng sudt truygn ddng 18.64 [kw] 1.6‘ Luc téc dung 1&n truc
1.3 Téc d truc 1500 [/min] C._¥0én 3p lai +udn R
1.4‘ Mémen xoén 118.69 [Nm] 1.7‘Vafr liéu ché tao truc
1.5 Buding kinh sd bd nhé nhat 31.02 [mm] C...Thép x8y dung &6 bén cao (1200) I~
Nhap kiéu tdi tron
ap ki ong
Shaft calculation Clear table of results | i
i Calculation without errors.
[ wsll ooo | woo | o000 [ om0 | 7s000 | oo |& | |
6.0 ] vat liéu va kiu tai tron
6.1 Vétliéu truc ( D& bBn kéo gidi han min-max) 6.17 Tai trong khéng déi Yes
E..Hgp kim nhe (100 - 450) |35 |* [MPa] 3 H8 s an toan Idn nhat e
6.2 D& bin kéo gidi han Su/Rm 595 [MPa] 6.19 HE 8 ty 56 tai op 0.85 %
6.3 Gidi han chay khi kéo Sv/Re| 417 [MPa] 620 H& s6 ciia tai trong lén nhat
6.4 Gidi han chay khi uén Sva/Res 541 [MPa] 6.21 Udn 1.70
6.5 Gidi han chay khi cét Sve/Re: 250 [MPa] 6.22 Luc hudng tim 1.70
6.6 Cho tai trong xoay chigu 6.23 MBmen xoéin 1.70
6.7 Fatigue limit - tension-press oc| 179 [MPa] 6.24 Kéo / Nén 1.70
6.8 Fatigue limit - bending Oec| 238 [MPa] 6.25 Pieu kién i trong
6.9 Fatigue limit - torsion 7ol 149 [MPa] 6.26 T4l trong tif mdmen udn C._Béi chigu =]
6.10 For cydiic loading 6.27 Tai trang tif luc huéng tam C...D6i chigu |-
6.11 Fatigue limit - tension-press onc| 357 [MPa] 6.28 Tai trong tif mémen xoan B..L3plai [E2|
6.12 Fatigue limit - bending JehC 440 [MPa] 6.29 Tai trong tir luc kéo/nén B..Lép lai =
6.13 Fatigue limit - torsion The| 208 [MPa] 6.30 Kidm tra d6 ban dong
6.14 Ty khdi Ro| 2800.0 | [kg/m~3] 6.31 Va dap tir b8 mat truc ves =
6.15 Modun dan hdi khi kéo E| 73000 [MPa] 6.32 Va dap tir kich cd truc Yes =
6.16 M&dun dan hdi khi cit G| 27400 [ [MmPa] 6.33 Va ddp tai vi trf tap trung ng suft ( vé Yes =i

+ Nhép gid tri tai trong tac dung Ién truc:

4.0 ¥ Lyc tac dyng én Eryc

mml | ()

+ Két qua tinh todn

l /mm]_|
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ik Shaft design and calculation Shaft calculation Clear table of results |

i___Calculation without errors.
~
7.0 14 K&t qua - Tom tat

x ¥ z Iy+z 7.17‘ Graph 4 »

7.0 PhénlrctingficdRl | -1300 | 26666867 | -1055.1662] 1088.3413 | [N] 18 Lo o3t - Chidu ol gidtr on nhét [] |

7.2 PhénlchEnggigER2 | 0 -1266.6667 | -917.4106 | 1563.997 | [N] O7..¥ - Lo et [h] |~

7.3 Téng trong luong truc m 2.65 [ka] 300 400

7.4, 98 vBnglén st v 00112 | I — -

7.5 Goc xoan l6n nhat w| 0.0401 |[9 250

7iE LRI s ooow [ H — 0

7.7 Goc xodn tai R2 4| 0.0046 |[9 200 —

7.8 Ung sut udn lén nhat G, 19.4 | [MPa] [ —

7.9 ng sust cit Ién nh&t T, 2.3 [MPa] 2E s
7.10 Ung sust xodn lén nhat | 163 |[Mpra] 600
7.11 (g susit kéojnén I6n nhat ol 28 |meay | ™
7.12 Ung sust uong durong len o 34 | | SS90
7.13 D3 an toan tinh nhé nhat SFo| 642 -1000
7.14: 56 an todn 86N nha nhat S| 759 . -
7.15 Téc d6 tdi han (A) n.| 278218.5 | [Jmin] - 100 150 00 150

Téic 6 tdi han (8) n| 280075.3 | [min]
Téc dé tdi han (C) n.| 256354.2 | [fmin] | Trucquayts dotrénd, chitiét quaynim gikacicd (k=) 54l
715 Results for X co-ordinate | 2000 30,00 50,00 130,00 140,00 150,00 170,00 220.00
20 MEmen usn - Chifu ola gia tr 0 nhde [ v 188 166 166 131 118 105 a0 o
. HE 53 antadn (3Eng) = 20 17661752 0 20 0 0 12.770186 20
¥ R 17661752 0 20 0 20 12.770196 20
[l | 17661752 0 b} 20 Pl 12770188 0
(v anansr | 59a7.347 | 9ana1.038 | 49400.45 | 178m0.a05 | 19562.303 | 5797347 | ane7.eata

>
A

6 Quy trinh lya chon 6 truc

A. Quy trinh lya chon 6 trugt

O truot 12 1 loai 6 truc, ding dé d& céc truc quay. N6 1a khau lién két giita truc va gid do,
nham muc dich gidm ma sit. O truot nhén tai trong tir tryc, truyén dén gid do

Vi¢c lua chon 6 trugt s€ phu thudc vao kich thudce 16 trén vo hdp, duong kinh truc lap véi
0, chiéu day vo hdp va yéu cau veé dong luc hoc (van toc, ma sit,...)

Cac thong so tiéu chuln cta 6 truot gom cé: Loai 6, duong kinh 6
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Bude 1

Budce 2

Buoc 3

Budc 4

Budc 1: Lya chon hinh dang 6 truwot

Lua Chon loai O truot

!

Lua chon vat liéu cho O

truot

}

Lua chon kich thugc O

truot

Tinh toan kiém
nghiém dicu kién
bén theo ap suat va

van tdc

Hinh 13 Quy trinh lya chon 6 trueot

Khong thoa bén

Tuy theo diéu kién k¥ thuat ma ta chon hinh dang 6 trugt sao cho thich hop.

