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woc ta dang budc vao thoi ky cong nghiép héa, hién
dai héa nham dua Viét Nam tré thanh nucdc cong
nghiép van minh, hién dai.

Trong sut nghiép cdch mang to lon dé, céng tdc dao tao
nhdn lwc luén giit vai tro quan trong. Bdo cdo Chinh tri ciia
Ban Chdp hanh Trung wong Pdng Cong sdn Viét Nam tai
Dai héi Ddng todn qudc ldn thir IX dd@ chi ré: “Phét trién
gido duc va dao tao 1a mét trong nhitng dong lyc quan trong
thic day su nghiép céng nghiép héa, hién dai héa, 1a diéu
kién dé phat trién nguén luc con ngudi - yéu 18 co ban dé
phat tri€n x& hi, tang trudng kinh t€ nhanh va bén vitng”.

Qudan triét chii triong, Nghi quyét ciia Pdng va Nha niuée
va nhdn thitc diing ddn vé tdm quan trong cia chicong trinh,
gido trinh doi vai viéc ndng cao chdt lupng ddo tao, theo dé
nghi ciia S¢ Gido duc va Dao tao Ha Noi, ngay 23/9/2003,
Uy ban nhan dan thanh phd Ha Noi dd ra Quyét dinh s6
5620/0D-UB cho phép So Gido duc va Pao tao thie hién dé
an bién sogn chiong trinh, gido trinh trong cdc truong Trung
hoc chuyén nghiép (THCN) Ha Néi. Quyét dinh nay thé hién
sy quan tdm sau sdc cita Thanh iy, UBND thanh phé trong
viéc ndng cao chdtr lwgng ddo tao va phdt trién nguon nhdn
fue Thit do.

Trén co so chiong trinh khung cda B¢ Gido duc va Pao
tac ban hanh va nhitng kinh nghiém rit ra v thuc 13 dao tao,
S0 Gido duc va Pdo tao da chi dao cdc truong THCN 16 chite
bién soan chuong trinh, gido trinh mor cdach khoa hoc, hé



théng va cdp nhdr nhiing kién thice thyc tién phit hop véi doi
tugng hoc sinh THCN Ha Noi.

Bo gido winh nay la tai liéu gidng day va hoc idp trong
cde triomg THCN ¢ Ha Noi, dong thoi la tai lidu tham khdo
hitu ich cho cdc rwong ¢6 dao tao cde nganh k¥ thudt - nghiép
vy va dong dao ban doc quan tam dén vin dé huomg nghiép,
day nghé.

Viéc 10 chirc bién soan b chuong trinh, gido trinh nay
la mot trong nhiéu hoat déng thiét thuc cida nganh gido duc
va dao tao Thit do dé ky niém “SO nam gidi phéng Thit do”,
“50 ndm thanh ldp nganh"” va hudng 16i ky niém 1000 ndm
Thang Long - Ha Noi ™.

8¢ Gido duc va Pdo tao Ha Noi chan thanh cdm on Thanh
iy, UBND, cdc sd, ban, nganh cia Thanh phd, Vu Gido duc
chuyén nghiép B¢ Gido duc va Pao tao, cde nha khoa hoc, cdc
chuyén gia dau nganh, cdc gidng vién, cdc nha qudn 1y, cdc
nha doanh nghiép da tao diéu kién giup da, déng gop v kién,
tham gia Hoi dong phdn bién, Hoi dong tham dinh va Hoi
dong nghiém thit cac chuong trinh, gido trinh.

Day la ldn ddu tién S0 Gido duc va Pao tao Ha Néi td
chitc bién soan chuong trinh, gido trinh. D dd hét sitc o6
gang nhung chdc chdn khong tranh khéi thiéu sét, bdt cap.
Chuing t6i mong nhdn diwcge nhitng y kién déng g2ép ciia ban
doc dé nimng budc hoan thién bo gido trinh trong cdc ldn 1di
bdn sau.

GIAM DOC SO GIAO DUC VA PAO TAO



Loi noi dau

D5 an Thiét ké" mdy ndm trong s6 gido trinh viét theo chu truong cua S0
Gido duc va Dao tao Ha Noi nham xdy dung mot bo gido trinh thong
nhdr ding cho nganh trung hoc chuyén nghiép déng trén dia ban thanh pho.

Co sd dé bién soun gido trinh la chitong trinh khung dao tao k¥ thudt vién
hé trung hoc chuyén nghiép nganh khai thde va sita chita cdc thiét bi co khi dd
duoc Bo Gido duc va Pao tao théng qua nam 2002.

D6 dn thiét ké may trén thice 16 khong phai la mt gido trinh déc Idp ma la
phdan huong dan thuc hanh phuc vu cho hoc sinh lam dé dn mon hoc Co so
thiét ké' mdy. Chinh vi vdy sdch khéng di vao chi tiét, bdan chdr ctia cde két cdu
va chi tiét may ma chi chit trong hidng dan hoc sinh cach tinh todn cing nhu
phitong phdp tra citu $6 liéu phuc vu cho cdc bai tdp cu thé. Tuy nhién sdch
ciing cung cdp mot sé cdc te liéu gitip cho hoc sinh ¢6 thé sit dung dé tra ciiu
doc lap néu nhie sau nay gdp phdi cdc bai todn tuong tie. Sdch dicge xdy dung
trén co sd ké'thiva nhitng nét dung dang ditoc gidng day tai cdc truomg, két hop
vai dinh hucng méi cho cde kY thudt vién trong thoi ky cong nghiép hod va hién
dai hod ddt nuce. Gido trinh ciing dugc xdy dung theo hiedng lién thong voi cdc
chitong trinh déo tao Cao ddng, Pai hoc k§ thudt va Sw pham k§ thudt hién
hanh nhdam tao diéu kién va co sd dé nguoi hoe 1ép tuc hoc 1dp ndng cao sau
nay. Dé cuong cia gido trinh da digce su tham gia déng gép v kién cua cdc
chuvén gia dung gidng dav trong cde truong dai hoe, cao ddng va cdc truomg
trung hoc chuyén nghiép ciing nhie cua cdce doanh nghiép tai hoi nghi thong qua
chitong trinh khung cho nganh dao tqo.

Gido trinh dutgc bién soan cho nganh khai thdc va sua chita cdc thiét bi co
khi chit véu Ia chuyén nganh gia cong cdt got kim logi va sita chita mdy céng
cu. VOi cde nganh hode cde chuyén nganh khdc khi sit dung can ¢6 sw diéu cho
chinh phit hop véi yéu cau ctia nganh hoc.

Gido trinh do cdc gido vién dd gidng dav nhiéu ndm trong cdc truong dai
hoc va trung hoc chuyén nghiép bién soan. Qud trinh bién soan gido trinh dd



nhdn dge sy dong gép y kién cia tdp thé gido vién truong Trung hoc Cong
nghiép Ha Néi, ddc hiét la Ban Ly thuyét Co sd.

Tuy cdc tdc gid dd c6 nhiéu c6 gdng song lin ddu xudt bdn gido trinh
khong thé tranh khdi nhitng khiém khuyét nhdt dinh. Cdc tac gid hy vong nhdn
duge sy dong gdp ¥ kién ciia cdc truong ciing nhit ciia ban doc dé ¢6 thé hoan
thién gido trinh hon nita. Moi déng gép xin giti vé Nha Xudt bdn Ha Noi, Sa
Gido duc va Dao tao Ha Néi hode bun Ly thuyét Co so truong Trung hoc Céng
nghiép Ha Noi.

Xin chdn thanh cam on

CAC TAC GIA



NOI DUNG VA YEU CAU CUA PO AN

Noi dung

Thiét k& mot bo truyén dong bang tai hai c¢4p theo so d6 dong hoc di cho
cling véi céc chi s6 k§ thuat nhu: cong sudt truyén, téc do bang tai hay s6 vong
quay cua truc bi din. Hai cap truyén dong bao gém: mot bd truyén dong dai
hodc xich, mot hop gidm t6c mot cdp c6 thé 1a cdp bdnh ring tru, cip banh rang
con ring thiang hay bo truyén truc vit banh vit.

Khoi lugng cong viéc can thire hién

s Chon dong co, phan phéi ty s6 truyén cho méi cap.

e Tinh toan mot bo truyén dong xich, dai det hoac dai thang.

¢ Tinh todn bo truyén dong banh ring.

e Tinh truc din.

e Chon va tinh kiém tra then.

e Tinh todn mét ciip 6 tan trén truc dén,

e Tinh vo hop va chon cdc chi tiét tiéu chudn.

San pham can ¢6

Mot ban thuyét minh dé 4n the hién ddy di céc khoi lugng cong vige trén
khoang 25 dén 30 trang A4 viét tay hoic ddnh mdy mot mat.

Mot ban vé& lap hop giam t6c mot cap theo ding kich thude da tinh todn va
chon trong thuyét minh véi ddy du cdc yéu céu cha mot ban vé& lip theo tiéu
chuan Viét Nam rén gidy v& kho Ao.

Yéu ciu cua dé an

Thuyvér minh:

Ty s6 truyén phan bs hop 1y, cdc sd licu tra citu chinh xdc, k&t qua tinh
todn nam trong pham vi sai s6 cho phép.

Ciéc hinh v& va biéu d6 thé hién ding, khong cé cdc sai sot co ban.



Ban vé:

Cdc kich thude co ban phai pht hop véi két qua tinh todn va lua chon trong
thuyét minh nhu: khoang cdch giita hai truc banh rang; dudng kinh cdc banh
rang; dudng kinh tryc va 6; khoadng cich gifta hai tam 6.

Céc két cdu phai dam bao hoat dong va thdo 1ap duge.

Tuwong quan giira ba hinh chiéu trén ban v& hop 1y, chinh x4c.

Trinh bay diing ticu chudn Viét Nam cho mot ban vé 1ip.



Truong ........ CONG HOA XA HOI CHU NGHIAVIET NAM
Khoa Poc lap - Ty do - Hanh phiic

Ha Noi, Ngay....... Thang....... Ndm 200..

PO AN MON HOC CHI TIET MAY

Ho vatén hoc sinh: ...

LOP: o Nganh: Cokhi....coovvveeeo
Ho va tén gido vién hudng dan: ...,

L PE BAIL:
Thi¢t k&€ hé din dong bang tai
(so d6 bén) véi céc dit ligu sau:

e Cong sudt yéu ciu: N, =

» Vin t6c yéu cau: ny, =

¢ G6c nghiéng cua dai so v4i phuong

nam ngang: y =

e Diic tinh tai trong: ..ol L/
¢ BO truyén quay ... chiéu

e Sai s0 tinh toan cho phépr...............

¢ Thoigian lam viéc: T=........... gio

II. NHIEM VU HOC SINH:

A. Thuyét minh: (25 - 30 trang)

Chon déng co, xac dinh ty s6 truyén déng cho hé.
Tinh todn bo truyén dong dai thang/det.

Tinh todn 1 cap bdnh ring theo chi dinh.

Tinh chinh xdc truc dén, tinh so bo truc bi dan.
Chon & bi va tinh 1 cép 6 trén truc dén.

Tinh (chon) vd hop va chon céc chi tiét phu coa bo truyén.



B. Ban vé&: Khé Ao

V& mot ban v& 1ap hoan chinh clia hop gidm téc vira tinh duoc.

IL TIEN PO THUC HIEN:
Ngay giao dd dn: ..o
Ngay hoan thanh: .......................

Dy kién ngay bdo vé:

Giam hiéu Khoa Gido vién ra dé

10



Truong ........ CONG HOA XA HOI CHU NGHIAVIET NAM
Khoa Poc lap - Tu do - Hanh phuc

'Ha N¢i, Ngay....... Thang....... Nam 200..

PO AN MON HOC CHI TIET MAY

Ho va tén hoc sinh: ...,

LOP: i, Nganh: Cokhi.........c
Ho va tén gido vién huéng dan: ...,

1. D¢ bai:

Thiét ké hé dan dong bang tai

(so d6 bén) vai cac dir liéu sau: e i 1

¢ Cong sudt yéu cdu: N, = T T—

e Vant6c yéu cau: n,, =

e Godc nghiéng cia dai so vdi phuong

nidm ngang: v = 2/ o i \%

e Dic tinh tai trong: ..o, 0 L

. s I n,
s BO truyén quay ................. chiéu ! '
s Sai 56 tinh todn cho phép:............. i
o Thoigian lam viéc: T= ... giy

I1. Nhiém vu hoc sinh:

C. Thuyét minh: (25 - 30 trang)

Chon dong co, xdc dinh ty s6 truyén dong cho hé.
Tinh todn bd truyén dong dai thang/det.

Tinh todn 1 cap banh riang theo chi dinh.

Tinh chinh xdc truc dan, tinh so bo truc bi dan.

Chon & bi va tinh 1 cip 6 trén truc dén.

Tinh (chon) vo hop va chon cde chi tiét phu cta bd truyén.

D. Ban vé: Kho Ao

V& mot ban vE lap hoan chinh clia hop gidm td¢ vira tinh dugc.

11
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III. Tién do thue hién:
Ngay giao do an: ...,
Ngay hoan thanh: ...

Du ki€n ngay bao v&: ....coeveeeioennn.

Giam hiéu Khoa

Gido vién ra dé



Trudmg ........ CONG HOA XA HOI CHU NGHIAVIET NAM
Khoa Doc lap - Tu do - Hanh phic

. Ha N¢i, Ngay....... Thdng....... Ndam 200..
PO AN MON HOC CHI TIET MAY
Ho va tén hoc sinh: ...
Ho va tén gido vién hudng dan: ..........oovvviviceiinieennenn.

L. Dé bai:
Thiét k&€ hé dan dong bang tai

(so d6 bén) v6i céc dir liéu sau:

* Cong suit yéu cau: N, =

e Vantoc yéu ciu: n, =

e Goc nghiéng cua dai so v6i phuong

nam ngang: y =

e Dac tinh tai trong: ..o,
e Bo6 truyén quay ................ chiéu

e Sai s0 tinh todn cho phép:..............
e Thoi gian lam viée: T= ............ gy

IL. Nhiém vu hoc sinh:

E. Thuyét minh; (25 - 30 trang)

Chon déng co, xdc dinh ty s6 truyén dong cho hé.
Tinh todn bd truyén dong dai thang/det.

Tinh todn 1 cap banh rang theo chi dinh.

Tinh chinh xdc truc dan, tinh so bd truc bi dan.
Chon 6 bi va tinh | cap & trén truc din.

Tinh (chon) vo hop va chon cdc chi tiét phu clia bo truyén.
F. Ban vé: Kho A0

V& mot ban vé lap hoan chinh cta hop giam t6c vira tinh duge.

13



14

HI. Tién do6 thuc hién:

Ngay giaodo an: oooeeoein,

Ngay hoan thanh: ...

Du kién ngay bao vé: ...
Giam hiéu Khoa

Gido vién ra deé



Chuong 1

CHON PONG CO, XAC PINH TY SO TRUYEN

I. CAC THONG SO CAN THIET PE CHON PONG CO DIEN,

»

Cong suit yéu ciu,
S6 vong quay cén thiét.
Cac yéu cau k¥ thuat khédc cha bo truyén.

Cong sudt

Cong sudt clia dong co duge xéc dinh theo cong thite

N'l'(‘
N, = ~—(KW)
n

trong d6 7 14 hiéu suat chung ctia b6 truyén

N, 1a cong suat cin thiét trén truc dong co.

N, [a cong sudt yéu cau.

mit khic:

';7-_—7?1 X7y X1y X7 o

véi 1, 1, N3, ... 12 hidu sudt clia cdc bo truyén rigng 18 va céc cap 6.
Gia tri v; ¢6 thé duoc chon theo bang 1.1

Bdng 1.1. Cong sudt ciia mét s6° bo truyén

Hiéu suat
Tén goi
Pugc che kin Dé hé
B truyén bdnh rang tru 0,96 - 0,98 0,93 - 0,95
B truyén banh rang cén 0,95 - 0,97 0,92 - 0,94

15



Bo truyén banh vit-truc vit
tu ham 0,30 - 0,40 0,0-0,30
khong tyhdam vz = 1 0,70 - 0,75
z=2 “ 0,75 - 0,82
z=4 0,87 - 0,90
Bo truyén xich 0,95 -0,97 0,90 - 0,93
Bo truyén banh ma sit 0,90 - 0,96 0,70 - 0,88
Bo truyén dai 0,96 - 0,97
Mot cap 6 lan 0,99 - 0,995
Mot cap 6 truot 0,98 - 0,99
Chi thich: tri s0 banh ring cho trong bang (ing véi cap chinh xac 8 va 9. Vai
cac cap chinh xac cdp 6 va 7 tri s6 trén ting lén khoang 20% - 30%

Pé bo truyén c6 thé 1am viéc duogc cong sudt dong co phai thoda man Ny, > N,

Day 1a yéu cau quan trong nhat bat budc phai dap ing.

S&'vong quay cua dong co _

Thong thudng dong co dién, dac biét 1a dong co dién 3 pha chi ¢6 mot vai so
vong quay xé4c dinh. D€ két cau duoc gon nhe, hiéu sudt cao, gid thanh ha ngudi
ta thudng cé xu huéng chon dong co cb s6 vong quay cang cao cang tdt. Tuy
nhién méi bo truyén chi nén dung cho mot khoang ty s6 truyén kinh t& nhat
(tham khéo bang 1.2). Ty s6 truyén ciia toan hé théng duge tinh theo cong thic.

U, = U Uyl e

Trong dé u, 12 ty s6 (ruyén cha toan hé théng

Uy, Uy, Us.... 13 ty s6 truyén cla mdi bo truyén trong hé thong.

v&i hé théng bang tai trong dé 4n ta c6 thé thay

u, = uy +u,,

vGi uy 13ty s6 truyén cha bo truyén dai

u,, & ty s6 truyén ciia bo truyén banh rang. Cin cif vio bang 1.2 ¢6 thé
thdy dong co phai chon c6 s8 vdng quay sao cho ty sd truyén u, nam trong
khoang 7 - 12 ma ty sd truyén ctia hé thdng xac dinh nh& cong thitc

16



u, =24 (v/ ph)

Ve

IL. PHAN PHOI TY SO TRUYEN

Sau khi ¢6 ty so truyén u, cdn phai phan phdi ty s& truyén d6 cho timg bo
truyén theo gid tri nén diing trong bang 1.2. Thong thudng ta chon trirde ty s6
truyén clha mot bo truyén nao d6 (thudng la bo truyén banh rang) r6i sau dé

tinh ty s6 truyén ctia bo truyén cdn lai theo cong thic:

u, =(v/ ph)

uhr

Chui y: khi chon ty s6 truyen clia bo truyén bénh ring theo bang 1.2 khong
nén chon cic ty s6 truyén qud chdn 1, 2, 3 v.v vi v6i ty s6 truyén nay tin s6 lap
lai cdc 181 trong b truyén (n€u c6) s& cao hon 1am bo truyén nhanh héng.

Bdng 1.2. Ty s6 truvén nén diing ciia cdc bo truyén

Loai truyén dong

Ty s6 truyén

Truyén dong banh ring tru

Dé hé 4-6

Hop giam t6c | cap 3-5

Hop giam tac 2 cdp 8 - 40
Truyén dong banh riang con

Dé ho 2-3

Hop gitam téc 1 cap 2-4

Hop giam téc con - tru 10 - 25
Truyén dong truc vit

Dé ho 15 - 60

Hop giam t6c | cap 10 - 40

Hop giam t6c 2 cép truc vit 300 - 800

2 GT-TEM-A
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Hop giam tdc 2 cap truc vit - banh rang 60 - 90
Truyén dong dai det

Thuong 2-4

C6 banh cang dai 4-6
Truyén dong dai thang 3-5
Truyén dong xich 2-5
Truyén dong banh ma sdt 2-4

IIL. CHON LOAI PONG CO
D¢ chon loai dong co ngudi ta can ot vao ché do tai trong clia hé thong va
cac yéu cdu k¥ thuat khic vé thoi gian lam viéc, d6 an toan citng nhu moi
trudmg. Vi d6 dn ta coi nhu ché do lam viéc cia dong co la 6n dinh thi dong
cd chi cdn dip ding hai yéu cau
Nge 2 N,
Ty € T
Trong d6 T, 1a mémen qud tai caa thiét bi khi lam viéc.
T 12 momen cuc dai cia dong co.
Thong thuong céc thong s6 N, n, T duge cho trude trong cdc bang tra vé
déng co.

Iv. Vi DU:

Bai todn: chon dong co va phan phéi ty s6 truyén cho hé théng bang tai
theo 5o do dong clia méu 3 biét: Cong sudt yéu cdu N, = 3, 25KW; tinh s6 vong
quay va momen xoan trén mai truc.

1. Chon dong co

D& chon dong co dién can tinh cong sudt can thist

Goi cong suat ra cdn thi€t trén bang tdi 1a N,

Cong suat can thiét cua dong co la

N
A,F“ :_li.(KW)
i

1 8 2.GT-TEM-B



V6in =n,, X ng X, XM’

Trong dé:

n: Hiéu sudt chung clia bo truyén:

Ny = 1 & hi¢u suit cha khép néi.

N, = 0,995 la hiéu sudt cha 1 cap 6 lan

M= 0,98 12 hiéu sudt ctia bo truyén banh ring.
Mg = 0,96 1a hiéu sudt bo truyén dai

7 =1x0.995% x 0,98 0.96 = 0.93

Thay tdt ca cac gid tri vao cong thite ta duoc:

= 325 _
N.= 093 = 35 kW),

¢ day ta chon ddng co ¢6 ky hiéu
4A2- 31-2 c6 cong sudt dinh muitc 1a N = 3,5 (kW)
s0 vong quay dinh mic 13 n =2800 (v/ph)
2. Phan phdi ty s4 truyén
Xdc dinh 11 s6 truyén chung u,:
Ty s6 truyén chung cha bo truyén la:
U, = Ng/ny,
u, = 2800/302=9,27.
Phdn phoi 1 s8 truyén ciia hé ddn dong cho cdc bo truyén:
u, =, X Uy
Trong dé:
.. ty 56 truyén cita bo truyén banh rang
ug ty s6 truyén bo truyén dai
Ta cé: u=u,.u,=9,27
Lay u,, =3,5. =>u, =266
3. Xac dinh ¢dng suat, mémen va sb vdng quay trén cac truc
Trén trucl:
N =N_=3,5(KW).
N, = ng.= 2800(v/ph).
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M, = 9,55.10°.3,5/2800 = 11937 ,5(Nmm).
Trén truc 11

N, = N;.1n,.1y= 3,5.0,96.0,995 = 3,34(KW).

n, = n,/u, = 2800/2,66 = 1053 (v/ph).

T
Na _g.55%10° % 234 _ 329207 (N.mm)
#, i053

M, = 9,55.10°,

Trén truc HI
N; =Ny x 1 x n, = 3,34 x 0,98 x 0,995 = 3,2(KW).
ny = n,fu, = 1053/3,5 = 300(v/ph).
N, 3.2

M,=6,55 x 10° =2 =9,55x 10°x ~== =101866,6 (N.mm).
' n, 300
Tir két qua tinh toan ta duge bang thong ké so liéu:
Thong s N <kW> n <v/p> M <Nmm>
Truc

1 3.5 2800 11937
1 3,34 1053 32920
111 3,2 300 101866,6
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Chu’dng 2

TRUYEN PONG DAI

I. CAC BUGC THIET KE TRUYEN PONG DAI

- Chon loai dai

- Xéc dinh cdc kich thude va théng s6 bo truyén.

- Xdc dinh cdc thong s6 clia dai theo chi tiéu vé kha nang kéo cua dai va vé
tudi tho.

- Xdc dinh luc cang dai va luc tdc dung lén truc.

IL. TRUYEN DONG DAI DET
1. Chon loai dai

Trong cOng nghiép sir dung céc loai dai det sau day: dai da, dai vai cao su,
dai vai bong, dai s¢i len va dai s¢i téng hop. Dai da cé do bén mon cao, chju va
dép t6t nhung khong ding duge & moi trudng ¢ axit hoac am wét, gia thanh lai
dat nén it dung. Pai vai cao su gdm nhiéu 16p véi ni long va cao su luu hod, duge
x€p timg l&p, cudn timg vong kin hodc cudn xoan d¢c. Nho céc dic tinh: bén, déo,
it bi dnh huong cla d6 dm va su thay ddi nhiét do, dai vai cao su duge ding kha
rong rai. Pai sgi bong nhe, mém, thich hgp véi banh dai dudng kinh nhd va véi
van téc 16n nhung kha nang tai va tudi tho thdp. Pai soi len nhd ¢é d6 dan héi tot
nén chiu duoc tai trong va dap, déng thdi ciing it bi anh hudng clia nhiét do, do
am, axit v.v... tuy nhién kha nang i lai thip hon céc loai dai khac.

Cdc loai dai det trén day dugc ché tao thanh nhitlng cuén dai, s6 16p, chiéu
rong b va chiéu day 8 cla daij doe tiéu chuin hod.

Gan day bat dau st dung cdc loai dai s¢i tdng hop. D6 1a cic loai dai bang
chat déo trén ¢t fa soi capron véi cac 16p phu 14 nhura poliamit trén vdi cao su
nitrin (SKN - 40) hodc nhura nairit. Dai s¢i t6ng hop cé gidi han bén cao (o, =

21



120 - 150 MPa) c6 thé lam viéc v6i van tdc v < 60 m/s, cong suat téi 3.000 kW.
Ngoai b va 3, dai s¢i téng hop dugc tiéu chudn hod vé chiéu dai dai (bang 2.5)
Chon loai dai nao la tuy thude vao diéu kién lam viéc cu thé (cong suit,
van toc, moi trudng lam viée ...). Hién nay dai vai cao su va dai sgi téng hop
duge ding nhiéu hon ca. \
Trén cac bang tir 2.1 dén 2.5 ghi cdc kich thudc cha dai det (theo tiéu
chudn Viét Nam TCVN).

Bdng 2 .1: Kich thudc cia dai vdi cao su

Ki hiéu dai
S5 Chiéu B-800 va B -820 BKNL-65 va BKNL-65-2
16p 2'0“8)‘5'3‘ b Chiéu day dai 5, mm
mm
N A 1A Khong co , , Khong cé
Cdé lap 1ot Iop It Co lop lot 16p 16t
3 20...112 4,5 3,75 3,0 3,0
4 20...250 6,0 5,00 4,8 4,0
5 20...250 7.5 6,25 6,0 5,0
6 80...250 9,0 7,50 7.2 6,0
Chii thich: Chiéu rong tiéu chufin cia dai nhy sau:
20;,25;(30);32;40;50:(60);63;(70);71;(75);80;(86);90;100;112:(115);(120);1
25;140;
(150%(160);(175);180;200;224;(225);250. (Kich trudc trong dau ngodc nén
it dung)
|

Bdng 2.2: Cde thong s6 cua dai soi béng

s N . P Chiéu dély

Chiéu rong dai b, mm So lop dai 5, mm
30,40,50,60,75,90,100 4 4.5
30,40,50,60,75,100,115,125,150,175 6 6,5
50,75,110,115,125,150,175,200,225,250 8 8,5
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Bdng 2.3: Cdc théng s6 cua dai du

. Chiéu day dai 8, mm
Chiéu rong dai b, mm

Loai don Loai kép
10, 16, 20, 25 30.35 -
32,40, 50 35.4 -
63,71 4..4,5 -
80,90, 100, 112 4,5..5,0 7,5..8,0
125, 140 5,0..6,0 9,0..9,5
160, 180, 200, 224, 250, 280, 5,5..6,0 9,5..10,0
355, 400, 450, 500, 560

Bdng 2.4.: Cdc théng s6 cua dai soi len

Chiéu rong dai b, mm So 16p Chiéu day 8, mm
50, 60, 75, 90 3 6
100, 115, 125, 150, 175 4 9
200, 225, 250, 300, 400, 500 5 11

Bdng 2.5: Cdc théng sé ciia dai soi t6ng hop

Chiéu dai trong

Chién | Chiéu

Loai vat lié . ia
oai v‘a't iéu day 5, | rongb, Sai léch
dai om mm Danh nghia , mm gi6i han,
mim
Soi capron 250,260,280,300,320,340:
L 10 +20
phi bing s 35,380,400,420,450,480; 0
mang polimit | -0 500,530,560,600,630,670; 120
trén voi cao T 55 710,750,800,850,900,950 ;20
su nitrin 50 | 1000,1060,1120,1180,1250, |
SKN-40 1320,1400 o
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Soi capron
trén cot vai
| chéo hai sgi
ngang, phi
bang nhua
nairit

1,0...

1,2

40
50, 60

80,100

1500,1600,1700,1800,1900,
2000
2120,2240,2360,2500,2650,
2800,3000,3150,3350
3550,3750,4000

+45

145

+45

2. Xac dinh cac théng s& cua bd truyén

2.1. Puimg kinh banh dai nho duoc xdc dinh theo cong thite thuc nghiém sau
dy=(52...64). 4T,

Trong d6 T, - momen xoan trén truc banh dai nhé N.mn.
Pudng kinh sau khi tinh dugce nén chon theo tiéu chudn thudc diy sau:

50, 55, 63, 71, 80, 90, 100, 112, 125, 140, 160, 200, 224, 250, 280, 315 ...
va phai Ién hon d,,, ghi trong bang 2.6.

Duong kinh banh dai lon

d;, = d,u/(1-2)

Trong dé u - ti $6 truyén;

€ =0,01 - 0,02 - hé s6 truot

d, cling nén chon theo gid tri tiéu chudn. Tir d, va d, tiéu chuin

cdn tinh lai ti $6 truyén thue t€ chia bo truyén va s6 vong quay thuc t& clia banh
dai l6n. Sai léch ty s§ truyén khong dugc vuot qué pham vi cho phép so véi ty
s6 truyén da cho (khoang 3 ~ 4%).

2.2. Khoang cach truc duge xac dinh theo cong thitc
az(1,5..2).d, +dy)

trong dé hé s6 1,5 ding cho bo truyén quay nhanh, hé s¢ 2 ding cho bo
truyén vin td¢ trung binh.

2.3. Chieu dai dai duogc xac dinh

Tir khodng cich truc a da chon
l=2a+n(d, +d,)/2 + (d, - d)*/4a

hodc tir chiéu dai nho nhat do yéu cdu vé tudi tho

lmin 2 Vll

trong d6 1 - 56 ldn udn cia dai trong 1 giay,
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1<1,,=3+5

v = 1d,n,/60 000 - van toc dai m/s

Néu chiéu dai dai khong thoa man diéu kién trén cédn tang | 1én. Déi voéi
dai cao su (dai da, vai bong) sau khi tinh xong, can tang 1 thém khodng 100 +
400 mm tuy theo cdch ndi dai. Véi dai soi téng hop tri s& clia 1 phéi phi hop
vl cdc gid tri tiu chudn ghi trong bang 2.4.

Tir gia tri | di chon nay, xdc dinh lai khoang cach truc

a=(h+ VA -8A")/4
trong d6 A =1 - n(d +d,)/2; A =(d,- d,}/2;
Gée 6m o, = 180" - (d, - d,). 57%a
trong dé a, > 150° d6i v6i dai cao su va a > 120° d6i véi dai soi téng hop
3. Xac dinh tiét dién dai
Dign tich tiét dién dai det duoc xédc dinh tir chi tiéu vé kha nang kéo cha dai
A =b3 > F K, /[oe]
trong d6 b va & - chiéu rong va chiéu day dai, mm;
F, - luc vong, N;
K, - hé s6 tai trong dong (bang 2.7);
|or| - tng sudt c6 ich cho phép MPa.
Liuc vong dugc xdc dinh tir cong suat P, kW va van toc v, m/s
F, = 1000 P /v
Chiéu dai dai & dugc chon theo ti s6 8/d, sao cho ti s§ nay khéng vuat qud
mét tri s6 cho phép nhim han ché dng suat uén sinh ra trong dai va ting tudi
tho cho dai: 8/d, < (8/d )., Tri s6 cha (8/d,),.x cho trong bang 2.8. Theo tri s6
nén ding nay va duong kinh d,, tinh § va 1ay § theo tiéu chuan (xem bang 2.1

Bing 2.6. Tri 6 nho nhdt cua dudng kinh bdnh dai det

Pai vai cao su
B-800, B-820 BKNL-65, BKNL-65-2
So d..., (nén dung/cho phép) d.;, (nén diung/cho phép)
16p Khéng c6 16 Khong ¢6 16
C6 16p 16t ‘Onlgéfo P coleplet 0“;56:'0 P




3 1807140 140/112 140/112 125/90
4 224/180 200/140 180/140 160/112
5 315/224 2507180 224/180 200/140
6 355/315 315/224 280/200 224/180
Pai sqi téng hop
Chiéu
day | 04 | 05| 06 | 07 | 08 | 09 | 1.0 | 1.1 | 12
S,mm_
: ?nm 28| 36 | 45 | 56 | 63 | 71 | 8 | 90 | 100

Bing 2.7: Hé s6 K,

Hé 56 K, khi dan

. dong bang dong co
DPic tinh tai trong Loai may nhém
I 11
. - . iy phat dién, t, miay | 1,0 1,1
Tai trong tinh, tai trong N!ay ? a ) e qua. may
) . .. | nén va mdy bom li tam,
mo may 120% tai| y. . .. ,
- bing tai mdy tién, mdy
trong danh nghia R
khoan, mdy mai
Tai trong dao dong | Mdy bom va mdy nén khi | 1,1 1,25
nhe, tii trong m& mdy | ki€u pitong ¢6 3 xilanh tré
dén 150% tai trong | lén, xich tai, mdy phay,
danh nghia mdy tién rovonve.
Thi¢t bi din dong quay 2 | 1,25 1,5
chi¢u, mdy bao, may xoc;
Tai trong dao dong | mdy bom va mdy nén khi
manh, tai trong mé& | mot hodc hai xylanh; vit
mdy dén 200% tii | van chuyén vd mdng co;
trong danh nghia mdy ép kiéu vit vi mdy é&p
l¢ch tdm ¢6 vo lang nang;
mdy kéo soi, mdy dét
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- Tat trong va dap va rét

khong 6n dinh, tai
trong mo may dén
300% tai trong danh
nghia

May ép ki€u vit va may ép
léch tdm cé v6 lang nhe;
mdy nghién d4, mady
nghién quang; mdy cét
1Am, mdy bia, may mai bi,

1,5..1,6

cin truc mdy, xic dat

Chi thich: 1. Dong co nhém 1 gom: dong co mdt chiéu, dong co xeay chiéu
mot pha, dong co khong déng bo kiéu 16ng séc, tuabin nude, tuabin hoi;
dong co nhom IT gém: dong co xoay chiéu déng bo, dong co xoay chiéu
khong déng bo ki€u day quan, dong co dot trong.