O truot

A

O truot ¢6 vai

A

A

A

O truot khong co

vait

O truot ¢ bac 16t
mot khoi

O truot ¢o bac 16t
ghép

Hinh 14 Phdn loai 6 truot
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Buwéc 2: Lwa chon vt liéu 6 truwot

Vat liéu 6 truot 12 quan trong, vi né gép phﬁn vao tudi tho 1am viéc cia 6 truot. Trong
qud trinh 1am viéc, 6 truot chiu anh huong 16n cta lyc ma sat giita 16t 6 va truc, gitra vong ngoai
6 va 1 trén vo hop. Néu ta lwa chon cédc vat liéu mém thi rat nguy hiém cho mbi ghép, khi do,
khe hé s& xuét hién rat nhanh, kéo theo céc dang hong cua cic chi tiét lién quan. Tiéu chuln ISO
3547-4:2006 c6 quy dinh tinh chit ciia mot sé vat liéu 1am 6 truot. Nguoi thiét ké ¢6 thé tham
khao theo ti€u chuln nay dé tim loai vat liéu ché tao b trugt thoa man yéu clu k¥ thuat.

Ta nhan théy ré“lng trong ti€u chuln trén c6 cot huéng dan céch chon vat liéu cho b truot
tuy vao tng dung cu thé. Sau khi chon duge vat liéu thich hop, ta s€ Iya chon kich thudc cua o
truot.

Buwéc 3: Lua chon kich thuée ciia 6 trirot

Kich thudc co ban cua 6 trugt bao gom duong kinh ngoai, dudng kinh trong va chiéu dai
b. Tuy theo kich thudc cua 16 trén vo hop va duong kinh truc ma ta chon 6 truot ¢ kich thudc
thich hop.

Sau khi xdc dinh duoc dudng kinh 6 truot 1ip véi 16 trén vo may theo diéu kién boi tron
ma sit udt, ta s& chon duong kinh trong ctia 6 truot lip véi truc truyén dong.
Buwéc 4: Tinh toan kiém nghiém 6 truot

Sau khi chon dugc 6 truot, ta s& tién hanh kiém nghiém bén mon then ap suét p hodc tich
pv va so sdnh gia tri cho phép [p] va [pv].

B. Quy trinh lra chon 6 lin

Viéc lya chon 6 1dn d6i khi khé khian vi ¢6 rat nhiéu 6 1in hién c6 trén thi trudng nhu O
bi d&, 6 bi d& chan, 6 bi d& tu lua, 6 dua do, O diia 6 tu lua, 6 diia d& chan, 6 con,..

Su luya chon 6 lan dé 1ap ghép phu thudc cédc thong sb sau: tai trong va tinh cht cia tai
trong, tdc do cua truc, do bén cua 6 va diéu kién 1am viée cua 6. Sau khi xem xét céc thong )
trén, nhirg 6 bi thich hop cho cdc mdy nho chuyén dong véi vén tdc cao trong khi 6 diia thich
hop cho cdc mdy chiu tai trong 1om.
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O lan thuong dugc lya chon sau khi hoan thanh thiét ké truc, ldc nay ta da biét céc luc téc
dung 1én b (lue hudng tam, luc doc truc). Ching ta s€ xem xét b 1an chiu tai nhu thé nao, tir d6 ta
moi quyét dinh loai 6 d&, 6 chan, hay 6 d& chan.

Daoi voi 6 1an, cac thong s6 dugc tieu chuln gdm c6: Loai 6 1an, duong kinh vong trong 6
lan, ky hiéu 6 lan

O lan
\
v v
O bi O dia
O bi do O diia do
O bi d chan O dia do chan
O bi chin O diia chan
O bi ty lya O diia ty lua
O bi tiép xtic goc O diia cAu
O kim
O diia con

Hinh 15 Cdc logi é lan
Buwéc 1: Lya chon loai 6 Lin

Qua trinh lya chon loai b lan phu thudc vao dang tai trong trén tryc, co thé tham khao
bang sau:
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Bang 6 Lua chon 6 1an theo dang tai trong

Hudng cua tai trong Ty trong Do 1éch
Loai 6 Hudng Doc Ca Cao | Trung | Thap | Cao | Trung | Thap
tam truc hai binh binh
Bi chan X X X
Bi ranh sau X X X X
biia X X X
Kim X X X
Diia con X X X X X
Bi tu lua X X X X
Dila cau ty lya X X X X
Bi tiép xuc goc X X X X

Hoic nguoi thiét ké ¢6 thé tham khao thém trén cdc trang web cua cong ty chuyén vé 6
lan (vi du SKF).

Buwéc 2: Xac dinh kich thuée ciia loai 6 dwgc chon

Trong qué trinh nay, nguoi thiét ké c6 thé str dung cdc tiéu chuln ISO dé xdc dinh kich
thude cta 6 duge chon, Vi dy: tiéu chuln ISO 104:2002 quy dinh kich thudc gidi han cua 6 chian

Trong quad trinh lua chon kich thuée 6 lan, ngudi thiét ké phai xem xét mot sb diéu kién:
Sy phit hop cua hinh dang cutia 6 v6i cdc chi tiét trong b phan 1ip ghép
« B phan mang 6 (gbi d& )
*  Vong dém kin phu hop
« Loai va chit luong ctia dau bbi tron.
*  Phuong phép lap ghép va tho roi.
Bwéc 3: Tinh todn kiém nghiém 6

Sau khi Iya chon dugce kich thudc cua 6, ta tién hanh tinh todn kiém nghiém lai c4c thong
sO tai trong 1am viéc cta 6. Sau d6 ta dem so sdnh véi thong sé cho phép, néu khong théa mén
diéu kién bén, ta s& phai Iya chon lai kich thudc cta 6.
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Theo tiéu chuln ISO 281-2007 thé hién cdc cong thirc tinh todn kha ning tai trong dong
va 1am viéc, tiéu chuln ISO 76:2006 thé hién cdc cong thtrc tinh todn kha nang tai trong tinh cho
céc loai 6 1an tiéu chuln.

Ta c6 thé sir dung bang sau dé xem xét tudi tho 6 lin theo ting loai mdy

Bang 7 SO gio lam viéc cua 6 lan trng véi tirng loai may

Loai may théng dung Tudi the yéu cau ciia 0
ldn (gio)

May dién dung trong nha — Str dung gidn doan 300 - 3000
Dung cu cam tay, thiét bi xdy dung — Sir dung thoi gian ngin 3000 - 8000
May nang, clu truc — D¢ tin cdy cao cho thoi gian ngan 8000 - 12000
Bénh rang, dong co lam viéc 8gio/ngay — St dung tap trung 10000 - 25000

May cong cu, quat lam viéc 8gid/ngay— St dung lién tuc trong
ngay
Stur dung lién tyc 40000 - 50000

20000 - 30000

Néu tudi tho 6 ldn khong thoa man diéu kién kiém nghiém, ta tién hanh Iya chon lai kich
thudc 6 lan, hodc lya chon lai loai 6.

QUY TRINH LUA CHON O LAN TREN PHAN MEM MITCALC 1.5

+ Chon chtrc ning tinh todn thiét ké 6 lan:
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a eorated e o

Gearing j Run

Gearing .
Belts and Chains Setting
Springs

Beams and Shafts
Connections
Bearings

Tools and Tables
File Search, Templates Cancel
Tolerance Analysis
Plates and Shells

Help

About

g@ Spur Gear Calculation (Geometry and Strength Check)

| e died e

Bearings j Run

Rolling Bearinas SKE j Setting
Rolling Bearings INCH —
Rolling Bearings FAG

Help

About

u[

@ Roller Bearings Calculation SKF (Imperial Metric)

+ Giao dién cua phan tinh todn thiét ke 0 lan:

L]
? +

1.0 [ Lwa chon loai & I, kigu tai trong
2.0 [ Lita chon kich thudc 8

3.0 ] Théng s lam viéc, diéu chinh thdi gian lam viéc clia 6

4.0 [ Tinh toan b sung

5.0 [ Lyc tac dung Ién & thay ddi
6.0 [ Tinh tosn & vi tiép xiic géc
7.0 [] Xust ban vé ra hé& thing CAD

>
A Y

Budc 1: Lua chon loai 6 lan
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1.0 Lua chon loai 8 ldn, ki€u tai trong
]
1.1 Bdn vi tinh toan Bion vi ST (N, mm, kW...) [l

13 Loai & kin = EEEEIEIL
Ivl

@ bi cd rénh s8u, mat ddy, thép khéng ri

O bi ¢d ranh sau, mat day, thép khang ri -
@ bi cé rénh sdu, mat day, thép khdng ri, cd vai

O bi o ranh sau, mgt day, ©o ranh cham dau bai tran

@ bi c6 rdnh s&u, m&t ddy, od rénh cham d3u béi tron va r3nh 13p véng chin
O bi o ranh sau, hai day

& bi ti€p xlc gbc, mat diy

O bi ti€p wic goc, hai day

@ bi ti€p x(c gic, hai d3y, cd rdnh 13p véng chin

Q bi ti€p xdc bén diém

& bi tirlura, <8 18 tru

& bi tur lra, o8 15 cdn

& bi tir lura, cd vang d&m trong kéo dai

O dia try, mot day

& diia tru, hai ddy , cd 18 trén

m

[y

[y

1| & diia tru, hai ddy , cd 18 cén e
r . v r K ~
Buwdc 2: Lwa chon kich thuéc 0 1an
~ ’ -7
2.0 Lua chon kich thu'dc 6
hl
2.1 Bearing size Find first Find next
|+ | ID d D B C co nr  nmax Bearing -
|- 1] 40| 13.0] 501 793 | 280 | | 32000 | W624-2RS1 [+
i 1 2.0 13.0 5.0 793 280 32000 | W 624-2R51 <
22| 2 5.0 16.0 5.0 923 365 28000 | W 625-2R51
23 3 6.0 12,0 6.0 1860 315 24000 | W 626-2R51
. 4 7.0 12,0 6.0 1860 315 24000 | W 607-2R51 =
24| 5 8.0 22.0 7.0 2760 1320 22000 | W 608-2RS1
5 10.0 12,0 5.0 1140 570 22000 | W 61800-2RS1
25 7 10.0 26.0 8.0 3300 1200 19000 | W 6000-2R51
26 8 10.0 30.0 3.0 4230 2280 17000 | W 6200-2RS1
g 10.0 35.0 11.0 6760 3250 15000 | W 6300-2R51
27| 10 12,0 28.0 8.0 4230 2280 17000 | W 6001-2R51
2p| 1 12,0 32.0 10.0 5850 3000 15000 | W 6201-2R51
12 12.0 37.0 12.0 5120 4050 14000 | W 6301-2RS1
20| 13 12.7| 28.575 7.832 4230 2280 17000 | WR 8-2RS1
N 14 15.0 28.0 7.0 3640 2160 16000 | W 61302-2R51
210| 35 15.0 32.0 3.0 4680 2750 14000 | W 6002-2RS1 b

Buwéc 3: Tinh toan kiém nghiém

+ Nhép tdi trong:
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= -
? =

1.0 [¥ILya chon loai & In, ki€u tai trong
1.1 Bon vithh todn Bonwisl(,mm kw.)  |¥] 1.3 Thietk&d l3n
1.4 | Thigt ks mi

1_2‘ Loai @ lan E|E|E|E|=|E|E|=|“|W| nl"ﬂ 1.5 | Mormal clearance
[z

]

& bi cd rinh sdu, mAat day, o ranh 3p vang chian 1.6

1.7 Tai trong & Fluctuating load | 115 Lu'c déng thém vao

1.8 Téc db quay n 550.0 [/min] 1.16 ) None

1.9 Lua hudng tam Fr 410.0 [N] 1.17‘0 From geared transmissions
1.10 Luc doc truc =3 0.0 [N] 1.18 Banh rang try chinh xac ( dung sai cla hinh dang va budc ring E
111 HE s6 ke dgng them vao 27 1.19 Hés | 1.0 | =

1.20 | Méy xdi d3t, may khoan siu

1.12 Théng séyéu cau ciia 6 lin 1.21 Hé s : !

<[]

1.13 Théi gian Bm viéc ctia Lh 10000 | [hl 1.22'® From belt drives
1.14 HE s5 an toan tinh so| 200 1.23 8 thang [x)
1.24 HEs6 | 19-25 | 220 |H
+ Két qua tinh toan
2.0 ¥ Lira chon kich thirdc &
4 f Bearing size Find first Find next
|~ | ID d D B C co nr nmax Bearing
(| 11 40| 13.0] 5.0] 733 | 280 | | 32000 | W 624-2R51 Al
2.2 Théng s50 B
2.3 Kha ndng tai trong ddng cd ban C 793 [M] d 4
2.4 Taitrong ding can bang P 9328 [N] D 13
2.5 Kha nang lam viéc co ban L10h _ [h] B 5 L]
2.6 Kha nang tai trong tinh ca ban [wii] 280 [N] ramax 0.2 _Qi
2.7 Taitrong tinh can béng PO 8800 [N] Damax 11.2
i:‘ Hé sd an toan tinh s0 : damin 5.8 Da d ] D'
hl
2.10 =
2.11 - ﬁ
2.12 Tdc dd gidi han nmax 32000 [/min] -
213 Céng sudt mat mét NR 2.93 [w] fa
2.14 Khéi lugng & g 0.0031 [kg]

Céc thong so hién thi mau dé ching to cac thong s6 ctia 6 chua théa man yéu cau. Lic
nay ta co thé sir dung phan mém dé ty dong lya chon 6 lan cho tai trong yéu cau.