2. Tri s6 trong bang ting véi ché do 1am viéc 1 ca. Khi lam viéc 2 ca: 14y tri
s& trong bang tang thém 0,1; khi lam viéc 3 ca- tang thém 0,2

tng sudt cd ich cho phép |o¢], = k; - k,8/d, v6i k; va k, 1a cdc hé s6 cho
trong bang 2.9 phu thude vao dng sudt cang ban dau o,
[or], =k - k,8/d,
v6i k, vak; 1A cdc hé s6 cho trong bang 2.9 phu thudc vao (ng sudt cang
ban diu o,
|oe] x4c dinh theo cong thic:
[ael= [8¢],CoC.C,
trong do
[6¢], - tmg sudt cé ich cho phép xdc dinh bang thuc nghiém déi véi céc
loai dai, ting véi d, = d, (o = 180", bo truyén dit nim ngang, v = 10 m/s, tai
trong tinh. Tri s§ ca [op], duoc tinh theo cong thire:
loel. = ki - k,o/d,
véi k| va k, 1a cdc hé s3 cho trong bang 2.9 phu thudc vao (tng suat cing
ban dau o,

Bdnyg 2 8. Ty 3¢ cua chiéu day dai va duomg kinh bdnh dai nho

Ti $0 (8/d ) max
Loai dai det
Nén dung Cho phép
dai vai cao su 1/40 1/30
dai da 1/35 1/25
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dai sgi bong 1/30 1/25
dai soi len 1/30 1/25
dai sgi tong hop 1/50...1/70 1/100...1/150

Dé chon tng suat cang ban ddu cé thé dya vao huéng dan sau day: Déi véi
dai vai cao su, dai da, soi bong, soi len: o, = 1,6 MPa khi bo truyén dat thing
dimg hodc gan nhu thang ding, khoang céch true khong 16n va khong diéu
chinh dugc o, = 1,8 MPa - khi géc nghiéng cta dudng tam b truyén so vdi
phuong nam ngang t6i 60° va dinh ky diéu chinh khoang céch truc; o, = 2,0
MPa - déi véi cac bo truyén ur cing véi lye cang khong déi v o, = 2,4 MPa -

doi v8i cdc b truyén ty cang véi luc cang thay déi.

Déi vdi dai soi tong hop: o, =4 ... 5 MPa - khi (8/d,,,,) < 1/80 va dinh ky
diéu chinh khoang céch truc.

G, =75 MPa - khi (3/d,;,) > 1/80 va bo truyén tur ciing.

S, = 10 MPa - khi (6/d,;,) > 1/100 d&i v6i bo truyén tr cang vdi luc cang

nairit

thay déi.
Bing 2.9 Ung sudt cing ban ddu
. Ung suit cing ban daun c,, MPa
Loai dai
' 1,6 1,8 2,0 2,4
dai vai cao su k, 2,3 2,5 2,7 3,05
| k, 9,0 10,0 11,0 13,5
 dai da k| 265 | 29 | 315 | 36
'_ K, 26.5 30,0 33,0 40,0
dai soi bong Kk, 1,95 2,1 2,25 2,5
K, 13,5 15,0 17,0 20,0
dai soi tong hop ting sudt cing ban dau o, MPa
- 1 40 5.0 7.5 10,0
duoc phi bing nhua ki 5,75 7,0 9.6 11,6
poliamit S6 trén vdi cao
su nitrin SKN-40 ks 17e 220 330 440
dugc phu bang nhua k. 6.55 8.0 (14 14,3
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C,, - hé s6 ké dén anh hudng cha géc 6m o, trén bdnh dai nhd dén kha nang
kéo cha dai, tri 6 cia C,, cho trong bang 2.10 hoac tinh theo cong thic.
Co=1-0,003 (180 - o)
C, - hé s6 ké dén anh hudng clia luc li tam dén do bdm ciia dai trén banh
dai, tri $6 cua C, cho trong bang 2.11 hodc tinh theo cong thic
| C,=1-k (001 v*-1)
a day k, = 0,04 do1 véi dai vai cao su, dai da, dai s¢i bong, dai len;
k, = 0,01 d6i v6i dai soi tong hop.
C, - hé s6 ké dén anh huong cua vi tri bd truyén trong kKhong
gian va phuong phdp cang dal, tri s cho trong bang 2.12.

Bdng 2.10. Tri 6 ciiu hé s6' ké dén dnh hudng ciia géc 6m C,,

Géc 6m a,,’ 110 120 130 140 150 160 170 |80 ]

i Hé s6 C, 0,79 10,82 085 {088 10951 094 (097 |10 ‘
Bdng 2.11.Tri s6 cvia hé s6 ké dén dnh hudng cia van téc C,.
Van toc dai v, m/s
Loai dai \
5 10 | 15 ' 20 | 25 | 30 { 35 | 40 | 50 | 70

Vaicaosusot [ 1,03 1,0 |095]|0,88 |0,791068| - - - -

3 i+ i
tong hop 1,01 1,0 10,991097]095]0,92(0,89}0850,76 | 0,52
{(*) Ciing dung cho dai da, dai soi bong, dai sgi len

Bdng 4.12.Tri 56 ctia hé sd' ké dén dnh huong cia vi tri bo truyén C,

Goc nghiéng cia dudng tam bé truyén doi
L2 o e v6i phuong ndm ngang
Kiéu truyén dong NP NPT
Tuodéneo’ | 1000 Turs0
dén 80° dén 90°
T cang (cang dai tu déng) 1 1 1
Truyén dong thudng 1 0,9 0,8
Truyén dong chéo 0,9 0,8 0,7
| Truyén dong nira chéo 0,8 0,7 0,6 i
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Chiéu réng dai b dugc x4c dinh theo F,, 6 va o] vira tinh duge. Tri s6 cta
b phai lay theo tiéu chuén (bang 2.1 dén 2.5).

4. Xac dinh lyc cang ban diu va luc tac dung 1én truc
Véi o, da chon khi xdc dinh [o,], tinh duge luc ciing ban ddu
F . =o00b
Lurc tac dung 1én truc
F. =2F, sin (a,/2)

[l TRUYEN PONG PAI HINH THANG

Loal dai nay ¢6 tiet dién hinh thang, mat [am viéc 1a hai mat hai bén tiép
Xli¢ véi cac ranh hinh thang tiong tng trén banh dai, nhes d6 hé s6 ma sét giira
dai va banh dai hinh thang I6n hon so véi dai det, do d6 kha nang kéo ciing 16n
hon. Tuy nhién ciing do ma sit 16n hon nén hiéu sudt cha dai hinh thang thp
hon dai det.

1. Cheon loai dai va tiét dién dai

C6 3 1oai dai hinh thang: dai thang thuong, dai thang hep va dai thang rong
can cu theo ti s6 gilta chiéu rong tinh todn b, do theo 16p trung hoa va chiéu
cao h cha ti€l dién hinh thang: & dai thudng b,/h ~ 1,4, & dai thang hep b,/h =
1,05 - 1.1 va 6 dai thang rong b,/h = 2 - 4,5. Dai thang rong thuomg diing trong
cdc bién t6c dai. Dai thang hep nhd 16p soi ¢6 dé bén cao hon, tai trong phan
bo déu hon trén chiéu réng cha 16p chiu tai nén kha ning tai clia né 16n hon so
véi dai thang thudng, do d6 v6i cling mot cong sudt can truyén, chi phi vat liéu
lam dat va bdnh dai gidm xuéng (~ 2 ldn), dai thang hep c6 thé lam viec véi
van 16¢ cao hon v < 40 m/s, trong khi dai thang thudng thudmg duge sit dung
véi van t6c v < 30 m/s. Do vay bén canh dai thang thudng dugc sir dung phé
bién hién nay, dai thang hep dugc sir dung ngay cang nhiéu.

TCVN quy dinh 7 loai ti¢t dién dai thang thudmg theo thit tr trén dién tich
tict dién ting ddn: Z, O, A, B, C, D, E va 4 loai tiét dién dai thang hep; SPO,
SPA, SPB, SPC ciling theo thif tu ti¢t dién tang dan (bang 2.13). Tét ca cic loai
dai hinh thang déu dugc ch€ tao thanh vong lién, do dé ngoai kich thudc tict
dién ngang cua dai, chiéu dai dai cling duge iéu chudn hod. Véi dai ¢6 chidu
dal t6i 1600 mm, chiéu dai ticu chudn 12 chiéu dai dai do theo mit trong cha
dai, con lai la do theo chiéu dai 16p trung hoa. Géc chém clia dai o, = 40°.
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Nhu vay 4 loai ti€t dién dai thang hep tuong ing véi 7 loai tiét dién dai
thang thudng. Chon loai ndo lia wuy thude vao diéu kién 1am viéc va kich thuée
khuon khé mong muén ctia b truyén. Théng thudmg v6i van (6¢ v < 25 my/s
diing dai thang hep. Con chon tiét dién nao cla hai loai dai trén thi cé thé dua

theo céng sudt va van tée cdn truyén.

Bdng 2.13. Cdc thong s¢ ctia dai hinh thang

Ki Kich thudac Dién Puong Chidu dai ‘
Loai | hiéu tiét dién, mm tich tiét | kinh banh i6i han
dai dién A, |dainhéd,, glmn-]
b, b h Yo mm? mm ’
dai | Z 8510 6 | 2.1 |47 70-140 400-2500
hinh | 1 l13] 8 | 2881 100-200 | 560-4000
thang
AL A 14 1171 105 | 40 | 138 140-280 | 800-6300
thudng
B 19 | 22| 13,5 | 4.8 {230 200-400 | 1800-10600
C 27 1321 190 | 69 | 476 315-630 | 3150-15000
D 32 |38 ] 235 | 83 | 692 500-1000 | 4500-18000
E 42 150 30 | 11 | 1170 R00-1600 | 6300-18000
dai | SPZ | 85 | 10| 8 2 |56 63-180 630-3550
hinh 1spa vy 11 [ 13| 10 | 2.8 |95 90-250 800-4500
the
h‘;’;g SPB | 14 [ 17| 13 | 351158 140-200 | 1250-8000
TOUSPC | 19 |22 18 | 48 | 278 224-315 | 2000-8000

Tri s6 tiéu chuan ctia chiéu dai dai (mm) nhir sau:

400, (425),450,(475),500,(530), 560, (600), 630, (670), 710, (750}, 800,
{850, 900, (950), 1000, (1060), 1120, (1180), 1250, (1320}, 1400, (1500},

1600,(1700}, 1800, (1900), 2000, (2120), 2240, (2360), 2500, (2650}, 2800,

(3000), 3150, (3350), 3550, (3750), 4000, (4250), 4500, 5000, 5600, 6300,

7100, 8000, 9000, 10000, 11200, 12500, 14000.
Chi thich: Tri s trong ngodc it ding
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Dai thang thudng, tiét dién O dung khi cong sudt dén 2 kW, tiél dién E
dung khi cong sunat trén 200 kW. Con céc tiét dién khic cé thé tham khao dé
chon, phu thudc vio cong sual cin truyén va s6 vong quay clia banh dai nho.

Bang 2.14: Tiét dién dai theo khd ndng chiu tdi va vdn toc truyén

Cong suat Tiét dién dai nén dung khi van toc v (m/s)
truyén kW
<5 5..10 10 ... 15
05...1 Z,0 2.0 Z
1.2 2,0, A Z,0 2.0
2.4 O, A Z,0,A Z.,0
4..75 A,B O, A 0O, A
75 ... 15 B A B A, B

2. Xac dinh cac théng sé cua bd truyén

I. Buong kinh banh dai nho d, duge chon theo bang 2.13 theo tiét dién dai,
trong d6 ghi tri s6 nho nhal va tri s& nén ding. Chi khi ndo yéu cau kich thuée
phdi that gon mé&i dung tri s dudng kinh nhé nhat, tréi lai khi tang dudng kinh
s¢ tang dugc tudi tho cho dai. Thong thudmg duémg kinh banh dai nhd duge xdc
dinh theo cong thic:

d, =1,25.d,,;,

trong dé d,;, 1a duong kinh bdnh dai nhoé nhal tra theo bang 2,13

C6 thé tham khao day s6 sau day dé chon dudng kinh bénh dai nhé d,,
mm: 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315 ...
vGi chi y 1a tri s6 duge chon phai ndm trong khoang dudng kinh nho nhat va
nén dung & bang 2.13.

Tir dudmg kinh banh dai, xdc dinh van toc dai

v = nd,n, /60000 (m/s)

VGl 101 kKhuyén v < 25 m/s d6i v6i dai thang thudmg va v < 40 m/s déi véi
dai thang hep. Néu v 16n hon céc gid tri vira néu thi c6 thé giam b6t dudng kinh
d, da chon hoidc thay dai thang thudng bang dai thang hep.
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Tir d,, tinh d, theo céng thitc twong ty & phdn tinh dai det. Chi ¥ ring d, va
d, la duong kinh vong tron qua 1dp trung hoa ciia dai (khi dai vong qua banh
dai), d, ciing nén 14y theo tiéu chudn (xem bang 2.21); tir d, va d, tiéu chudn
tinh lai ti s6 truyén u, véi sai léch cha u nam trong pham vi cho phép (3 ~ 4%).

2. Khoédng cich truc a nén diing ¢6 thé chon theo bang dua vio ti s& truyén
u va dudng kinh banh dai d,.

Bang 2.15: Ty s6 ald, nén ditng

u 1 2 3 4 5 >6
a/d, 1,5 1,2 1,0 0,95 0,9 0,85

Tri s6 a tinh dugc cén thod min diéu kién sau:
0,55 (d, +d,) +h<a<2(d, +d,)
3. Chiéu dai dai 1 duge xac dinh theo khoang cich truc di chon a theo
cong thife sau d6é quy tron theo tiéu chudn (bang 2.13) réi kiém nghiem dai vé
tudi tho.

t=2a+a(d, +d,))/2 + (d, - d,)/4a
i=vil<i,, =10
Tir chiu dai dai tiéu chudn cdn tinh chinh x4c lai khodng cich truc a theo

cong thite.
a=(h+ VI -84 )/4
trongdé A =1 - n(d,+d,)/2;  A=(d,-d,)/2;
4. Goc dm «a, trén banh dai nhé duge x4c dinh theo cong thirc v6i diéu kién
a, = 120°
3. Xac dinh s dai
S6 dai Z dugce tinh theo cong thitc
Z=PK/([P,C,C,CC)
trong dé:
P, - cong sudt trén truc banh dai chu dong kW
[P,] - cong suat cho phép kW xdc dinh bang thyc nghiém ng véi bo
truyén c6 s6 dai Z = 1, chiéu dai dai 1, ti s6 truyén u = 1 va tai trong finh.
Tri s6 cia [P,] d6i véi dai thang thudng cho trong bang 2.16 va déi véi dai
thang hep, trong bang 2.17.
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Bdng 2.16: Tri s6 ciia céng sudt cho phép [P,] déi véi dai thang thuong

Ki hiéu tiét . Van toc dai, m/s
o . . | Puong i
dién dai va .
sy kinh
chiéu dai .
dai thi banh
Attt dai nho 3 5 10 15 20 25
nghiém
d, ,mm
l,,mm :
Z 63 0,33 | 049 | 083 | 1,04 | 1,14 | 1,88
1,=1320 90 046 | 064 | 1,17 | 154 | 1,80 | 2,30
112 048 | 0,75 | 1,33 | 1,78 | 2.12
o | 12 | o7 | 108 | 1.8 | 240 | 273 | 285
L=1700 | 125 0,78 | 1,17 2,0 275 | 308 | 326
140 080 | 1,25 | 220 | 292 | 344 | 3,75
160 084 | 1,32 | 234 | 314 | 378 | 4,09
180 0,88 | 1,38 | 247 | 337 | 406 | 446
A 125 092 | 138 | 225 | 26l - ;
1,=2240 180 1,20 | 2,13 | 338 | 461 | 534 | 593
224 1,35 | 2,30 4.4 5,53 | 646 | 7,08
280 ¢ 1,65 | 251 | 447 | 557 | 738 | 822
B 200 1,83 | 273 | 455 | 575 | 628 -
1,=3750 250 230 ! 354 | 6,02 8.0 923 | 969
i 280 246 | 3,77 | 659 | 882 | 1027 | 11,0
315 | 2,63 | 388 | 7.39 | 971 | 1133 | 1227
355 0 284 | 429 | 757 | 10,51 | 1242 | 13,63
450 308 | 474 | 854 | 11,53 | 14,15 | 1562 |
C 355 - 6,67 | 11,17 | 1491 | 16,50 | 17,51
1,=6000 500 - 9,75 | 15,57 | 2023 | 2490 | 26,47
630 - 10,76 | 17,46 | 23,60 | 27,89 | 32,19
{00 - 11,14 | 19,16 | 26,50 | 31,11 { 34,23
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Bdng 2.17 Tri s6 cong sudt cho phép [P,] déi voi dai thang hep

Ki hieu | Puimg Van toc dai, m/s

tiét dien | kinh

dai va banh

chiéu dai |dainhe,| 3 | 5 | 10} 15 ) 20 25 ) 30 | 35
dai 1,,mm mm

SPZ 63 0,71 (0,93 (1,46 (1,77 [1,85 |- - -

1,=1600 | 71 0,77 (1,15 1,85 (2,46 (2,72 | 2,69 |- -
90 093 (146 (2,774 3,74 1423 452 454 |-
112 1,15 1,73 3,15 |4,26 |5,23 [585 16,15 |60

140 1,29 11,88 13,54 (4,93 (6,14 | 7,0 754 | 774
180 1,46 (2,23 140 |5,74 |6,87 | 7,28 |8,74 |898

SPA 180 2,0 (3,05 |5,33 |7,33 |9,15 {1026 { 11,03 | 11
,=2500 {220 (2,12 3,14 5,77 |7.93 |9,77 | 11,15 | 11,92 | 12,07
224 12,23 |3,26 (6,02 |8,46 |[10,30| 11,85 | 12,73 | 13,5
250 12,34 3,72 16,61 (877 |[10,85| 12,55 | 13,74 | 14,0

K, - hé s0 tai trong dong, bang 2.7

C, - hé s6 ké dén anh hudng clia géc 6m o, bing 2.18 hoic tinh theo cong
thitc C, = 1 - 0,0025 (180 - o) khi o, = 150 ... 180°.