7 Quy trinh lya chon then va then hoa

Then 1a chi tiét mdy duoc 13p vé6i truc quay va chi tiét quay (banh ring, banh da,...). Then
¢6 nhiém vu truyén chuyén dong quay tir truc sang chi tiét quay va nguoc lai.
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Tay vao hinh dang va kha ning 1am viéc, then c6 nhiéu loai nhu: then bang, then bin
nguyét, then dinh hudng, then vit,..

Then

Y Y

Then hoa
(Tryc then)

Then bang Then ban nguyét Then vét

Hinh 16 Phdn loai then
Cic kich thudc tiéu chuln cua then gdm c6:
* Then bang: b x h (Chiéu rong x Chiéu cao)

* Truc then (then hoa) : Budc ring, dudng kinh trong, dudng kinh ngoai, bé rong then.

Viéc lya chon then 1a quan trong bdi vi né anh hudng dén hi€u suat lam viéc cua céc chi
tiét truyén dong. Ta c6 thé thuc hién viéc lya chon then theo cac budc sau day
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Budce 1 Lua Chon loai Then
Bude 2 Lua chon vat liéu Then | «—
Buoc 3 Lua chon kich thudc Then
Khong thoa bén

Budc 4

Tinh toan kiém
nghiém

Hinh 17 Quy trinh lya chon then
Budc 1: Chon loai then

Tuy vao két cAu, diéu kién 1am viéc cua then ma ta chon loai then béng, then ban nguyét

hay then vét hodc tryc then (then hoa). Dién hinh:

* Then bang: Then bang duoc lip véi truc, trude khi lip voi mayo. Mayo c6 thé truot
trén bé mat 1ap rap véi then. Then bang gdm céc dang: then bang hai dau canh, then
bang hai ddu bo tron, then bang mot diu canh mot dau bo tron.

 Then ban nguyét: St dung trong trudng hop chiu tai trong nhe, d& lip ghép va thdo
roi

 Then vit: Then vét dugc lap sau khi 1dp truc véi 16 mayo. Phan than cua then vt c6
thé dai hon chiéu dai ciia mayo.
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e Truc then (then hoa): Then hoa la gém nhiéu then duogc gia cong trén mot truc, bén
canh d6 trén chi tiét quay ciing duoc tao rinh twong tng dé lap voi truc then. Then
hoa thudng duogc str dung trong trudng hop truyén moment xodn 16n, d6 déng tim
cao. Then hoa c6 nhiéu loai nhu: then hoa rin tam gidc, ring than khai, rang chit
nhat,...

Buéc 2: Lua chon kich thwéc then

Sau khi lya chon dugc loai then, ta s€& sir dung cdc bang ti€u chuln dé Iua chon kich
thudce then
(http://thietkemay.com/modules.php?name=News_Monhoc&op=page_detail&sid=174&
newlang=vietnamese). Kich thudc then ti€u chuln thong thuong duogc lua chon tuy vao duong
kinh truc.

Buwéc 3: Tinh toan kiém nghiém

Sau khi xdc dinh duoc céc kich thude cia then, ta tién hanh tinh toan ung suét sinh ra
dé kiém nghiém do bén cit va dap cua then.

Khi kiém tra néu then khong dam bao an toan thi c6 thé ting chiéu dai | cua then 1én
mdt khoang 1 = 1,5d va khong duge 16n hon chiéu dai may-o. Néu 1 = 1,5d ma then van khong
dam bao bén thi diing 2 then dit cdch nhau 1 géc khoang (90°-120°) nhung céch nay thuong lam
cho tryc bi yéu di. Trong truong hop nay nén dung truc then dé thay thé.

Sau khi kiém nghiém, néu khong thoa bén, ta tién hanh lua chon lai kich thudc cua then
hoa.

QUY TRINH LUA CHON THEN TREN PHAN MEM

+ Chon chtrc ning tinh todn thiét ké then:
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5 egrated e 0 B
Gearing - Run
Gearing —
Belts and Chains =EL]
Springs

Beams and Shafts Help
Connections

Bearings About
Tools and Tables

File Search, Templates Cancel

Tolerance Analysis
Flates and Shells

E"ﬁ Spur Gear Calculation {Geometry and Strength Check)

MITCalc integrated environment

Connections -
Bolted Connections (Imperial Metric) Setting
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Calculation of shaped couplings of shafts with hubs

~
Calculation: A=0K; B=0K; C=0K; D=0K
-
i [] Project information

1.0 [ Nhip théng s5 chii yéu
7

A + Then

2.0 [ Thist ké k& théng s& lip ghép, vt liéu then, kich thudc

3.0 _[] Kiém tra bén ciia bg Sp ghép

B+ Then ban nguyét

4.0 [ Thigt k& k& théng s6 l3p ghdp, vit liéu then, kich thudc
5.0 [ Ki€m tra bén ciia b lap ghép

c | - Truc then ring thing

6.0 L] Théng sé lap ghép, thist ké kich thudc

7.0 [ Ki€m tra bén cia bé léE ghép

D -+ Truc then rang tron
8.0 [] Théng sd kip ghép, thist k& kich thudc

0.0 [] Kiém tra bén cia bd lip ghé

10.0_[] Bang so sanh
11.0° [ Xu&t ban vé ra hé théng CAD
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A. Lua chon then bing

Budc 1: Chon loai then

A + Then bing
2.0 Thi&t k& k& théng s& I3p ghép, vat liéu then, kich thudc
~
2.1 Théng s b lap ghép 2.6 Vat liéu then (dd bén kéo nhd nhat) [dd aing]
. —
2.2 Loai then B...ISOR773 v 2.7 |B..Carbonsteel (500) [HB 220-270] ™ E
~
2.3 Séthen gé%SlRﬁlzl 2.8 Gidi han bén kéo G- 500 [MPa]
2.4‘ Hé sd tai trong Ky|C ... DIN 6885 (Blat 1) 2.9 Ap sudt gidi han pa 130 [MPa]
N a s a e D...BS 4235 (Part 1) . - s
2.5 Hé s lam viéc tdng Ks|e ' 5B 1201 @) 2.10 Gidi han b&n cat Ta 200 [MPa]
- (8)
2.11 Thiét ké kich thudc b p ghép F ... CSN 022562 [ | n
~ T !

Budc 2: Chon vat liéu then

. Calculation of shaped couplings of shafts with hubs

<
Calculation: A=0K; B=0K; C=0K; D=0K
~
1 Project information

1 [ Hhap théng s6 chi yé&u

+ Then hiing
2.0 Thiét ké ké théng s6 13p ghép, vat iéu then, kich thudc
v
2.1 Théng sé bé lap ghép 2.6 Vat liéu then (dd bén kéo nho nhat) [dé aing]
-
2.2 Loai then B...ISOR773 A 2.7 |B.Carbonstes| (500) [HB 220-270) v | [
N T2E0)
. = 1 = g |A Structural steel  (350) [HB 150-200]
2 3, Eqie — L B..Carbonstesl (500) [HB 220-270]
2.4 HE s6 tai trong Ky 1.00 2.9 |C..Refined and Alloyed Steel (500) [HB 300-350 HRC 33-33]
S o o N D..5urface-hardened steel (650) [HRC 45-53]
2'5‘ HE s6 lam vigc ting Ks 2.00 2.10 (£ " ase-hardened steel (SS\D} [HRC 55-53]
2.11 Thiét k& kich thudc bé lﬁp ghép F...Cast iron with laminar graphite (200} —
n - — G...Castiron with spherical graphite  (400)
2.12 Puidng kinh Iap then 6 ~ 500 [mm] | H...Aluminum alloy _(250)
_ L - _ _ A T [ 1

Budce 3: Chon Kich thwéc then

2.11 Thiét ké kich thwéc b 13p ghép

3%, Burdng kinh |5p then 6 ~ 500 [mm]
213 Budng kinh truc nhé nhat di, 18.4 [mm]
2.14 Buing kinh truc d| 34920 |25 |~ [mm]

2.15 Then 10x8
2.16 B& rdng/ chiéu cao then b/h [mm]

2.17 Goc lugn/ canh vat then R/s|14x3 [mm]
2.18 Théng s& riinh then o el [mm]
2.19‘ Chigu dai lam viéc nhd nhat llre| §g§ g [mm]
2.20 Chiéu dai then nhé nhat Linin| 25 % 14 =| [mm]

~ =

2.21 Gidi han cla chigu dai then ggx i [mm]
a x 18

2.22 Chon chiéu dai then L[36x20

b =3 * =
3.0 [ Kiém tra bén cia bé I

4 4 b M| Calculation

Tables . Options

Buwéc 4: Tinh toan kiém nghiém

+ Nhap thong sé:

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



1.0 [#] Hhap thong s6 chii y&u
1.1 Bon vi tinh todn Bonving 10, mm, k(¥ | 1,16 VAL tryc ( dd bén kéo nhé nhat) [ B cing] N
12 Cing sudt Pl 1119 | iw] 1.17 |B..Carbon steel (500) [HB 220-270] |v
1.3‘ Tdc dé truc n 1500.0 [/min] 1.18 Gidi han bén kéo SUmin| 500 [MPa]
1.4 Moment xodn T| 7124 | [Nm] 1.19 Ap su#t gidi han Pa 130 [MPa]
1.5 Biéu kién tai trong, thing sd lam viéc 1.20 Gidi han bén cit Ta 200 [MPa]
1.5: Béng ca Bing bé '~ 121 vathi&u dng It ( Gidi han b&n nhé nhat) [ B8 afng]
1.7 Biéu kién tai trong Lién tuc || 1.22 |G. Castiron with spherical graphite ({400) =
1.8 Béc diém hoat ddng M@t chigu ™ 1.23 Gidi han bEn kéo Sumn| 400 [MFa]
1.9‘ Sd [dn md may trong 1000 100 = 1.24 Ap suft gidi han pa 135 [MPa]
1.10‘ Thai gian lam viéc yéu cau 6000 [h] 1.25 Gidi han bn cét Ta 140 [MPa]
1.11 Ki€u I3p ghép, thiét ké so bd duding kinh truc 1.26 Hé sb hoat ddng
117 Kiéu Ip ghép Ghén chist | 1.27 M s0 thiét k& b Iép ghép k| Lo
1.13‘ Budng kinh trong cla truc rﬁn; dy| 0.000 [mm] 1.28‘ Hé s6 (fng dung Kz 1.0
1.14 D6 an toan s 170 129 HE <5 méi k| 05
1.15‘ Budng kinh truc nhd nhat i 18.4 [mm] 1.30‘ HE sd mai man Ky 0.8
r
+ K&t qua tinh todn:
A+ Then biing
2.0 [ Thigt k& k& thing s& I3p ghép, vat lidu then, kich thudc
3.0 [+ Kiém tra bén cia bd Iip ghép
3.1 Kifm tra truc chiu xodn 3.5 Kiém tra bién dang rinh then trén truc
3.2 Ung sudt cat gidi han Ta 200 [MPa] 3.6 Ap sudt gidi han Pa 130 [MPa]
3.3 Ung sudt so sénh T 27.1 [MPa] 3.7 Ap suft so sanh p 66.9 [MPa]
3.4 Bd an toan 7.38 3.8 Dd an toan 1.94
3.9 Ki€m tra bién dang then 3.13 Kiém tra bign dang rinh then trén 15
3.10 Ap sudt gidi han Pa 130 [MPa] 3.14 Ap suft gidi han Pa 135 [MPa]
3.11 Ap sudt so sénh P 66.9 [MPa] 3.15 Ap suft so sanh p 66.1 [MPa]
3.12 P an toan 1.94 3.16 Bd an toan 2.04
B. Lua chon then ban nguyét
Budc 1: Chon loai then
al
B + Then ban nguyét
4.0 Thiét k& ké théng sb lap ghép, vat liéu then, kich thudc
4.1 Théng s6 bd lap ghép 4.6 Vit liéu then (dd bén kéo nhoé nhat) [dd cing] |
4.2‘ Loai then A .. ANSIB17.2 A - Ful radius type 4 4.7 B..Carbonsteel (500) [HE 220-270] [dl|
4.3: 56 then A ANSIBLZ.24 - Ful rbaocthtLésmnt‘lsese 4.8 Gidi han bén kéo Suma| 500 | [MPa]
4.4 HE sd tai trong [ C ... DIN 5883 (A;- - Deep keyway in the hub 4.9 Ap sudt gidi han Pa 130 [MPa]
4.5 He 5 lam viee ] ¢ " o par ) o gy 0 the 4.10 Gidi han ben cit 7al 200 | [wPal
411 Tu dﬁng thigt k| - B5 6: Part 1II;B]- - Flat bo_ttom type
G... JISB 1301 WA - Full radius type
4.12 K&t qua thi€t k& g H ... 11565 1301 WB - Flat bottom type r
413 sitduthitks |1 G\ 3 150 DA R et ]
e P P : = = =