C, - hé s6 k€ dén dnh hudng cua chiéu dai dai, tri s6 cha C, phu thuéc ti 56
chiéu dai dai ctia bo truyén dang xét 1 va chiéu dai dai 1, 1ay lam thi nghiém (1,
ghi trong bang 2.16 va 2.26) cho trong bang 2.19,

C, - h¢ s& ké dén anh hudng cla ti s6 truyén (u ting 1am tang dudng kinh
bénh dai 16n, do dé dai it bi uén hon khi vao ti€p xdc vdi banh dai nay) tri s&
cua C, cho trong bang 2.20.

C, - hé s6 ké dén anh hudng cla su phan bé khong déu tai trong cho cic
day dai, tri s6 cho trong bang 4.21. Khi tinh ¢6 thé dua vao ti s6 P)/|P] = Z' dé
tra C, trong bang 2.21.

Bdng 2.18. Tri s6 cua hé s6 C,,

o, | 180 | 170 | 160 | 150 | 140 | 130 | 120 | 110 | 100 | 90 | 80 | 70

Cq 1 1089095092089 10861082]10,78 10,73 0,68 |0,62]|0.56
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Bdng 2.19. Tri s6 cuia hé s6' C,

7, |05 |06 (o8 [10 |12 |14 |16 |18 |20 |24
! C, 086 |089 095 1,0 _ 1,04 | 1,07 | 1,10 | 1,13 11,15 | 1.20
Bdng 2.20.Tri s6 cua hé s6 C,
u 1 1,2 1.6 1.8 2.2 2.4 >3
) 1 | 1,07 1,11 1,12 1,13 1,135 1,14
Bdng 2.21:Tri s6 cria hé 56 C.
y2 1 2:3 4:5 6
C, I 0.95 0,9 0,85

S6 dai Z tinh dugc can 1ay tron dén s6 nguyén va khong nén qud 6 vi s6 dai
cang nhi€u taj trong phan b cho cdc dai cang khong déu. Trudng hop Z > 6
néu khuon khé kich thude bo truyén khéng bi han ché, ¢6 thé ting dudng kinh
banh dai nho d, va tinh lai s6 dai. Truong hop khuon khé kich thuée bi han
ché, c6 thé dung tiét dién dai 16n hon va tinh lai s6 dai vi kich thude bo truyén.

Tir s6 dai Z ¢6 thé xdc dinh chiéu rong banh dai B theo cong thitc
B=(Z-1)t+2e¢
Pudng kinh ngoai cua banh dai
d,=d+ 2h,
trong dé h,, t, € - xem bang 2.22

Bdng 2.22 . Cdc théng sé cua bdnh dui hinh thang

£

| f Ir
| i

2 N

de
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Ki ©=36" 0=38" | o@=40’
hiéu i
gen | MU e e a e ]y
dai
Z 11w |25 12| 8 | 80..100 |10 ] 112160 102 | =180 | 103
O |125] 33 | 15 | 10 | 125..160 | 133 | 180..400 | 134 | 2450 | 135 |
A |16 | 42| 19 | 125 180.224 | 17.2]250..500 | 17.4 | =560 | 176 |
B | 21 | 57 [255| 17 | 224..315 | 2291 355,630 | 231 | 2710 | 233
SPZ (125|251 12 | 8 >80 | 102
SPA | 16 | 3 | 15 | 10 >112 1 13,] | -
seB | 21 | 4 | 19 |25 . >180 | 16,7 | - ;
SPC | 24 | 26 | 17 - - | »315 | 224 -

4. Xac dinh lyc ciang ban diu va luc tac dung 1én truc
Luc cang trén 1 dai duge xic dinh theo cong thite sau:
F,=780P,K/(vC,Z) + F,

trong do

trong dé q,, - khéi luong 1 mét chiéu dai dai, bang 2.22

F, - lvc cidng do Iure 1i tam sinh ra, treong hop bo truyén ¢6 khd
ning tu dong diéu chinh luc cang E, = 0; néu dinh ky diéu chinh Iuc cing thi:

— 2
Fv - qu

Vv - van toc vong m/s

P, - cong suat trén tryc banh dai chia dong, kW

Luc tdc dung 1én truc

F, = 2F Zsin (e /2)

Bung 2.23. Khéi lwgng [m ddy dai thang thuong va hep

3
Ki hieu uét | o |A B SPZ |SPA |SPB |SPC
dién dai
q. kg/mm | 0,061 | 0,105 | 0,178 | 0,300 | 0,069 | 0,118 | 0,196 | 0,363




IV.ViDy

Tinh todn bé truyén dong dai thang vdi cdc théng s sau: cong suit truyén
3,5kW. 56 vong quay ctia banh chi dong 1 2800v/ph, ty s6 truyén u, = 3,5

1. Chon loai dai '

Gia thi€t van t8c clia dai 15m/s < v < 25m/s v6i cong sudt N, = 3,25 kW,
ug = 3,5 ,n = 2800 v/p

theo (bang 2-14) chon tiét dién loai dai O

theo (bang 2-13) dudng kinh banh dai nhé ndm trong khoang d,= (100....
200)mm

d,=1,2d,,=1,2.100 = 120 mm
chon d;=112 mm
van téc dai s& 13
V,=3,14.d,.n /(60.1000) = 3,14.112.2800/60000
V4 =164 m/s

thod min gia thiét trong khodng (15 + 25)m/s

2. Xac dinh cac théng s6 cua bd truyén

Tinh duong kinh banh dai 16n d,

theo cong thifc ta ¢6

d; = u,.d,.(1-£)
voi £ = (0,01...0,03) chon hé s6 truat ¢ = 0,02
Thay vao ta cé
dy =u,d|.(1- £)=3,5.112.(1- 0,02) = 387mm

theo (bang 2-12) chon d,=400mm

Tinh sai s6 cho cho phép

Ti s6 truyén thuc t&

4 400
= = =3,
d-g) 112(-002)
v ViU _364-35
U 3.5

el

Sai s6 AU nh¢ hon 5 ty s6 truyén thoa mén yéu céu.



chon so b6 khoang cdch tryc can ci theo ty s6 truyén bang 2.15
a=d, =400 mm
Tinh chiéu dai dai theo cong thire

d,—d,)
).:23.—%0,5 71'((1]+d2)+ (—471)
o

(400-112)

=2.400+0,53,14(112+400) + =165484 mm

Theo bang 2-13 chon chiéu dai tiéu chudn A=1700 mm
Kiém nghiém s6 vong chay clia dai trong mot giay
Theo cOng thirc
4 .
i= 1;:% =96 v/s <10 v/s => DPat yéu cau

Tinh lai khoang cdch a theo chiéu dai dai
a=(A+y A -4AY)/4

Vi A =1700-0,5.314(112+400) =896
Cdy—d, _400-112
22
Thay vao ta ¢6
a = (896 +v896" —4.114° )/4=433
Khoang cach nho nhat dé miic dai
a,=a-0015%=433-0,015.1700 = 407,5 mm
Khoing céch 16n nhat dé 1ao lyc cing dai:
a,.=a+ 0,032 1= 433+ 0,032 .1700 = 487 4 mm
Ta thay a ;< a < a,,,, khoang cdch a da chon dat yéu ciu
Tinh g6c 6m dai o
a=180 -57 (dy-dp/a=140 >0 ,=120 datyéuciu
3. Xac dinh s dai
S6 dai z duge xdc dinh theo cong thiic

z=pk/ ([p,].C..C.C,.C,)
Theo bang (2-7) chon k=1,1

A

=114
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voil/l,=1=>C, =I
Theo bang (2-21)
=>p/ip,] = 3,25/2,.8 = 1,16
=>(C,=0,97
Theo bang (2.18) véi o = 140° => C, = 0,89
V@iu=3,5trabang (2.19)C, = 1,14
Dodé:z=3,25.1,1/(2,8.0.89.1,14.0,97)= 1,06
Chon s daiz=2
Tinh cic kich thude ctia banh dai.
tra bang (2.22) ta cé e=10
t=15
h,=33
Chiéu rong banh dai
A=(z-1).t+2e =35
Duodng kinh ngoai banh dai: d,=d + 2h,
d=112+2.33=118,6 mm
4, Luc ciing dai ban dau va luc tac dung lén truc

F=780_.k,.p /(v.C,.z)+F,

Trong dé: F,=q,v" -Dinh k¥ diéu chinh luc cing
q,= 0,105 kg/m
F=0,105.16,4>=2824

_ 780.3,5.11
“16,4.089.2

Luc tdc dung 1én banh dai
F=2F, zsin(0/2) = 2.131.2.5in70° = 472 (N)

+2824=131< N >



Chuong 3

TRUYEN DONG BANH RANG

1. CAC BUGC TINH TOAN THIET KE TRUYEN DPONG BANH RANG
1. Chon vat liéu ché tao banh rang
2. Xdc dinh itng suat ti€p xiic va ing suat udn cho phép. (budc 1 va 2 tién
hanh nhu nhau d6i véi cdc loai truyén dong bénh rang)
3. X4c dinh so bo cdc thong s6 co ban cia bo truyén
Xéc dinh cdc thong s8 an khép
Kiém nghiém ring vé do bén tiép xiic
Kiém nghiém rang vé do bén uén
Kiém nghiém ring vé do bén qu4 tai

Xdc dinh 14n cudi cdc thong s6 cua bo truyén

° N o v e

1. BANH RANG TRU RANG NGHIENG
1. Chon vit liéu

Vit lidu ché tao banh rang chia 1am hai nhém, khdc nhau vé céng nghé ché
tao, nhiét luyén va kha nang lam viéc. Nhom 1 1a cdc loai thép cac bon thong
thuong ¢6 ham lugng céc bon trung binh C30, C35, C40 v.v ¢6 do cimg HB <
350. Nhiét luyén t61 + ram cao hay thuong hod. Nhém II cé do cing cao hon
HB > 350 thuong chon loai thép két cadu hgp kim 40CrMn, 45Cr, 40CrNi v.v,
phuong phdp nhiét luyén thim cdc bon, t6i b€ mit hodc t61 xuyén tam. Khi
chon chd ¥ sao cho vat liéu ding lam banh nho ¢ dé cing I6n hon vat liéu
dung lam bdnh ring lén ([HB] banh nho>[HB]) tra bang , tim dugc
G2 O 1904220 0 IlICI‘I'lg fmg'
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Bdng 3.1 Vit li¢u ché tao bdnh rang

i

8=05d

Loai the Nhiét S < Do cing | Giéi han | Giéi han
i P luyén HB bén o, chayo,,
C40 Toi + ram 60 192..228 700 400
cdo
Tét + ram

C4s 80 170..217 600 340
cao

[6i + ram 100 192..240 750 450
can

60 241..285 850 580

C50 Thutng 80 179..228 640 350
hoa

Toi + ram 80 228..255 | 700..800 530
a0

a0cy | 101+ ram 100 230...260 850 550
cao

60 260...280 950 700

4s¢y | TO1+ram 100 230...280 850 650
cao

<500 163...269 700 450

A0CENi TO‘C;:*"" 100 230...500 850 600

20Cr Tham C 60 230 - 300 850 600
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2. Xac dinh (ng suat cho phép
Tra bang 3.2 tim d6 ciing HB tuong tmg véi thép di chon:
6" = 2HB+70 , tra S,
o= 1,8HB | tra S¢
Chon d6 ran banh nho, banh 16n tir dé tinh 6°4;1, 6 kimis C tiimas O Flima-
Tim s6 chu ky co so:
Ti: Nyo=30(HB)™* , tim N0, Nyos
Tinh N,,N,: Nhan xét do bo truyén lam viéc véi tai trong khong déi do do
s& chu k¥ thay déi theo g suit tuong duong la:
Nye= Nge=N= 60cnts = Tinh N, N,.
Tinh itng sudt cho phép:
tmg sudlt ti€p xtc cho phép, va ting suat uén cho phép duoc xac dinh theo
cong thitc:
[0} = (6" min/Su) ZeZyKyuKuy
[ 66l = (67 minfSe ) Yo YK KKy
Trong do:
Z hé s6 xét dé€n d6 nham cua mat ring: v8i R, €1,25..0,63Z, = |; R, <
25.1,2572,=095;R, <10..407Z,=009.
Z., hé s8 xét dén anh huéng cla van téc vong: Khi v < Sm/s Z, = 1; khi
HB <350 Z, = 0,85.v*!; Khi HB > 350 Z,, = 0,925.v*%
K., hé s6 xét dén anh hudng cia kich thude banh ring: vér d, < 700;
1000K,;,=1; 0,95
Yy hé sd xét dén dnh hudng cha gée lugn chan rang: thong thudng Y, = 1.
Y, H¢ s6 xét dén do nhay cla vat liéu d6i v6i tap trung Ung sudt:
Y, = 1,08 - 0,695in(m)
Trong d6 m la modun.
KXIH hé s xét dén anh hudng clia kich thuée bénh ring tdi do6 bén udn:
Vai d, < 400; 700; 1000; 1500 => K, = 1; 0,95; 0,92; 0,85.
trong thiét k& ban dau so bo ta ldy Z,ZyKyy = 15 YR YKyr = |
S e O 12 1iNg sudt tiép xlc va tng sudt uén cho phép ting véi chu ky
€O s3.

Sk, Sy hé s6 an toan.
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K. Hé 56 xét dén anh hudng dar tdi:
Kge = 1 khi dat tai mot phia;
Kee = 0,7... 0,8 khi dat tai hai phia.

Ky, K Hé 6 tudi tho:
K i = m\l‘” N 1o /N Hi

K ="Np, /Ny,
my,, mela bac cua dudng cong méi khi thir vé& udn va xodn:
théng thudng my=m;=6
Tinh tng sudl qua tai cho phép:
[S1]o = 2,864
[051 Jmax = 0,80,y
(O] = 080,

So sénh [0 ], [Gr] va [0:] 4 s [Or2] ma NEU thod min thi vat lidu dam
bao yéu ciu.

Bdng 3.2
Do cong

y vea Nhiét

Vat lieu luyén Mat Li S Hiim Su | S"him | Sk
Riang rang

C40, Thuong | HB 180..350 2HB+70| 1,1 |1,8HB| 1,75

40Cr, hoa, téi [8HRC
40CrNi, + ram 150 *
35CrMo | cao, Téi | HRC 35.45 1,1 | 550 [1.75

thé tich '

40Cr, Téibé | HRC56- | HRC25- [ 17HRCm | 1,2 900 | 1,75
40CrNi mat 63 55 +200

Thép Thidn + | HRC55- | HRC24- |23HRCm | 1,2 750 1.55
tham cdc o1 63 40
bon
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3. Xac dinh théng s6 co ban cla bd truyén

Tinh khoing cach giira hai truc:

TIKHﬁ

[JH ] U ¥ b

a, =K (u, + l){f

Hoac tinh duong kinh banh rang nho:

d =K i/ﬂKffﬁ(uil)
w d

2
[O-H ] Up Wi,

L&y tron don vi dé chon a,, theo day kich thuée thang tiéu chuan
K,, K, h¢ s6 phu thudce vat liéu cha cdp banh rang an khép.
[oy] Ung suét 1i€p xtic cho phép (Mpa)

u ty s6 truyén ciia cap banh rang

T, Momen xoén trén banh ring chi dong

Wear Wing D€ sO chiéu rong vanh rang

Bdng 3.3
Vat lién banh nho - banh 16n
Hé so Loai ring
Thép - Thép | Thép - Gang | Thép - Pong
Théng 49,5 445 43
1/3 L] »
KAMPa™) 1 N ghieng 43 39 37.5
Thang 77 70 68
113
KaMPa™) | \ohieng 67,5 61 60
Z(MPa'™) 274 234 225

D6i véi cac banh riang dat d6i ximg trong 6 w,, = 0,3 + 0,5; y,= 1,2+ 1,6

Doi vdi cac banh rang khong d6i xing v, = 0,25 + 0.4; y,y= 1,0 + 1,25

4. Xac dinh cac thong sé an khdp:

a) Chon m = (0,01+0,02) a,,.



Bdang 3.4

2,53, 4,5, 6;8:; 10: 12.
¢} Chon so bo 1 gid tri B = 8°+20" (thong thuding chon § = 10 ).
d) Tinh s6 rang banh nho:

Bang 3.5

F | Tinh do bén moi tip
Che Xlic Tinh d6 bén méi uén
do
lam Nhiét Nhiét Nhiét
viec | layén | m,/2 K luyén | m, | K. | luyén | m, | K.
0] 1,00 1,00 1,00
I os0 | 1o+ 0,30 0.20
ram cao
. Tai thé
I Bitky | 3 | 025 014 | 9 | 0,10
tich
C Toi bé
i o8 | W o | o | T 0,04
hoa mat
v (0,125 | Tham Ni 0,38 | Tham C 0,15
| | 0,00
vV 0,063 0,13
4
b) lam tron m theo ddy chudn. m c6 thé nhan cic gis tri: 1; 1,25; 1,5; 2;

P rian mat rang lam viéc

H, < HB 350
H, va H, < HB 350

H, va H, > HB 350

Vi tri banh rang d6i | Triso
véi cac 0 trong hop | nén
giam toc dung
boi ximg Y.,
lFlmim:m
Khong déi xing W,
l-pl'w.lm:lx

03...05
1,2...1,6
0,25 ...0,4
1,0... 1,25

0,25 ... 0,30
0,90 ... 1,00
0,20 ... 0,25
0,65 ... 0,80
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Chia Wy, 02 ..0725 0,15 ... 0,20
W, | 06..0,7 0,45 ... 0,55

Chii thich: . véi banh rdng chitV, ivi s6 W, tdng lén 1,3 .. 14 ldn2. Véi
cac hdnh rdng trong hop tée dé ¥, = 0,1 ... 0,3; 3. tri 56 lon ding cho
triong hop tdi trong tinh hodc gan nhie tinh; 4. Tri s6 dot véi cdp cham
rrong hop gidm t6c nén dy lon hon 20 ... 30% so véi ¢dp nhanh

Z,=2a,, cosB/[ m.(u+1)] = chon Z, nguyén.

e) Tinh Z,=u.Z,, lam tron Z,

f) Tinh lai ty s6 truyén thuc: u,=Z./ Z,

g) Tinh lai géc nghiéng rang: B,= arccos[m(Z+ Z,)/a, ]

Bdng 3.6

Khi H, € HB 350 hoic H, < HB 350

K, 0 11,00 | 1,02 1,03 105 | 1,06 | 1,07 | 1.11

¥, 0,210,4 06 | 08 | 0,10 | 0,12 014 | 0.16

Khi H, > HB 350 va H, > HB 350

Ke | 101|103 |1,05] 1,07 1,10 | 1,14] 1,19 | 1.26

W | 02 | 04 06| 08| 010 [012] 0,14 |0.16

3

5. Kiém nghiém ring vé dd bén tiép xtic

a) Tra bang tim Z,,=274 (MPa'*)

b) Tim B,: B,=arctg[cosa,tgf].