Buéce 2: Chon vit liéu then

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



B + Then ban nguyé
4.0 Thi&t k& k& théng s& lip ghép, vat liéu then, kich thudc
= - ) = P P - e - -
4.1 Théng s6 bd lap ghép 4.6 Vat liéu then (dd bén kéo nho nhat) [d§ cifng] B
4.2‘ Loai then A ... ANSIB17.2 A - Full radius type [l 4.7 B..Carbonsteel (500) [HB 220-270] -
] | r 0
& 1 A Structural steel  (350) [HE 150-200]
4'3, S = G B.Carbon steel (500) [HB 220-270]
4.4 HE sd tai trong Ky 1.00 4.9 |C..Refined and Alloyed Steel (500) [HB 300-350 HRC 33-38]
b B D..5urface-hardened steel (850) [HRC 45-53]
W EIlET TR & 2T 410 | Case-hardened steel (350) [HRC 55531
4.11 Tu déng thigt k& bd l’éﬁlp ghép F...Cast iron with [aminar graphite  (200)
- = — . " G...Cast iron with spherical graphite  (400)
4.12 K&t qua thiét k& phu thudc vao Burdng kinh truc |52 H...Aluminum alloy (250)
A NP FPTUST J ; A

Buwdc 3: Chon Kich thwéc then

4.11 Ty déng thist k& bd kip ghép

412 Két qua thigt k& phy thudc vao Burbng kinh truc = ! t
4.13 BAt dau thiét k& Automatic design_ | /Eli
- :
414D d & L s s Key B —d = |y
1] 108 172] 177] 203] 1217 (3f8x 2 1/8) - o
415 | L1 108 1.72| L77] 203 1217 (3/3x 2 1/8) 3 o 1 SRS
N 20 113 124]| 189] 1.86] 1010 (5/15% 1 /4 |
416 | 3] 13 L36] L77] 2.12] 1211 (3/8x 13/8) [mm]
4a7| 2| 113 172] 177| 2.30| 817 (/4% 2 18) L
A7) s 113 172] 201] 241 1017 (5/16 x 2 1/8) fmm} - -
418 | &1 113 200] 1771 3.15] 1222-1(38%239) || fmm) }
5| 7 113 200] 201] 272] 1422-1(716 %234 |- : 1
418 | 8| 113 L24] 2.70] L79] 1210 (3/8x 11/4)
3] 119 136 177] 185|811 (1/4x 13/8)
#2010 45 11s 136] 201] 2.34] 1011 (5/16 x 13/8) Lmm] I h
421 | 1] 119 138] 3.54| L79] 817-1 (1/4x 2 18) [rmm] | le
12.] 119 172] 201] 171|617 (3/16x2 1/8) D/2
422 | 13| 119 2.00| 177] 2.81] 822-1 (1/4x 23/4) [mm] T i b
423 | 4] 119 200 2.01] 3.60 | 1022-1(5/16%23/4) T 12
=1 151 125] 0.83] 124 270 175] 810 (1/4x11/4) =
>
r 2. pd *A *A
Budc 4: Tinh toan kiém nghiém
,
A A A
+ Nhip thong so:
1.0 [v] Nhap théng s& chi yéu
" -
1.1 Badn vi tinh todn Bonvihe ST, mm, k{ ¥ | 1,16 V&t liéu truc { d6 b&n kéo nhé nhat) [ Bd aingl
"
1.2 Céng sudt P 11.19 [kw] 1.17 |B..Carbon steel (500) [HE 220-270] =
=
1.3 Téc dd truc n 1500.0 [/min] 1.18 Gidi han b&n kéo S Umin 500 [MPa]
- .
1.4 Moment xodn T 71.24 [Mm] 1.19 Ap sudt gidi han pa 130 [MPa]
1.5 Biéu kién tai trong, thdng s lam viéc 1.20 Gidi han bén cat Ta 200 [MPa]
~ ~
1.6 Bidng co Ding bd |*| 1.21 wvat liéu dng It ( Gidi han bé&n nho nhat) [ B§ cing]
~
1.7 Digu kién tai trong Li&n tuc = 1.22 |G...Castiron with spherical graphite  (400) [l
-
1.8 Bic diém hoat ddng M3t chigu |*|  1.23 Gidi han b&n kéo Sumin| 400 [MPa]
~ A
1.9 S@ [an m@ may trong 1000 100 =] 1.24 Ap sudt gidi han Pa 135 [MPa]
~
1.10 Thdi gian lam viéc yéu cau a000 [h] 1.25 Gidi han bén cat TA 140 [MPa]
1.11 Kiéu lap ghép, thiét k& so bd duiing kinh truc 1.26 Hé sii hoat diing
~ -
1.12 Kiéu lap ghép Ghép chat |*|  1.27 Hé sd thiét ké bd |p ghép K 1.0
- . -
1.13 Budng kinh trong cla truc rong dy, 0.000 [mm] 1.28 HE so ('ng dung K. 1.0
114 Bid an toan = 1.70 1.29 HE s6 moi K 0.5
1.15 Buding kinh truc nhé nhat drn| 184 | [mm] 1.30 H& s mai man Ko 08

+ Két qua tinh todn:
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) Calculation: A=0K; B=0K; C=0K; D=0K
]

B + Then ban nguyét
4.0 [] Thiét k& k& thiéng s6 I3p ghép, vit liéu then, kich thugc