+ co o =0,,= arctgftga/cos B].
trong dé goéc a la géc an khép bang 20°

2 g
¢) Tinh Z;: 2= }%‘?’—
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Bdng 3.7

16¢C Tri sd cua Z,, khi (x, + x(Z, + Z,)
nghiéng
B (do) 0,08 | 0,05 | 0,03 | 0,02 | 0,01 [0,005| 0 |-0,005]-0,01 |-0,015

0 1,48 11,52 11,58 | 162|168 1,71 1,76 | 1,83 | 1,93 | 2,14
10 1,47 1 1,51 | 1,56 | 1,60 | 1,66 | 1,69 | 1,74 | 1,80 | 1,90 | 207
15 EA46 11,50 11,55 | 1,58 | 1,63 | 1,67 11,71 { 1,77 | 1,86 | 2,00
20 1.43 | 147 | 1,52 | 1,55 | 1,60 | 1,63 | 1,67 | 1,72 | 1,80 | 1,91
25 1,42 114511491 1,52 | 1,57 1,59 | 1,62 | 1,67 | 1,73 | 1,81
30 1,38 | 1,42 1 1,45 | 148 | 1,52 | 1,54 | 1,56 | 1,60 { 1,65 | 1,70
35 1351 1,37 | 1,40 | 142 11,46 | 1,48 [ 1,50 11,53 | 1,56 | 1,60

40 1,30 | 1,32 | 1,34 | 1,37 | 1,39 | 1,41 [ 142 145 | 147 | 1,50

Tinh hé s6 trung khép: &, = (b, sin B}/ mn

£, =,88-3,2(1/ Z,+1/ Z,).

Z,. = lig,

g) Xdc dinh dudng kinh vong lan banh nhé:
d, =2a,/(u, +1)

Tinh van (8¢ vong cua banh rang:

v,=nd,,,n,/60000.

Bding 3.8
Van toc vong v (m/s) cia banh rang
Tru Con Cap chinh xac
Rang thang | Rang nghiéng | Rang thing | Rang nghiéng

<2 <4 <15 <3 9
<6 <10 <4 <7 3
<10 <15 <8 <10 7
<15 <30 <12 <20 6

chon cép chinh xdc ch€ tao banh ring, tra tim hé s6 Ky,
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Bang 3.9

Van téc Tri 6 Kya va K, theo cip chinh xdc (TCVN 1067 - 71)

vong 6 7 8 9

m/s Kya Kie Kyo Ko Ko Ko Ko K, o

£2,5 1,01 1,05 1,03 1,12 | 1,05 1,22 1,13 1,37
5 1,02 1,07 1,05 1,16 | 1,09 1,27 1,16 | 1,40
10 1,03 1,10 1,07 1,22 | 1,13 1,37 X X
15 1,04 1,13 1,09 | 1,25 | 1,17 1,45 X X
20 1,05 1,17 1,12 1,35 X X X X
25 1,06 1,20 X X X X X X

Vi = Ouvgo4Ja, /u , tra bang tim 8, g, thay vao tinh dugc v,

Bang 3.10
b6 ran mat banh rang HB Dang rang Oy Op
HB, < 350 HB Thing, khong vat ddu | 0,006 0,016
Thing c6 vét ddu 0,004 0,011
Nghiéng 0,002 0,006
HB, > 350HB Théng, khong vat ddu | 0,014 0,016
HB, > 350HB Thang cé vt ddu 0,010 0,011
Nghiéng 0,004 0,006
Tinh hé s6 Ku= 14 wyb, d,,/Q2T, KypKye)
Tinh chinh x4c hé s6 K,;: Ki= KypKyo K,

1) Tu cdc gid tri tinh duoe ta cé

12T K, (1+u)
oy =2,Z,Z, ;;2 y
e w

Xac dinh chinh x4c tng suat cho phép:
tra Z,, chon cdp chinh xdc va mifc tiép xuc , 1y Z; va K
[cul =[c ] Z, Zr K,y
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q) So sénh o, va [oy], Néu 6 4 < [ o4] b truyén dat yéu cdu

néu 6,>[ o] can phai tang a,, va kiém nghiém lai.

Bang 3.11
Tri s6 g, theo mirc chinh xac lam viéc ém
Modun m (mm)
6 7 8 9
bén 3,55 38 47 56 73
Trén 3,55 dén 10 42 53 61 82
trén 10 48 64 73 100
Bdng 3.12
Tri $6 Vijmax Vimax theo mifc chinh xac 1am viéc ém
Modun m (mm)
6 7 8 9
Pén 3,55 160 240 380 700
Trén 3,55 dén 10 194 310 410 880
trén 10 250 450 590 1050

50

6. Kiém nghiém riing vé dd bén uén
a) Kiém nghiém theo cong thitc:
Oy =2Ye Y, YK T,/b,d, m

b) Chon Kg; theo bang.
¢) Chon K, va CCX.
d) Cong thic v = §pvg, \/-a‘_,_f;
tra bang tim &, g,.
¢) Tinh dugc K, theo cong thitc:

Kr= 1+ veb, d, /2T, KepKeg).
) Tir d6 ¢6 K= KepKroKr,
g) + Vdi g, di tinh duge =Y, = l/g,

+ Véi B, da tinh duge

h) Tinh $6 rang tuong duong:
z,,=Z.,/cos’B,

Zv2=22/COSEBt:

Yy=1- B,/140
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Bdng 3.13

) Heé s6 dich chinh
SO rang
tuong 0,8 0,7 05 | 0,3 | 0,1 0 -0,1 | -03 | -0,5
duong Z, Hé s6 rang rang riang
12 297 (3,12 346 | 3,89 |x X X X X
14 3,02 | 3,13 342 1378 | x X X X X
16 3,05 | 3,15 340 |1372 | x X X X X
17 3,07 | 3,16 3,40 |3,67 {4,03 |4,26 |x X X
20 3,11 | 3,19 3,39 | 3,61 {389 |4,08 |4,28 |x X
22 3,13 | 321 3,39 | 3,59 3,82 (4,00 | 4,20 |x X

25 307 | 3.24( 13,39 13,57 |3,77 |3,90 445 | 428 |x
30 322 13,28 1340 (3,54 {370 {3,80 |3,90 | 4,14
40 329 13,33 1342 3,53 13,63 3,70 |3.80 (3,92 |[4,13
50 333 | 338 [344 13,52 {360 (365|370 [38] |396
60 337 | 3,41 3,47 13,53 3,59 13,62 |3,67 |374 |384
80 3,13 | 345 13,50 |3,54 |3,58 [3,6]1 {362 |3,68 |37
100 347 1345 |3,52 3,55 (3,53 |360 |3,61 |365 |3.68
150 X X X X X 3,60 13,63 |3,63. |3,63

i)Tir ket qua trén, chon theo bang dugc Yy, Y, la cdc hé s& dich chinh
rang tuong ng.

1}Thay vao tinh duge oy,

k) v&i op; cdch tinh trong tur.

IYTinh Y=1,08-0,0695ln(m), chon Y, K,;

m) co: [or]i = [0n]. Y5 Yr K4

[or] = [0r] Ys. Y Ky

n) So sdnh , néu oy < {6y ], vd 65 < [6p],, banh rang lam viec tot.

0) Tircdc cong thic & bang tinh cdc thong s6 con lai chia banh rang;
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- Tinh hé 36 dich tam y= a,/m-0,5(Z,+Z,)

- k= 1000y/(Z +Z,)

- Tra bang tim k,, tir d6 tinh dugc A = k,Z,/1000

- Tinh téng h¢ s6 dich chinh x, = y+A,

- Tinh hé s& dich chinh banh 1: x, = 0,5[x - (Z,- Z,).y/{Z,+Z,)]
Xo= X, - X,

- Tinh d,;=d+2(1+x,)m ; d ,=d,+2(1+x,)m.

- Tinh dp=d - (2,5-2x)m ; dp=d,- (2,5-2X,)m

Bdng 3.14
Hé so dich ol
chinh Truyén dong
Banh
, | Banh | Banhra . .. S i
nho \ 4 p rang Banh riang nghiéng va chir V
16m x, thang '
XI | -
0 0 Z, =221 2,27, + 2%
14 <7, <20\Z, 27Z,, + 2 nhung khong nhd hon 10 va u
0,3 -0,3 [vaux=35 > 3,5%*
0 < 7 < Khong nén diing cho cdc bd truyén c6 do cimg
0,5 -05 30*}:; ' 7 | banh Ién HB, < 320 ma d6 cing bdnh nhod
: ) khéng 16n hon 70 don vi so véi banh ion '
i

Chi thich: * D€ tranh cat chan rang Z,;, 14y ldn lugt theo B nhu sau: ing vdi
B<12% 12 0179 17 ... 21% 21 ... 24%, 24 .. 287 28 ..30°

Z.n=17.16;15; 14; 13; 12.

**+P)¢ tranh cat chan rang Z_, 1y lan lugt theo B nhu sau: dng véi
B<10%10. 15% 15 ...20% 20...25%, 25 ..30°;Z,,., = 12; 11; 13, 9; 8

***Tri $6 giGi han cia Z, xdc dinh theo hé s6 tring khép nho nhat

TN

ea = 1,2 phu thude vao Z,:
Z, 16 18...19 20...21 22..24 25...28 29
1 Z, 16 14 13 12 11 10
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Bang 3.15

K, K, k, k, K, k, k, k,

] 0,009 11 0.884 | 21 2,930 | 31 6,12
2 0,032 12 1,020 | 22 3215 32 6,47
3 0,064 13 1,180 | 23 3,475 33 6,84
4 0,122 14 1354 | 24 | 3,765 34 7,19
5 0,191 15 1,542 | 25 | 4,070 35 7,60
6 0,265 16 1,752 | 26 | 4430 | 36 8.01
7 0,350 17 1970 | 27 | 4,760 | 37 8,40
8 0,445 18 | 2,240 | 28 5070 | 38 8,81
9 0.568 19 | 2,445 29 | 5420 | 39 9,42
10 | 0,702 20 1,670 | 30 | 5,760 | 40 9,67

7. Kiém nghiém chiu qué tai cla ring

a) Theo dong co di chon ta ¢6 K,=T,, /T (tra bang phu luc)

b) Ta 131 co GHlmax= GH'\qu.r < [GH]

C) V‘Pi cjFllmax= O-Fll<q|'< [GFI ]max

Cromax™ GFZKqI < [GF?. ]mnx'

max*

8.Tém tit cac thong s6 bd truyén banh riing

Khoang céich truc a,,
Modun phap m
Chi€u rong vanh riing b,
Ty s& truyén u,,
Goéc nghiéng rang B
S6 rang clia bdnh rang Z, Z,
Hé s6 dich chinh X, Xy
Puong kinh vong dinh d, d,,
Pudng kinh vong co s6 d, d,
Puong kinh vong chan dgy dp,
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I11. BANH RANG CON
Céc phan diu tinh hoan toan twong tr banh rang tru ring nghiéng.
1. Tinh cac thong sd banh ring con:

a) Xac dinh chiéun dai con ngoai:

T
e

t (I_Khe )Kbeu[o-h' ]2 .

hodc dudng kinh vong day con

K
d(fl = Kdij Tl z 2
(1 - Khe )K heu[o-H ]

Trong d6 K, 12 hé s6 chi€u rong bdnh rang
K,.=b/R =025+ 0,3 (u> 3 chon K, nhd, u <3 chon K, 16n)
K, = 0,5 K, hé s& phu thudc viio vat liéu banh ring va loai rang. V6i truyén
dong binh rang con thing bang thép K, = 100MPa 1/3.

Ky hé s6 ké dén su phan bo khong déu tai trong trén chiéu réng vanh rang.

Dua vio so d6 dong da cho ciing nhu du ki€n 6 bi s& chon tinh ty 6
Ki)eu/(2_ th)
tra bang twong tng ra Ky g

Bang 3.16
Truc lap trén 6 bi Truc 14p trén 6 diia
D¢ citng mat ring
K, u HB>350 | HB<350 |HB>350 |HB=<350
2-K,, Loai ring
1:2 3 1;2 3 1:2 3 1;2 3
Tri 6 clia hé s0 K-
0,2 1,16 | 1,08 | 1,07 | 1 1,08 | 1,04 | 1,04 1
0,4 1,37 1 1,18 | 1,14 1 1,20 | 1,10 | 1,08 1
0,6 1,58 1 1,29 | 1,23 1 1,32 | LI5S L13 | 1
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Ky hiéu loai rang: 1,2 rang thing; 3 ring cung tron

0.8 1,80 | 140 [ 134] 1 144 122] 18] 1
1,0 X X 1 1,28 X 1
.Tri 86 clia hé 6 K-
0.2 125 | 113 | 1,13 | 1,06 | 1,15 [ 1,07 | 1,08 | 1,04 |
0,4 155 1,27 | 1,29 | 1,15 | 1,30 | 1,15 | 1,15 | 1,08 |
0.6 192 | 145 | 147 | 123|148 | 124 | 125 1.12
0.8 1,70 | 133 | 167 | 134 | 135 | 1.17
1,0 190 | 143 | 145 122
Chit thich:

2. Xac dinh théng s8 an khdp

D¢ trdnh cdt chan ring banh rang con cin c6 s rang t&i thiéu Z

b) Tra bang tim Z,,, tit d6 so bo tinh Z,=1,6 Z,,

Bang 3.17

min

'[ banh rang con rang thang banh rang coén rang nghiéng
| Ty s6 truyén u
1 2 315 4 6 1 2 3,15 4 6
d,, Sorang Z,,
40 24 l 20 18 16 15 21 16 12 11 9
60 24 20 18 16 15 21 16 13 12 10
80 25 21 19 17 16 22 17 14 13 10
100 [ 25 21 19 17 16 23 17 15 13 i1 |
125 26 22 20 18 17 24 18 16 14 12 )
160 27 24 22 21 18 26 20 18 17 14
(200 | 30 | 28 | 27 | 24 {22 | 29 | 24 | 22 | 20 | 18 |
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¢} Tinh dudng kinh trung binh:
d.=(1-0,5K,.)d,,.
d) Tinh mo6dun trung binh:
m, =d./Z,.
e) Tinh mddun vong ngoai:
m,=m,, /(1 -0,5K,.)
f) Tinh $6 rang ly thuyét banh nho:
Z,=d_ /m,
tir d6 chon s6 rang thuc t€ l[am tron dén s6 nguyén.
g) Tinh s6 rang banh 16n:
Z,=uZ,.
h) Tinh lai ty s& truyén thuc t€:
u="2,/Z,
1) Tinh gée con chia:
Banhl: 6,=arctg(Z,/7Z,)
Banh2: 8,=arctg(Z,/Z,) hodc 3,=90°-8,
J)Tinh hé s6 dich chinh chigu cao riang:
chon hé s& dich chinh chiéu cao ring theo bang hoac cho x,=x,=0.
k) Tinh chiéu dai c6n ngoai:
Re=0,5m.u\/2,2 +2,)
1) Tinh chiéu rong vanh ring;
b,=K_R,
m) Tinh lai K,.= b,/R,
3. Tinh chinh xa¢ cac théng s6 banh ring con
a) Pudng kinh vong chia ngoai:
d.,= mZ,— chon lai cho d,, chian
d,,= m,Z, — chon lai cho d, chin
b) PBuong kinh vong chia trung binh:
d...=(1- 0,5K,)d,,.
d,.= (1- 05K, )d,.



¢) Chiéu dai trung binh:
R=0,5(d%m +d 2 )
d) Madun trung binh:
m,=d,../Z,.
4. Kiém nghiém ring vé dd bén tiép xic

Dé dam bao do bén ing suat thuc t& cia banh rang phai thod man cong thic:

2r K . q :
Ky Qut) < [cru ]
0.85b, d_ u

Ty :Z.Mzuzc\/

4-¢,

Zl2=
3

€,=1,88-32(1/ Z,+1/Z,).

K= KypKyo Ky,

K,,= 1+ vybd,, /2T, KKy )

Viu = Bvat]m

v,=nd,, n,/60000.
Tra cdc bang: cdp chinh x4c rdi trén co s& d6 chon céc gia tri oy go.
thay vao dé tinh o, thuc t€ theo cong thiic;

2
o, =z,¢,zgzg\j2§"§5’;\fz;  <lo, ]

g) L4y lai gid tri /o, /tinh & 5a , tinh lai [o]=/0, /K, ZZy

h) So sanh [ ¢ ] vi oy, néu [ 6 4] > o 4 1a dat yéu ciu, néu khong phai
tinh lai { bang cdch tang a,).

5. Kiém nghiém riing cén vé doé bén uan
Dé dam bao do bén uén, img suat uén thuc t€ cdn thod man:
2TIKI-‘YxYﬂYI-‘I
o R I
08.bm d

LT T

= [O-;v'!]