5.0 [7] Ki€m tra bén ciia b lap ghép

5.1 Kiém tra tryc chiu xodn 5.5 Kiém tra bign dang rénh then trén truc
5.2 Gidi han bé&n cat Ta 200 [MPa] 5.6 Ap sut gidi han pa 130 [MPa]
5.3 Ung sudt so sénh T 116.7 [MPa] 5.7 Ap sudt so sanh p 64.4 [MPa]
5.4 4§ an toan 1.71 5.8 D§ an toan 2.02
Y N -
5.9 Kiém tra bi&n dang then 5.13 Kiém tra bién dang rinh then trén 16
5.10 Ap sut gidi han pa 130 | [MPa] 5.14 Ap su#t gidi han pa] 135 | [MPa]
C. Lua chgn then hoa
, .
Budc 1: Chon loai then
Then hoa rang chir nhat:
c’ + Truc then ring thing
6.0 [¥] Théng s6 l3p ghép, thist k& kich thudc
6.1 Thing s6 b lap ghép
6.2‘ Loai truc then D...ISO 14 - Light series -
N s ez A ... SAE - Series A ]
6.3‘ HE sd tai trong £ CAE - SeriesB X
6.4 H& s& lam vidc téng C...SAE - Series C
b} . s s D..IS0 14 - Lightseries | | | | L
6'5‘ Thigt k& kich thu'dc bd lap ¢ E ... ISO 14 - Medium series <' . 7
6.6 Budng kinh truc then F ... DIN 5964 - Heavy series [mm] o
~ 7 i G ... DIN 5471
6.7 Budng kinh truc nhé nhat H ... DIN 5472 [rmm] i
6.8 Tructhen I...CSN014942 - Heavy series L :
6.9 Budng kinh ngoai D 50 [mm] b
6.10 Budng kinh trong d 46 [mm] g
6.11 Sdrang n 8 r’_“L |
6.12 BE rdng then b 9 [mm] < s < -
6.13 Canh vat (ban kinh) s 0.4 [mm] d D d D
hl -
6.14 Chigu dai lam viéc nhd nhat L= 10.8 [rmm] R \
Y O
6.15 Chon chigu dai truc then L 12.000 140 | ¥ [mm]

Then hoa rang than khai
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2]

D +
8.0 ¥ Théng sd lip ghép, thigt ké kich thudc

Truc then rang tron

8.1 Théng sé bd lap ghép

..BG_ -

8.2 Tructhen  F ... 150 4156 - 307, Flat root, Side fit -
Y HE =5 £ tro| C -+ ANSIBS2.1 - 30°, Filet root, Side fit -
8'3, HE SOtaltra - sz 1- 37, , Fillet roat, Side fit _
8.4 He so lam vilE ... ANSI B92.1 - 45°, Fillet root, Side fit
3 = F ... 150 4156 - 30, Flat root, Side fit
8.5 Twddng th ;' 150 4155 - 307, Flet root, Sice fit
8.6 B locthigtfH .. 150 4156 - 37,55, Filletroct, Side it~ | | | —.—. N
~ . _|1...150 4155 - 45°, Fillet root, Side fit
8.?‘ K&t qua thig] 1 ... ANSI B92.2M - 30°, Flat root, Side fit
= el K. ANSTB92,2M - 30° Filet root, Side fit
8.8 [1ChRUdA " ey oy om - 57.5°, Filetroot, Side it Il
8.0 Bt dau thid] M ... ANSIB92,2M - 45°, Fillet root, Side fit
N N ... DIN 5480 - 30°
8.10 | . m/® | o’ csn 4950 - 307, Flat root, Side fit
1.] 48.0|P ... CSN 4950 - 30%, Flat root, Major diam. fit
- Q.. CSN 4850 - 307, Filet root, Side fit b
8.11 Kich thu'dc bo Tap ghep
Al
8.12 Dudng kinh truc nhé nhét D,E,m,,‘ 18.4 ‘ [mm]
~
8.13 Tructhen 22.0-05x%43 * [l
8.14 Mddun [ Number of teeth m/n 0.5 43 [mm]
8.15 Budc/ dudng kinh cd ban D/Dy RIS 18.62 | [mm]
8.16 [mm]
8.17 Dudng kinh ngodi cla truc ther Dy / D 22 20.75 [mm]

Budc 2: Chon Kich thwéc truc then

Then hoa rang chit nhat

ird  calculation of shaped couplings of shafts with hubs

Calculation: A=0K; B=0K; C=0K: D=0K
~
3.0 _[] Ki€m tra bén cia bé Ep ghé
B+ Then ban nguyét
4.0 [] Thidt k& k& thing s& I3p ghép, vit lidu then, kich thudc
[ Ki€ém tra bén cua bi lip ghé
c | + Truc then
6.0 Thdng s6 lap ghép, thiét k& kich thudc
6.1 Théng sé bé kp ghép
6.2 Loai truc then D ... 150 14 - Light series =
6.3 HE sG tai trong K 0.75 —
~
6.4 HE sd lam viéc ting ks 200 |
<
6.5 Thiét k& kich thudc bd Iip ghép T T T T B
~
6.6 Budng kinh truc then 26 ~ 120 [mm]
~
6.7 Budng kinh truc nhé nhat o 18.4 [mm] i
& |
6.8 Tructhen 50 - Bx46x50 Y. L
P N 26 - %2328
6.9 Budng kinh ngoai D 30 - Bx26x30 [mm] b
6.10 Burdng kinh trong d |32 - 6x28x32 [mm] 5
6.11 S6ring B KL A
6.12 BB réng then b |45 - Bxd2xds [mm] e o < &
AT 50 - Bx46x50 d d
6.13 Canh vét (bdn kinh) s | 58 - Bxs2x58 [mm] M) D
Y Chisu dai lam vie 5 _ |62 - Busens2 «
6.14‘ Chigu dai lam viéc nhé nhat | e 68 - BxEINER [mm] N \
6.15 Chon chigu dai truc then L | 78 - 10x72x78 [mm]
~ = e - 38 - 10x82x88
7.0 [] Kiém tra bén ciia bé lip ghép 98 - 10x92x38
M 4 » M| Calculation .~ Tables - Options - Daf 108 - 10x102x108 1 0 | I
a— 120 - 10x112x120 ==

Then hoa rang than khai ddy tron
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'& ? Calculation of shaped couplings of shafts with hubs

S
i Calculation: A=0K; B=0K; C=0K; D=0K
¥ —
8.4 HE s lam viéc tdng Ks 2.00 ‘
N . . ) J'p.q/)
8.5 Tu dong thiét ké b lap ghép 8
N
8.6 BO loc thidt k& truc then D3y dd nhém =] === PBa— 1 B e s R
8.7 K&t qua thiét k& phu thudc vao Buréng kinh ngodi ] db
o 2 13
8.8 [ Chigu dai ldn nhat cia 15 13 s [mm] ‘
8.0 Bt dau thigt ke Automatic design L
N
810D mP n D, Do L L s s
1] 40| 37| 093] 0.73] 051 0.55] 181] 188 |¥
gq1| L #80] 37| 0.79] 0.73] 051] 0.56] L8| 189 [«
5| 2| 400 31| 080 073 0.50] 055 178 151
8.12 3 320] 25| 0.81] 0.72] 0.49]| 0.50 174] 173 —‘ [mm]
| 4] 480| 38| 0.81] 0.75] 048] 0.50] L87| 177 L
813 | 5| 40.0] 32| 083 0.75] 047] 0.50] 197] 181 | [
g14 | 51 40| 3:| 083] 077] 04| 050 214] 187 | | [mm]
7 320| 25| 0.84| 075 045 0.50 197 187 |
815 | g | 40.0| 33| 0.85] 0.78] 0.44] 0.50] 218| 1.82 | | [mm]
9.| 40| 40| 0.85| 079 0.43| 0.50] 232 1.96
816 | 10| 240| 20| 0.88| 075 0.43] 0.50] 197] L9 | | [mm]
817 | 11| 320 27| 0.88] 0.78] 0.42] 0.56] 2.23] 226 [mm]
12.] 40.0] 34| 0.88| 080| 0.42] 0.56] 239| 230 [
8.18 | 13| 4s.0| 41| 088 0.81] 0.41] 0.56] 251] 232 || [mm]
a0 | 141 480] 42| 0901 0.83] 0.39] 0.56] 270| 2.43 [mm]
15.] 20.0] 17| 0.90] 0.75] 0.42] 0.55] 197 230 T+
8.20 BUdc vong / dang khe ng [ 1.57 I 0.05 [mm]
<
8.21 Chigu dai lam viéc nho nhat I 11.1 [mm]
. i
8.22 Chon chigu dai truc then L 14.290 |45 ™ | [mm] O
J'e . s 2 * R A
Budc 4: Tinh toan kiém nghiém
7
A A A
+ Nhap thong so:
S
1.0 Nhap thiing sd chid yéu
v v
.1 Badn vi tinh todn Bonwih& ST, mm, ky ¥ | 1,16 Vat iéu truc ( d6 bén kéo nhé nhat) [ 6 aing]
3 —
.2 Cfng sudt P 11.19 [kw] 1.17 |B..Carbonsteel (500) [HB 220-270] [ sl
~
.3 Thc dd truc n 1500.0 [/min] 1.18 Gidi han bén kéo SUmin 500 [MPa]
~ -
4 Moment xodn T 71.24 [Mm] 1.19 Ap sudt gidi han pa 130 [MPa]
.5 Diu kién tai trong, thing sé lam viéc 1.20 Gidi han b&n cit Ta 200 [MPa]
~ kY
1.6 Bdng cd £ibng bd |™ 121 Vit ligu dng I6t ( Gidi han b&n nho nhat) [ B aingl
~
1.7 Biéu kién tai trong Lién tuc = 1.22 | G..Castiron with spherical graphite (400) >
1.8‘ Béc diém hoat déng MGt chigu =] 1.23 Gidi han bén kéo Stknn 400 [MPa]
] -
1.9 S6 [@n mé@ may trong 1000 100 = 1.24 Ap sudt gidi han Pa 135 [MPa]
~
1.10 Thdi gian lam viéc yéu cau 6000 [h] 1.25 Gidi han bén cat A 140 [MPa]
1.11 Ki€u lap ghép, thiét ké sd bé duiing kinh truc 1.26 Hé s& hoat déng
- = - - - il PP . PNraT 1 -
1.12 Kiéu I5p ghép Ghép chit = 1.27 HE sd thiét k& bd lap ghép K4 1.0
= ~
1.13 Budng kinh trong cla truc rdng dy 0.000 [mm] 1.28 HE sd ing dung Ka 1.0
~ ~
1.14 B§ an toan = 1.70 1.29 HEé si mai Ks 0.5
115 Burdng kinh truc nhé nhat T 18.4 [mm] 1.30 HE s6 mai mén Koo 0.8

+ Két qua tinh todn:

Then hoa rang chir nhat
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c + Truc then ring thing
6.0 L] Thong s5 kip ghép, thidt k& kich thudc
7.0 [7] Kiém tra bén cia bd lap ghép

?.1‘ Kiém tra truc chiu xodn ?.5‘ Check of deformation of grooving sides
7.2 Gidi han bén cét T 200 [MPa] 7.6 Ap sudt gidi han pa 130 [MPa]
7.3 Ung sudt so sénh T 7.5 [MPa] 7.7 Ap sudt so sénh p 68.7 [MPa]
7.4 Bd an toan 26.83 7.8 Bd an toan 1.89

Then hoa rang than khai

D + Truc then rang tron

8.0 [ Thong s6 kp ghép, thist k& kich thudc
9.0 Kiém tra bén cia bd lip ghép

0.1 Ki€m tra truc chiu xodn 9.5 Check of deformation of grooving sides

9.2 Gidi han bén cét Ta 200 [MPa] 9.6 Ap sudt gidi han pa 130 [MPa]
9.3 Ung sudt so sénh T 81.2 [MPa] 9.7 Ap sudt so sénh p 59.0 [MPa]
9.4 Bg an toan 2.46 9.8 B4 an toan 2.20

Trong phan mém MITCalC 1.5 con c6 phan so sdnh cdc loai then c6 thé st dung, tir d6
nguoi thiét ké s& lya chon ra loai tdi wu nhat:

A
10.0 Bang so sanh

10.1 Then bdng 10.6 Then ban nguyét
10.2 | 10 x 8 IS0 R773 | 10.7 | 1217 (3/8x21/8) ANSIB17.2 A
10.3 Budng kinh truc d 34.920 [mm] 10.8 Bwdng kinh truc d 26.990 [mm]
10.4 Chigu dai then L 45 [mm] 10.9 Chigu dai then L 43.76 [mm]
10.5 B4 an toan 1.94 10.10 B4 an toan 1.71
10.11 Truc then ring thing 10.17 Truc then rang tron
10,12 | 8x46x50 IS0 14 - Light series | 10.18 | 0.5x43 * ISO 4156 - 30°, Flat root, Side fit
10.13 Bwdng kinh ngoai D 50 [mm] 10.19 Bwdng kinh ngoai Dy 22 [mm]
10.14 Budng kinh trong d 46 [mm] 10.20 Budng kinh trong Dre 20.75 [mm]
10.15 Chiéu dai truc then L 12 [mm] 10.21 Chiu dai truc then L 14.29 [mm]
10.16 3§ an toan 1.89 10.22 B4 an toan 2.20

8. KET LUAN

Trong phan nay da gidi thiéu céc quy trinh tinh todn cdc chi tiét hé thong truyén dong va tinh
toan lua chon trén phén mém MITCalc 1.5 da duoc Viét hoa. Phan mém Viét héa nay cang hoan
thién dé phyc vu viéc tmg dung trong tinh todn thiét ké c4c chi tiét may.

HE THONG HOA CAC CHI TIET MAY VA CUM CHI TIET MAY TIEU CHUAN