YBZI - Bnn/140
K= KepKpoKp,-
Ke= 1+ vebd, (2T, KesKeo)

Vi = SFng,!dm,h +u ) u
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Tra cac bang: Chon Y., , Y iy tinh Zy,,, Z
C}]On nnm= n“'ﬂ

vn2

Tinh o, thue t€ theo cong thirc
Tpy = 2T|K'.r-'Y;;YﬁY,'=| /(085bm . d )< lo-.l-‘l J
Cr= O Y pf Y 5= [O]

Tinh 6,y max theo céng thiuc o .., =6, K,

K,=1 (tai trong khong déi)

So sanh [6y],,,,, VA 6, max , néu [G)]0 > O 12 dat yéu cdu, néu khong
tinh lai.

6. Kiém nghiém vé qua tai
a) Tinh [o¢],,,, va so sdnh, nit ra k&t luan
[GF]]mux = GFquI < [GFIJmax

[GFZ]mux = O-FEKL][ = [GFQI]mux

Téng két thong sé banh ring con thiét ké dugc

,’ Thong so Két qua
Chicu dai ¢én ngoai R.mm
Maédun vong ngoai m,.(mm)
Chiéu rong vanh rang b, (mm)
Ty s6 truyén u
S6 rang banh ring Z
Hé s6 dich chinh chiéu cao X
Puong kinh chia ngoii d (mm)
Géc con chia 5%
Chiéu cao rang ngodi h.(mm)
Pudng kinh trung binh d,,(mm)
Médun vong trung binh m,,(mm)
Maodun phap trung binh m,,,,(mm)
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IV. ViDU

Tinh bo truyén banh rang c¢on rang thang biét ty s6 truyén u = 3,5; momen
xodn trén truc T, = 32920N.mm; th&i gian hoat dong caa bo truyén 1a 18.000
gidy, tai trong va dép nhe. Bo truyén quay 1 chi€u, thoi gian 1am viéc cha bd
truyén 17.500 gi¢y; 2 ca/ngay

1. Chon vat lieu

Thép C45 Phuong phéap nhiét luyén thudng hoa

HB = 250, 5y = 600 N/mm?

- Bénh nhé: o, = 300 N/mm*

- Banh 16n: Chon thép C35 phuong phap nhiét luyén thudng hoa:

HB = 200, o = 500 N/mm?, G, = 260 N/mm’

2. Xac dinh (g suat cho phép

" V6i thép 45 =>H, = 250 N/mm**

+ Opim, = 2HB + 70 =2 x 250 + 70 = 570 MPa.

Sqy=1,1
+ OpLim, = 1,8 x HB = 1,8 x 250 =450 MPa.
S.=1,75

+ Optim, = 2HB + 70 =2 x 200 + 70 = 470 MPa.
+ Opim . = 1,8 X 200 = 360 Mpa.
Vi tai -trqng va dap nhe ta ¢6
Ny =30 x N2 do dé
Ny, =30x N =30x 250 = 1,7 x 107
Nio, =30x N2 =30x 200 =09 x 10’
ta cling ¢6
Nyp =60xCxn, xt
= 60.1.1056.18000 = 114048.10*
Ny =60 x Cxnfu, xt
= 60.1.300.1800 = 32585.10°
Nye > 107 dods Ky, = |
Loy ] = Outim  -Kinn/Sy = 570. 1/1,1 =518 MPa
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lo, |, = Cittim, -Kur, /Sy = 470.1/1,1 = 427 MPa
3. Xac dinh cac théng s6 ctia bé truyén
R.=Kyx Vi’ +1 x 3JJ1,.K,,, /1K, 4.[5]
Ta c6 bo truyén banh rang con rang thing

[O'H] = [O'H]2 =427 MPa
V6i bo truyen rang thang bang thép R, = 0,5 . 100 = 50 MPa

Chon K, = 0,25
i 3.5
VoK, . -—— = 0,25, ————— =10.,5
T 2-K,,) (2-0.25)

- Truc lap bénh rang trén 6 bi so d6 1 HB < 350
Tra bang duge Kyp = 1,24
T, = 32920 do dé

R,.=50. \/EZ +1 . 1]32920.1,24 /[(1-0,25).0,25.3,5.(427)%]
R, = 127 (mm)
- Xdc dinh théng s6 an khép
d, =2 R/V1+u? =2.127.4/1+35°
d., =70 (mm) do d6 tra bang dugc Z,,= 16 img véi HB < 350
Z,=16.Z,=16.16=256chon Z =27 ring
- Budng kinh trung binh va modun trung binh
d, =(I- 0,5 Kp).d. =(1-0,5.0,25).70 = 61,25 (mm)
My, =d, /Z,=61,25/27 =227 (mm)
- Do dé modun vong ngoai tinh theo cong thic
m, =m,/(1- 0,5 K,,) =2,27/(1- 0,5.0,25)
m,. = 2,56
" Theo bang 14y tri s6 tiéu chudn
m,. = 2,5 (mm)
Do d6 m,,, = m(1- 0,5.K,.) =2,5 (1- 0,5.0,025)
m,, = 2,187
d, 6125

m 2,1875

im

= 28 ring



S6 rang banh ldn Z, =ux Z, = 3,5 x 28 = 98 rang
- Géc chia con

o, = arctg(Z,/Z,) = arctg(% }
8, = 15,945°
8,=74,055"

Dudng kinh trung binh banh nho la:
d,, =Z,.m,,=28.2,187 = 61,236 (mm)

- Chiéu dai con ngoai
R,=0,5.m, Z>+Z2 =05.2,5. 28" +98
R, =127 (mm)

4. Kiém nghiém ring theo do bén tiép xuc

Oy =Zy, . Z. ZE . VAT K, Nu? +1/085hd u,
+Zy =274 MPa'"
+ Theo bang vdi x, = x,+ X, =0,Z;=1,76
Ze =\(4-g,)/25 = J(4-273)/25

Zg =0,926
Trong dé Lo
€, =18-32(—+—-)=1,733
28 98

Ky = Kup X Kyo X Kygy
+ Vi bdnh rang con rang thing Kye= 1
Van téc vong theo cong thic
V=mn.d, .n/60000=314.61,25.302/60000
V = 0,968 (m/s)
- Theo bang nén diing cdp chinh xdc 9
V= By G DT
= 0,006.73.0,968./6125(3,5+ 1) /3,5
=376
- Trong dé &, = 0,006
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Theo bang
g.=73
b =K. R, =025 x 127 = 31,75
Ky, =1+Vybd, 2T KKy
=14 3,76.31,75.61,25/2.32920.1,24.1
=~ 1,075
dodo K;=1,24x1,075x 1
K,=1,3

- Thay cac gid tri tim duge vio
oy = 274.1,76.0,926. \'/(2.32920.1._3.\}3,52 +1/(0,85.31,75.61,25.0,5)

=418,7 MPa
- Mataco

[Ok] = [ou)Zy.Zr Kyg
voiV<imis=7Z,=1R,=2,5.1.25MPa
= 7,=095
da <700 m Ky, = 1
[oy] =427.1.0,95.1 = 405,65 MPa
Gy > [0yl nhung chénh l¢ch khong nhiéu do dé cé thé tang chiéu rong

vanhrang: b= 31,75( 440158‘-675 P=3383

Chon b = 35 (mm)

5. Kiém nghiém rang theo dd bén uén

Theo cong thic ta c6
2T K, Y Y,Y,
Oy =t S[Jf-'!]

0.85.b.m, d

e ml

Ti s6 K,.u/(2 - K,,.) = 0,275.3,5/(2 - 0,275) = 0,558
Tra bang duge Ky = 1,47
Theo cong thic Vi = S;.g_.v. d, (u+1)/u
Tra bang tim g = 0,016
va g, =73 do ddé

62



V:.=0,016.73.0,968. \/61,25.(3.5 +1/35=10
Kue =1+ Vebd, /2T, Kep. Ko

=1+ 10.35.61,25/2.32920.1,47.1

=1,22 |
do d6 K = Kpp. KpaKpy
1,47.1.1,22

=179
- V&irang thing Yy =1,¢,= 1,733
I

Y.= —— =0,577
1,733

f

voi ZVI =Z,/cos(d,) = 28/c0s(15,945) = 28/6,96 = 29 (mm)
Zy, =Z,/c08(74,055%) = 98/0,274 = 358 (mm)

- Theo bang véi Z = 28 chon hé s6 dich chinh x, = x, =0ta cd
=>Ye =384, Y, =36

Thay cac gia trj vita tim duge vao

V&i banh rang con rang thang m_, = m

tm

_2.32920.1.79.0,577.1.3,8
0,85.35.2,27.61,25

Op,=0p . Ye [Yp =624, 33—’86;: 58,5 (MPa)

-

= 62,4 (MPa)

- Nhu vay diéu kién bén van dugc dam bao vi 6;,<[0},] 65<[04]

6. Kiém nghiém ring qua tai

V6iK, = 1,7
Ot = On /K, = 427./1.7 =556,7 (MPa) < |6yy,,,,] = 2,8.0 = 2,8.266
=728 (MPa)

Op max = Op - Kg = 62,4.1,7 = 106 (MPa) < [cs',;I loax = 0.8.0
= 0,8.300 = 240 (MPa)

chy
|

Ok, mox = OF, - 1,7 = 9945 (MPa) < [(TFI]m:,x =08.c chy = 0,8.260 = 206
(MPa)
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7. Tinh lai cac thong s6 bd truyén banh riang
- Chiéu dai con ngoai: R, = 127 mm

- Médun vong ngoai: m, = 2,5

- Ti $6 truyén: u = 3,5

- Chiéu rong vanh ring: b = 35 mm

- Géc nghiéng cha rang: B = (°

- Sé rang cua banh ring: Z, = 28,72, =98

- He s& dich chuyén chiéu cao: x, =%, =0

Theo cong thitc trong bang tinh dugce

- Dudng kinh chia ngoaid, =45 (mm)d, = 245 (mm)
- G6c¢ ¢on chia &, = 15,945", 8,=74,055°

- Chiéu cao rang ngoai h, = 5,5 (mm)

- Chiéu cao ddu rang ngoai:

h,., =36 mm, h,, = 1,4mm

- Chiéu cao chan rang ngoai:

hp, = 1.9 (mm), he,=55-1,4=41(mm)

- Dudng kinh dinh rang ngoai

- d,,; = 62,7 (mm), d,., = 2478 (mm})



CHLro’ng 4

THIET KE TRUC

L TRINH TU CAC BUGC THIET KE TRUC

Truc ding dé d& cac chi ti€t quay, bao gém truc tam va truc truyén. Truc
tam ¢6 thé quay cling vé6i cdc chi tiét 1ap trén né hoac khéng quay, chi chiu
duge lue ngang va momen udn.

Truc truyén luén luén quay, cé chic nang truyén chuyén dong giita cc chi
tiét, ¢6 thé chiu déng (hdi cA momen uén va momen xoan. Cic truc trong hop
giam t&c, hop tée do 1a nhiing truc truyén.

Chi tiéu quan trong nhat ddi véi phan 1dn cic truc 13 d6 bén, ngoai ra 1a do
cimg va déi véi cac tryc quay nhanh la d¢ 6n dinh dao dong.

Tinh todn thiét ké& truc bao goém cic budc:
- Chon vit liéu
- Tinh thiét k€ truc vé do bén

Xéc dinh tai trong tdc dung lén truc

Tinh so bd dudng kinh truc

Thiét k€& so bo truc .

bat tai trong va xdc dinh khoéang cdch gita cic goi dg
Tinh gdn ding truc | -

- Tinh kiém nghiém truc vé d6 bén moi

- Trudng hop cdn thiét tién hanh kiém nghiém truc vé€ do cing. Dai véi truc
quay nhanh con kiém nghiém truc vé do 6n dinh dao dong.

I, CHON VAT LIEU
Véi céc truc ¢ nhfmg thi€t bi khong quan trong, chju tai thdp c6 thé ding

5.GT-TKM-A
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thép khéng nhiét luyén (C50) dé ché tao truc. O céc may moc quan trong, hop
giam toc, hop t6c do ... khi chiu tdi trong trung binh, thudng dung thép C45
thuong hod hodc t6i + ram cao, thép 40Cr toi + ram cao dé ché tao truc. Trudng
hop tdi nang hodc truc dat trén cdc 6 truot quay nhanh, nén dung thép hop kim
20Cr, 12CrNi3A, 18CrMnTi thdm cdc bon dé ché tao truc. Co tinh clia mot ¢
loai thép ché tao truc ¢6 thé tra trong bang 4.1

Bdng 4.1. Vit liéu ché'tao truc

Vat liéu, nhiét luyén va giéi han bén, MPa
Puong kinh | Thép 35, CTS | Thép 45,45¢6 | Thép 45, toi kir::étl:];;pc
truc c6 o, = 500 o, = 600 c6 o, > 850 6 c;h > 1000
o], MPa
30 58 63 67 70
50 48 50 55 60
100 45 48 50 55

[IL TINH THIET KE TRUC

Tinh todn thi€t k& truc nham xdc dinh dudng kinh va chiéu dai cdc doan
truc ddp fmg cdc yéu cdu v¢ do bén, két cau, 1ap ghép va cong nghé. Musn vay
can biét tri s6, phuong, chiéu va diém dat cla tdi trong téc dung lén truc,
khoang cich gitta cac goi d& va tir g&i d& dén chi tiét 1ap trén truc.

1. Tai trong tac dung lén truc

Tai trong chi y€u tde dung Ién truc 1d momen xo4n va céc luc tic dung khi
an khép nhu: trong bo truyén binh rang, b truyén truc vit - banh vit, luc cing
dai, luc cang xich, luc léch tam do su khéng dong truc khi Idp hai ntra khép
not. Trong lugng ban than truc va trong lugng cic chi tiét 1ap lén truc chi dugc
tinh d€n ¢ cdc co cau tai nang, con luc ma sit trong cic & duge bd qua.

L.1. Luc tac dung tir cac b truyén banh rang, truc vit

Nhu dd bi€y, lue tdc dung khi an khdp trong cdc bo truyén dusge chia lam ba
thanh phan: lyc vong F,, luc hudng tam F, va lyc doc truc F,. Tri 56 cia ching
duge xdc dinh theo cdc cong thitc sau:
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B6 truyén banh rang tru
F,=2T/d,, =F,
F,=F, tga,/cosf=F,
F, =F, tgf=F,
trong d6 T, - momen xoén trén truc banh 1, Nmm;
d,., - duong kinh vong lan banh 1, mm,
Oy, - gOc dn khap;
B - gdc nghiéng cha ring,
Véi bo truyén banh rang tru ring thing = 0khi d6 F,, =F, =0
Diém dit ciing nhu phuong va chiéu cha cdc luce xdc dinh nhu sau:
Tét ca cdc luc coi nhir dat tip trung tai diém an khdp & chinh giita vanh
rang trén vong tron chia.
Luc F, vuéng géc v6i miit phing chita hai truc, F,; hudng nguoc véi chiéu
quay cua banh chu déng con F,; huéng theo phuong ngugc lai.
F, ndm trén mat phing chia cdc truc va c6 hudng tir ngoai diém an khop
vao tam truc.
F, song song véi truc quay, nam trén mit phang chita hai truc va ¢é huéng
nguoc véi chiéu nghiéng cha banh riang
Bo truyén truc vit - banh vit
F, =F,=2T,/d, =2T\nu/d,

Fo=F,=F,tgr o)
F,.=F,= Mtga cosy
cos(y + )
Trong dé

d, - duong kinh vong chia banh vit, mm

T, - momen xoin trén truc banh vit T, == Tnu, mm

o - gée protin trong mat cit doc cia tryc vit o = 20°.

¥ - géc vit

¢ - gb¢ ma sdt, dau "+" ding khi truc vit chti dong, "-" khi truc vit bi
dong. Trudng hop ma st nhd (¢ < 3% c6 thé tinh gin ding

Fio=F,=F,tgyva
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F,=F,=F tga

Diém dat, phuong va chiéu cla céc lyc xdc dinh tuong tu nhu déi véi banh
rang tru rang nghiéng.

F,, song song vdi truc clia banh vit va ¢6 hudng nguge véi chiéu quay caa
truc vit. F, huéng theo phuong ngugce lai.

F,, huéng song song véi truc clia truc vit va cé phuong nguge véi chidu
nghiéng cua rinh vit.

cdc luc F, bao gi¢ ciing hudng tir diém an khép vao tam quay clia truc.

1.2. B truyén banh rang con rang thing

F,=2T,/d,, =F,

F,, = F, tgasind, =F, (10.3)

trong dé d,,, - duong kinh trung binh ctia banh nhd, mm:;

o - goc an khép, thudng o = 20°;
8, - gbc con chia banh nho;

Céc lye F, trong bo truyén banh rang c6n bao gid ciing song song vdi truc
va hudng tir dinh xudng ddy con.

Vi banh ring con nhé thudng dugce lap cong xon (chia) do dé nén phéi hop
chiéu quay va huéng ring sao cho F,, ¢6 dau (-) va F,, ¢6 ddu (+).

Dén day, tri s6 cla cdc luc tde dung khi an khop dd duge xdc dinh. Céc
thanh phin Iuc nay ndm theo 3 phuong thang géc véi nhau, con chiéu chia méi
mot lyc phy thude vio nhing yéu t6 xdc dinh. Cu thé 1a chiéu clia lyc hudng
kinh F, chi phu thudc vio toa do cta diém dat luc, trong khi dé chiéu cha luc
vong F, khong nhitng phu thuéc vao toa d6 ciia diém dat luc ma con phu thuée
chiéu quay cla bénh ring hoac truc vit v vai trd ctia ching trong bo truyén,
con lyc doc truc F, thi phu thude chiéu quay, hudng rang va vai trd ctia chi tiét
quay dang x€t trong b truyén.

Téng qudt, d¢ x4c dinh tri s6 va chiéu cha cic luc téc dung lén truc, ta quy
ude chon hé truc toa d6 Oxyz nhir sau:

Truc z huéng doc theo dudmg tam cua truc tir trdi qua phai.

Truc y huéng theo phuong thing dimg vuong géc véi mit phing chia hai truc.

Truc x nam trén mat phing chia hai truc ¢6 hudng tir trude ra sau.
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N&u trén truc c¢6 nhi¢u bdnh rang va cdc chi tiét quay Khdc ta ciing diing
cdc cong thic trén xdc dinh luc cho méi cap banh ring dn khép réi téng hop
chiing lai v6i nhau dé tinh truc.

1.3. Luc tac dung tir bo truyen dai, b truyén xich va khdp néi

P6i v6i bo truyén dai va bo truyén xich, lyc tac dung lén truc F,, do lye
cang dai hoac luc cang xich tao thanh. Céc luc F, nay déu 1a luc hudng kinh, ¢
diém dit nim trén dudng tam truc, tai diém giita chiéu rong banh dai hodc dia
xich va ¢6 chiéu hudng tir tAm banh dai (hodc dia xich) lap trén truc dén tam
banh dai (hodc dia xich) kia.

Truong hop dudng ndi tAm nay tao vdi truc y mot géc v thi phan tich F
thanh hai thanh phan thang géc v6i nhau. Trong hé toa do Oxyz ta c6:

F,. = F, cosy
Fua = Fyq siny
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2. Tinh so bo dudng kinh truc

DPuong kinh true duge xdc dinh chi bing momen xoén theo cong thiic
d> W(O_,ﬁ mm
trong doé h
T- momen xoén, Nmm
[z] - Gng sudt xoin cho phép, MPa, véi vat liéu truc 13 thép CS0, thép
C45, 40Cr
[t]=12..20 MPa

Ciing c6 thé diing cong thic thuc nghiem dé x4c dinh so bo dudng kinh
true, chiing han dudng kinh ddu truc vio clia hop giam téc c6 thé 14y bang

d,=(0,8..1,2)d,

v6i d,, - duong kinh truc dong co dién.

Duong kinh truc bi dong ldy bang (0,3 ... 0,35)a, véi a - khoang cich truc.
Puong kinh tinh duoc 1ay tron dén cdc gid tri 0 va 5 va diing né 1am can cir dé
thi€t k& so bg cdc dudng kinh ciing nhu chon mot s6 kich thude chiéu dai truc.

3. Thiét ké sd bd truc

Buong kinh so bo tinh duge 1am tron dén tan cong 1A 0 va 5 réi dung né
lam ¢o s¢ chon 6. Ky hiéu dudng kinh d6 1a d, Trén co s& so d6 dong ¢6 duge
ban diu ta thiét k&€ mot (ruc bac ¢6 dudng kinh ting din tir 8 cho téi vai truc
nam phia trong hop gidm t6c. Nguoc lai dudng kinh cdc doan truc bat dau tir 8
ra t6i ngoai dau truc giam dan. Mdi bac truc k& tiép ¢6 dudng kinh hon kém
nhau 3 + 5 mm.

Tir dudng kinh d, c6 thé xdc dinh gin ding chiéu rong 6 lan b, theo bang

Bdng 4.2
im 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 100
tr:?;'n 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 47
]

Gid sir d6i véi truc banh rang hop gidm tdc banh ring tru mét cap trong so
d6 mau ta ¢6 the thi€t k€ so bo mot truc nhur sau: goi d,, d, 13 dudng kinh cic
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doan truc tir 6 ra t6i ddu truc. d, va d, 13 dudng kinh doan 1p chi tiét quay va
vai truc ta co:
Ll .

——

do

%} T T— =

|

|
1B
k2|

=T

Lm

K3

!

d,=d,-(3 +35)mm
d, =d,-(3+35)mm
d;=d,+(3+5)mm
d, =d;+ (8= 10) mm
vi d, 12 dudng kinh vai truc nén do chénh léch so v&i dudng kinh lién ké 1a
8 dén 10 mm. Néu truc ¢6 nhiéu bac hon thi cdc dudng kinh ti€p theo tinh
tuong tir nhu vay. Cdc dudng kinh sau khi tinh duge phai lam tron vé diy kich
thude thang co s& theo TCVN,
Chu ¥ rang tri s6 d; tinh theo cong thic trén tai cc tét di¢n lap & lan phai
14y bang dudng kinh trong cta 6 lan tiéu chuén theo ddy sd sau: 15, 17, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 ... Dong thoi tai cic
ti€t dién lap bdnh rang, banh vit, banh dai, dia xich va khdp néi cling cdn 1dy
theo cdc gid tri tiéu chudn sau: 10, 10,5, 11, 11,5, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 24, 25, 26, 28, 30, 32, 34, 36, 38, 40, 42, 45, 48, 50, 52, 55, 60, 63,
65, 70, 80, 85, 90, 95, 100, 105, 110, 120, 125, 130, 140, 150, 160.
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Dinh két cdu truc:

Dua theo dudng kinh céc tiét dién truc vira tinh duge va chiéu dai tuong
Ung, dong thdi chid ¥ dén cc yéu cdu vé 13p ghép (dé thédo lap va ¢6 dinh cdc
chi ti€t tren truc) va cong aghé (dam bao do chinh xdc va thuan tién khi gia
cong); d¢ quyét dinh két cau tryc. Néu ding theo két hop véi lap c6 do doi dé
lap cdc chi tiél quay 1én truc thi can dua vao dudng kinh truc tai chd lap ghép
dé chon kich thudc tiét dien then tuong tng s& ¢6 ranh then trén truc. Trudng
hop dung then hoa thi k&t cau then hoa chon theo bang. Ti mi hon cdn tham
khao muc cdc tai liéu trong phéan phu luc.

4. Xac dinh khoang cach giita cac géi da va diém dat luc

Chiéu dai truc ciing nhu khodng céch giita cac g&i d& va céc diém dat luc
phu thudc vao so dé dong, chiéu dai mayo cta céc chi tiét quay, chiéu réng 6,
khe hé cin thiét va cdc yéu 16 khac.

Chiéu dai may o banh dai, may o dia xich, may o banh ring tru

L,=(1,2..1,5)d
Chiéu dai may o banh vit
L,=(1,2..18)4d
Chiéu dai may o banh ring con
L=(1,2.. 1,4)d
Chiéu dai may o nira khép n6i
I,=(1,4 ... 2,5)d - d6i véi néi truc vong dan héi
l,=(1,2 .. 1,4)d - d&i vé6i néi truc rang

trong d6 d la dudng kinh ché 1ap chi tigt quay

Céc kich thude khéc lién quan dén chiéu dai truc chon theo bang 4.3 (xem
thém cic hinh vé)

Khoang cich giita cdc diém dat Iuc va chidu dai cdc doan truc duge xédc
dinh tuy thuge vao vi tri ctia truc trong hop giam téc va loai chi tiét ldp lén truc

Dung céc ky hiéu sau day:

k = s6 thif tr ca truc trong hop giam t6c, k = 1, ... t, véi t 12 s6 truc clia hop
gidm 16c (t = 2 d6i véi hop giam téc 1 cdp, t = 3 d6i v6i hop giam toc 2 cép
V.V

i - s0 thit tu chia tiét dién truc trén d6 1ap cdc chi tiét c6 tham gia truyén tai
trong
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i =0 va l: céc tiét dién truc lap &

0=2..s, vdis la s6 chi ti€t quay (banh dai, binh rang, banh vit, truc vit,
dia xich va khap néi)

1, - khoang cdch giita cdc g6i dd 0 va 1 trén truc thit k

l,; - khoang céch tir g6i diy O dén tiét dién thif i trén truc thit k

1. - chiéu dai may o ciia chi tiét quay thit i (1ap trén tiét dién i) trén truc k,
tinh theo cong thitc (10.2) ... (10.5) tuy theo loai chi ti€t quay, trong d6 thay d
bang d, tinh theo T,.

I, - khoang cong xén (khoang chia) trén truc thit k, tinh tir chi ti&t thi i ¢
ngoai hop giam 8¢ dén gbi d&

L. =0,5 (L, +b)+ks+h,

b,, - chiéu rong vanh rang banh rang thit i trén truc thi k

Tuy theo loai hop gidm toc 1,; duge tinh theo cong thidc cho trong bang 10.4,,
b, - chiéu réng 6 tra theo bang theo dudng kinh so bd cha tryc trung gian d.

Bang 4.3. Tri 56 cia cdc khodng cdch k;, ky, ky va h,.

Tén goi Ki hiéu va gia tri
Khoang cdch tr mat mit cta chi tiét quay dén thanh K =8 15
trong cua hop hoidc khoang cdch giita cic chi tiét quay e
Khoang cdch tir mat mit ¢ dén thanh trong ctia hop (18y K =5 15
gi4 tri nho khi boi tron 6 bing dau trong hop giam téc) 2o
Khoéang céch tir mat mit cha chi tiét quay dén nap 6 ks, =10..20
Chiéu cao nép & vi diu bulong h,=15..20

5. Tinh gan dang dudng kinh cac doan truc

Tié€n hanh theo trinh ty sau:

a. V& so d6 truc, so do chi tiét quay va lue tir cdc chi ti€t quay tac dung lén
truc

b. Tinh phén lyc F1, va Fl, trén cdc g6i do trong mét phing 2Oy va zOx

c. V& biéu d6 momen u6n M, vi M, trong cdc mat phing zOy vi zOx vi vé
biéu d6 momen xoén T.



d. Tinh momen uén téng M, vd momen tuong dwrong M, tai cdc tiét dién j
trén chiéu dai truc

Bang 4.4

Loai hép giam toc

Truc thir

Cong thire tinh

Hoép giam tdc banh

I 3= "; =\, k"}
rang tru mot cdp 1 =l Ly =05 (4, + by + k, +k,
Hop gdim tSc banh b2 = 0,5 (s +bo) + Ky + kyy

ing tru hai ca I by =1y + 0,5(L; + Lyy) + ki3
rng ty fiar cap Ly = Logo + Lgs + 3k, + 2k, + by,
L = 0,5 (L, + by) + k, + ky;
Hop giam tSc bénh I by =1y +0,5(1 5, + 13) + k3
rang tru 2 cap phan by = 2y - 1y 5 1y = 21y,
doi cap nhanh - Iy = by by = ;s
Ly =21, + Las.
I lp=-lan [ =05(,, + bo) + k; +ks;
I =2h;;
; 2= 0\ 1 k-,;
Hop giam tdc¢ bdnh b 3 Lz + oy + L+ ks
, L s 11 ly=1, + 15 +k, +bg;
rang tru 2 cip dong
=l + 15,
fruc,
L, = 0,5 (I3 + by) + k, + ky;
III 1_‘” = 2132;
Ly =13 + 13
by = -Lns ) = (2,5..3)d;
1 L=l +k +ky + 1,3+ 0,5 (by - by
cosd, );
Hop giam t6c bdnh L, = 0,5 (Lot by) + Ky + ky;
rang con - tru Li=1lp+0,5 (. + b3 cosdy) + k'
ll 12! = 1m22 + lm23 +b0 + 31(] + 2k2;

v4i 8, 6,- gbéc con chia trén banh nho
va bdnh 16n
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Hop giam tdc truc
vit - banh vit

I (Truc vit)

Lo ==Ly Ly = (0.9... D
L =13/2
voi d_,n- dudng kinh ngoai ctia banh vit

I

l; = 0,5 (Lot bo) + Ky + k33

Ly = lyy + 103

M= /M’ AM: Nmm

M, = \/Mj AT Nmm
trong d6 N,; M,; - momen udn trong mat phéng yoz va xoz tai céc tiet

¥’
dién J;

¢ /
ATE T =G
v 7 T
- M[
G =
M}

M

oz
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e. Tinh dudmg kinh truc tai cac tiét dién j theo cong thic

d; = M, /(0,l[c] mm

trong d6 [G] - ing suat cho phép ciia thép ché tao truc, cho trong bang
Trudng hop truc réng d, dugc tinh theo cong thie

d=3/M,, /1000 o]
trong d6 B =d, /d; vdi d,; - dudng kinh trong clia truc réng tai tiét dién |

So sdnh d; vira tinh duge véi duéng kinh wrong vimg d trong phan tinh so bo
néu d; < d thi€t k& so bo dat yéu cdu, khong cdn phai tinh lai.

6-Tinh kiém nghiém truc vé do bén mdi

Khi xdc dinh dudng kinh truc theo cich trén ta khong hodc chua xét téi
mot 86 yeu 6 anh hudng dén do bén moi cia tryc nhie dac tinh thay ddi cta
chu ky tng sudl, sy tap trung (ng sudt, yéu 16 kich thude, chat lugng bé mat
v.v... Vi vay sau khi dinh két cdu truc cdn ti€n hanh kiém nghi¢m truc vé do
bén moi cé ké dén cac yéu tS vira néu.

=
e

=

R ] I3 R . ) :
(‘ . y - Fo ] M R,
. M2
wmm“““l“ m"wr --..rllllﬂﬂ"""““
M, =

fFL.
Pz
. IIEII * [T
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K&t cdu truc vira thiét k&€ dam bdo duge d6 bén moi néu hé s6 an toan tai cac
1iét dién nguy hiém thed man diéu kién sau:
8 = Sg;- S,J-/\/S; A sfx > [s}

trong do :

[s] - hé s6 an toan cho phép, théng thudng |s] = 1,5 ... 2,5 (khi cdn tang do
cing [s] = 2,5 ... 3 nhu vay cé thé khéng cdn kiém nghiém vé do cing cha
truc).

Soj VA 8, - hé 6 an toan chi xét riéng (ing suét phdp va hé s6 an toan chi xét
riéng (g sudt nép ta1 tiét dién J:

S T
(o] = -
Rm._f;r 7} i l?”ﬂ{}-n;,r
T
S]_. =

! K T Awrrmj

el Cuy
Trong dé
o, vit T, - gi6i han moi udn va xoin dng vdi chu ky d6i xing. C6 the 1ay
gan ding o | = 0,436 o, (461 vdi thép c4c bon) va o, = 0,35 &, + (70 ... 120)
MPa (d6i v6i thép hap kim); 1., = 0,58 6., ; G, T, Oy » Ty - bi€N dO va tri 56
trung binh cia @ng sudt phdp va ung sudt ti€p tai tiét dién j:
o o2 o] Ag

_ max; Cmmy o max J s

a 3 - mj 3 »

g

D61 véi truc quay, img sudt uén thay déi theo chu ky déi xing, do dé

Umj = 0, Gaj = Gmax_i = M}/WJ

véi M; 1a momen uén téng hop tinh & phén trén.

Khi truc quay 1 chiéu (ing suat xoan thay déi theo chu k¥ mach dong do dé

ij = tnj = ‘cmax/2 = le(zwnj)

Khi truc quay 2 chiéu ing suit xodn thay d6i theo chu k¥ d6i xing

dodért, = 0; Ty = Tonax = /W,

véi W, va W, 1a momen can udén va momen cén xodn tai tiét dién j cla
truc, duge xdc dinh theo bang.
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Bing 4.6. Cong thite tinh momen cdn uén W, va mémen xocdn W,,.

Truc tiét dién tron W, = nd;* /32 W;=mnd;’ /16
m{}
i W= L1 Lasde wd} |  d,
Truc ¢6 16 ngang 32 d, W = T 1 4
B d, dudng kinh 16 ngang f
Tryc c6mot ranh | .. _ md)  bi(d, ~1)’ wd)  bi(d, 1)’
then b32 2d, 716 2d,
L W md’ bt(d, -1)’ ad) bt (d, -1)
Truc cé hai rinh ' T3 4 =6 J
then 4 b
- trong do b, t, - tra bang 10.1 hodc 10.2 theo d,
E) 3
W o $nd . Snd,
f 32 ! 16

Truc then hoa rang
chit nhat

Trong d6 € = 1,125 doi véi

then hoa ¢@ nhe, & = 1.205

déi vdi & trung, & = 1,265 d6i v&i ¢& niang va d; 1a

duong kinh trong.

i Truc then hoa ring
- than khai

d ;‘

i 3 2

7Id3

J

4 ].6

Yo VA Y, - hé 56 k€ dén dnh hudng cia tri s6 tng suét trung binh dén do
bén moi, tra theo bang.

Bing 4.7. Tri 56 ciia cdc hé s6'ké dén dnh hudng
cita iing sudt trung binh dén dé bén mdi.

Kh o,
H¢ s6
300 - 700 700 - 1000 | 1000 - 1200 | 1200 - 1400
We 0,05 0,1 0,2 0,25
W, 0 0,05 0,1 0,15

Koy v2 Ky, - hé 86, xdc dinh theo cédc cong thic

78




Koo = (Ko/es + K, - 1/ K,
Ku‘l_j = (Kklsl + Kx - 1)/ K:,,

trong doé

K, - hé s6 tap trung Gng sudt do trang thdi bé mit, phu thuoc vao phuong
phdp gia cong va do nhan bé mat, cho trong bing

K, - hé 56 tang bén bé mat truc, cho trong bang phu thudc vao phuong phép
tang bén bé mat, co tinh vat liéu.

Bdng 4.8. Tri s6 cita hé s6'tdp trung 1ing sudt do trang thdi bé mdt K .

Phuong phap gia cong va do Khi o, , MPa
nhan bé mat 400 600 800 1200
Mai R, 0,32 ..0,16 1 1 1 1
Tién R, 2,5 ... 0,63 1,05 1,06 1,10 1,25
Tién tho R, 80 ... 20 1,20 1,20 1,25 1,50
Bé mat khong gia cong 1,30 1,35 1,50 2,20

€4 » €, 12 h¢ s6 kich thudc ké dén 4nh hudng cla kich thudc tiét dién truc
dén gidi han moi. tri s6 clia chiing cho trong bang.

Bang 4.9. Tri s ciia hé s6'tang bén K,

K, doi vdi
Phuong Gidi han bén Truc tap )
phap taing | o, trong loi, frung i Truc tap trung
s % gung | . 2t ahid
bén bé mat MPa Truc nhan s irng suat nhiéu
- suatit K; =
K;,=18..2,0
1,5
Toibang 1 o0 %00 | 1517 | 16..17 24 .28
dong dién
C ay { 800 ... 1000 1,3... 1,5 - -
1an s6 cao |
Thdm Nito™™' | 900 ... 1200 I,1...1,25 1,5... 1,7 .2,
Thi 400 ... 600 1,8...2,0 3 -
am 700...800 | 1.4..15 - -
cacbon
1000 ... 2000 1,2...1,3 2 -
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Phun bi ** 600 ... 1500 1,1 ... 1,25 1,5... 1,6 1,7...2,1

Lan nén'® - 1,2...1,3 1,5...1,6 1,8 ...2.0

Chit thich: "' Tri s6 dd cho tng v6i duomg kinh mdu d = 10 - 20mm va chiéu
sau 1op t6i bang (0,05 ... 0,2)d. D6t voi tru ¢6 duomg kinh 1ém K 1dy nhd hon
mar it '
VLdy tri 36" nhd khi chidu day 16p tham nito bing 0,01d, 16y tri s6 1én khi
| chiéu day Iop tham nito bdang (0,03 ... 0,04 )d.

Y86 liéu tim ditoe & cde mdu thi nghiém 6 duomg kinh d = 8 .40 mm, tri 56
nho diitng khi vin toc phun nho.

M1 S6'liéu nhan duoc 6 cde mdu 17 ... 130 mm.

Bung 4.10.Tri s6 ciia hé s& kich thudc g, vae,

Dang L Puong kinh truc, mm
. ... | VYatliéu truc
chiu tai 15 | 20 | 30 | 40 | 50 | 70 | 80 | 100

Usdn g | Thép cacbon 0,951092 | 0,88]0,85|0,81 0,76 10,73 10,70

" Uén ¢, | Théphopkim | 0,87 1083|077 0,73 | 0,70 | 0,66 | 0,64 | 0,62

Xoan ¢, | Thép cacbon va

. . 0,92 10,89 1 0,81 | 0,78 | 0,76 | 0,73 | 0,71 | 0,70
thép hgp kim

E

Tri s6 K, va K, 1a hé¢ s tap trung img suat thuc t€ khi uén va xoén, tri s6
cia chiing phu thudc vao loai y&u t6 gay tap trung dng sudt. Tai cdc bé mit truc
lap ghép ¢6 do doi c6 thé tra trie tiép ty s6 K, /e,va K /g,

Bang 4.11.Tri s6 cua K/ g,va K, l¢, d6i v6i bé mdt fruc ldp c6 do doi.

Buong | ién
Kinh truc| .
d, mm lap | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1200

Gidi han bén o,, MPa

Ko/ €5

< 30 ...

50 6 | 225|250 | 275 | 3,0 325 | 35 | 3,75 |4,25
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k6 | 1.69 | 1.88 | 2,06 | 225 | 244 | 263 | 2.82 | 3,19
h6 | 146 | 1,63 | 1,79 | 1,95 | 2,11 | 2.28 | 2.44 | 2,76
6 | 275 | 3,05 | 336 | 3,66 | 3,96 | 428 | 4,60 |5.20
” 1580‘" k6 | 2,06 | 228 | 2,52 | 2,75 | 2,97 | 3.20 | 3.45 |3.90
h | 1,80 | 1,98 | 2,18 | 238 | 2,78 | 2.78 | 3,00 | 3,40
K, /e,
6 | 1,75 | 190 | 2,05 | 220 | 235 | 2.50 | 2,65 | 2,95
<35% k6 | 1,41 | 1,53 | 1,64 | 1,75 | 1,86 | 198 | 2,09 | 2.31
h6 | 1,28 | 1,38 | 147 | 1,57 | 1,67 | 1,77 | 1.86 | 2,06
s6 | 2,05 | 223 | 2,52 | 2,60 | 278 | 3,07 | 2,26 | 3.62
g 1530"' K6 | 1,64 | 1,87 | 2,03 | 2,15 | 2,28 | 2,42 | 2,57 | 2,74
h6 | 148 | 1,60 | 1,71 | 1,83 | 1,95 | 2,07 | 2.20 | 2,42

Tri s6 K, va K, d6i v6i ranh then, chan ring, then hoa phu thudc vao gidi
han bén clia vat liéu va tra theo bang.

Bdng 4.12. Tri $6 cia K . va K, déi voi truc 6 ranh then,
truc then hoa va truc cdt ren

Truc ¢6 ranh then Truc then hoa Truc cit ren
- K, khi cat bang K.
h

MPa dao dao K, K, Rang Ring K, K.

phay phay chir than

dia ngon nhat khai
400 1,30 1,51 1,20 | 1,35 | 2,10 1,40 1,45 | 1,27
600 1,46 1,76 1,54 | 1,55 | 2,36 1,46 1,96 | 1,58
800 1,62 2,01 1,88 | 1,65 | 2,55 1,52 2,32 | 1,79

B.GT-TKM-A
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.
1000 |l,77 2,26 222 11,72 | 2,70 1,58 2,61 1,97

uZ(}U 1,92 2,50 2,39 | 1,75 | 2,80 1,60 290 | 2,14

Cu6i ciing tri s6 clia K,, va K, doi véi géc lugn, ngdn 16m, 16 ngang va tai
chan ren truc vit ¢6 thé tra trong bang.

Nhur vay 1a tri s6 cua K, va K, rat khdc biét tuy thude vio loai yéu t8 gay
tap trung dng sudt. Trudng hop tai mot tist dién cha truc déng thdi cé nhiéu
nguyén nhan gy tap trung tng suét, ching han tai mat cit trung binh cha bé
mat ldp ghép banh ring v6i truc d6ng thdi cé hai y&u t6 gay tap trung tng sudt,
dé la lap c6 do doi va ranh then, thi khi tinh todn phai so sdnh cdc gid tri cla
Ko/e, v6i nhau va K /g, va 1dy gid tri 16n hon dé tinh.

Bdng 4.13.Tri 56 cva K, va K, déi vai gée lugn,
ngan lém, 16 ngang va chén ren truc vit

K, K,
Yéu 1o gay tap So dé Khi o,, MPa
frung ung suat
<700 | 21000 | <700 | > 1000
Goc Iuon (D/d =
12 - 2) — - 2,50 | 3,50 1,80 |2,10
khi r/d = 0,02 e LOT 185 1200 |140 | 153
$r/4=006 Sl 160 164|125 |13s
-r/d = 0,10 : ’ ’ ’
Ngan Idm (t = 1) uua
khi r/d = 0,02 ,; S |19 235 [ L40 | 1,70
~r/d = 0,06 41,80 200 [1,35 |1,65
- r/d = 0,10 1,70 | 1,85 1,25 {1,50
L& ngang
khi do/d = 0,05 ...
025 1,90 12,0 1,75 |20
Chan ren truc vit - 2,30 | 2,50 1,70 1,90
82
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Thay cdc gid tri tinh dugc clia s,; va s vao cong thiic s€ xdc dinh dugc hé¢
sG an toan 8; tai cdc 1i€t dién nguy hiém (j=1; 2 ..). Yéu céu s; 2 [s].

Trudng hop s; nho hon hé s6 an toin cho phép phai tang dudng kinh truc
hoidc chon lai vat lidu truc ¢6 do bén cao hon so véi vat liéu da chon. Mat khéc
ciing khong nén lay s, qud 16n vi nhu the s& lam tang trong luong chi tiét va
lang phi vat lieu . Do d6 néu do ciing cla truc va di€u kién ldp ghép cho phép
thi nén giam bdt dudng kinh truc hodc chon vit liéu ¢6 giGi han bén thip hon.

7. Tinh kiém nghiém truc vé dd bén tinh

Dé dé phong kha nang bi bién dang déo qué 16n hoac phd hong do qui tai
dot ng6t (chang han khi mé& mdy) cdn tién hanh kiém nghiém truc vé do bén
tinh. Cong thic kiém nghiém cé dang

Ga= Vo A3 <o)
trong dé
6 =M,,/(0,1 &)
T =T (0,2dY
o] =08 a,

Véi M_,, va T, - momen uén 16n nhit vA momen xodn 16n nhdt tai tiét
dién nguy hiém ldic qué tai Nmm;

O, - giGi han chay cua vat liéu truc, MPa.

8. Tinh kiém nghiém truc vé dé cimg.

Kich thude truc duge xde dinh theo do bén khong phai bao gid cling dam
bido dlt 46 cimg can thiél cho st 1am viée binh thudng cha cdc bd truyén va cic
6 cling nhu do chinh xdc clia co cdu. Vi vay cdn tién hanh ki€ém nghiém truc vé
dé cimg.

Ngudi ta phan biét do cing uon va do cing xodn lién quan dén bién dang
uén va bién dang xodn cla tryc.

Tinh do cing uén

Khi d6 vdng f qud 16n s€ lam cho cidc banh rdang an khép bl nghiéng, lam
tang sy phan b6 khong déu tai trong trén chiéu rong vanh rang, con khi géc
xoay 0 qué 16n s& 1am ket cédc con lan trong cdc 6. Do vay diéu kién dam bdo
dé cimg udn sé la

f <[f}



6 < plB]

trong d6 [f] - do vong cho phép; [0] - géc xoay (hodc géc nghiéng cha
duong dan hoi cia truc) cho phép. C6 thé |4y [f] va [0] nhu sau:

[f] = 0,01 m d6i v6i truc lap banh rang tru

(f] = 0,005 m d6i véi truc banh rang con

[f] = (0,005 ... 0,01) m d6i véi truc cia truc vit

frong dé m - mé6 dun an khép

[B] = 0,005 rad déi véi 8 bi d&

[0] = 0,001 rad d6i véi é truot

Trong nganh ché tao mdy d6i véi c4c truc c6 cong dung chung cé thé 1ay

[f] = (0,0002 .... 0,0003) |

D6 vong f v géc xoay 6 duoc xdc dinh bing phuong phdp ctia "Siic bén
vat ligu ". Trudmg hop don gian c6 thé coi truc nhu mét dam cé tict dién khéng
ddi dat trén hai goi d va ding cdc cong thitc cho trong vang 10.14 d€ tinh,
trong d6 R - m6 dun dan héi MPa, J - momen quén tinh, J = nd*/64

Bdng 4.14. Cong thic tinh géc xoay 0 va do vong f

d e
G\c’)c . x?ay g _12;—"”?@’ ——E—AE_ F Al : i B_ 1C
va do vong f a | b rc‘l % I _Zéc
0, Fab(1+b)/6EJ] -F,cl/6EJ
" 0, ~Fab(1+a)/4EJl F,cl/3EJ
B¢ 05 F,c(21 + 3¢)/ 6E]
0, Fb(I’ - b’ - 3d%)/ 6EJI F,c(3d” - %)/ 6EJI
B 0, -Fa(1” - a% - 3¢%)/ 4EN -
86 Fab(b-a)/3EJ! -
f, Fbd(1* - b” -d%)/ 6EJ1 -F,cd(l* - d*)/ 6EJI
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fe Fae(l” - a* - 3d*)/ 6EJl -
£, Ea’b?/3E]] ]

fe Oy F,c’(I+c+)/3EJ]
Khi truc vit b6 tri d6i xing dai véi hai 6
f=13FAF;/(48E])

Trudng hgp trén 1 g6i d& 2 6 d& - chan va trén géi kia 12 6 d&

f= (7E. I’ A3F,d Y A(TEI'Y | (T68EJ)

trong dé
| - Khoang céch gitra hai g6i d& cta truc vit, mm
d, - duong kinh vong chia cia tryc vit, mm

f., F, Fy - luc huédng tam, luc vong trén truc vit va luc vong trén banh
vit, N
Fl

l(—ﬂ 0,373 0625&
- 64 (7 + * df])

véi d,), d;, - duong kinh vong dinh, dudng kinh vong day ren truc vit

9. Tinh d§ cimg xoén

D¢ cimg xoén ¢6 ¥ nghia quan trong d6i véi cdc co cdu phan do, mdy phay
rang, vi chuyén vi géc 1am gidm d6 chinh x4c ché tao; d6i véi truc lién banh
rang va truc then hoa chuyén vi géc lam tang su phan b6 khong déu tii trong
trén chi€u rong vanh ring. Vi vay cdn han ché bién dang xoén (géc xoin) theo
cong thic

¢ =TINGJ) < [0}

trong dé G - mo6 dun dan héi triegt, MPa;
J, - momen quén tinh doc cue, véi tiét dién tron duong kinh d,
J, = nd*/32 mm?*;
1 - chiéu dai doan truc dang tinh, mm.
Dai vé6i thép G = 8.10° MPa.
Dai véi doan truc ¢ ranh then, gée xoén ¢ tinh theo cong thitc
¢ =Tlk (GJ,)) <[pl (10.36)
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véi k = 1/[1-4yh/d]

trong dé h - chi€u sau rinh then;

Y - hé 56, bang 0,5 khi ¢6 1 rinh then, bing 1 khi ¢6 2 rdnh then cach nhau
va bang 1,2 khi ¢é 2 rianh then cdch nhau 180°.

G6c xoéan cho phép [¢] 14y nhu sau:

- d6i v6i truc chinh ctta mdy cét c&@1dn  [o] = 5 trén chiéu dai 1 m

- d6i véi truc ciia mdy van chuyén [0] =15 ..20" trén chiéu dai Im
- d6i v6i truc clia hop giam t6c va hop  [o] = 30 trén chiéu dai 1 m

t6c do

IvV. Vi DU

Tinh truc dan chia bd truyén banh riing con rang thang di tinh trong chwong

3, ddu truc ¢6 1ap banh dai tinh trong vi du chuong 2, truc quay mot chiéu

86

1. Chon vat liéu lam truc thép C45
o= 750 MPa, o, = 450 MPa

- Ung xuat cho phép [o] =[15 i3 0] MPa
- Chon ung xuit cho phép: [6] = 15 MPa
2. Xac dinh luc tac dung Ién truc

a, Luc tac dung tir bo truyén banh rang

Luc vong F,, = F, = 2T/d_, = 2.%)—222 = 1075 (N)

- Luc hudng tam va luc vong: P, = P,, = F,,.tga.cos(3,)
= 1075.1g20°% cos74,055°
= 100 (N)
P,=P, =F tga.sin(d,)
= 1075.tg20" sin 74,055°
= 1075.1220°

o .
b, Litc tdc dung tit b truyén dai P, = 2.F,.Z.sin 7‘ =472 (N) tinh & phén dai

- Vi géc nghiéng dai 60° ta phan tich F, thanh 2 luc thanh phin



F,, = F,. cos60’ = 472. cos60" = 236 (N)
Fux = P, . sin60° = 472, sin60° = 410 (N)
3. Tinh sd bo truc

d, 2 YT70.2[r] = §/32920/0,2.15 = 32,2(mm) chon d,, = 25 (mm)
- Trén truc ra:
chon d, = 35 mm
4. Xac dinh khoang cach giita cac gi da va dieém dat luc
Sc bo chon chiéu rong 6 lan
- Chiéu dai may o banh ring
d, =25=>b, =17
dp=35=b,, =19
- Chiéu dai may ¢ binh rang
I, =(1,2..1,4)d
Loy = 1,2 .d =30 mm
lm” =1,4.d=35mm
chon l,, .= 35 mm
- Chiéu dai may o banh rang
L, = 14.d, =14.25=35(mm)
b, =1,2.dy = 1,2.30 = 36 (mm)

L2 . L1l

=

=i NI

d2|
3

&7
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ta ¢6 cong thirc tinh:
lp =1L
lez=0,5(,4+b) +ks+h,
- Theo béng
- Khoang céch tir mat muit ciia chi tiét quay dén nép 8 k,= 10...20 chon k,= 15
- Chiéu cao nép § va bu long:
h,=(15..20) chon h, = 18
L = 0,5(32+17)+15+18 = 57,5 (mm)

chon 1, =60
= 1, =(2,5+3)d,
2,525=625
=1y, =
3.25=75

chonl,, =70,1,,=120

I3 =70+ 10 + 35 + 0,5(17-35(cos15,9)

=l +k, +k, + 1“‘13 + 0,5(b; - by;.cosd)

Trong d6:

- Khodng céch tit mat miit chi tiét quay dén thanh trong ctia hép

k,=8...15chonk, =10

- Khoang cdch tir mat miit cia 6 dén thanh trong ciia hop
k,=35...15 chon k,= 10

- Tacé:b;=b=35

Trong d6: b la chiéu rong vanh ring

5. Tinh gan ding truc

Xdac dinh lue va mo men tac dung trén truc y

S F,=0>F +Y,+Y,+F

> M, =0=F,.60-Y,.70-120.F, =0

60F, —80h
BT 7
_ 60.236-120.1075

Y
§ 70




Y, =-1640(N)
=Y, =+331(N)

Trong dé6 M, = %;109 = 3050( Nmm)

Xét MC(1-1)

M, =F,Z;0<Z, <602, =0=>M,=0
Z, =60 = M, = 14160 (Nmm)

Xét MC(2-2)

M, =F,.Z,+ Y\(Z,-60) 60 £ Z, £ 130

Z,=60=> M, = 14160 (Nmm)

Z, =130 = M, = 53750 (Nmm)

Xét MC(3-3)

M;=P.Z,v3i 0<Z, <50

Z;=0=>M,=0

Z, =50 = M, = 53750 (Nmm)

- Luc va mo men trén mat phang ngang (xOz)

Y F, =0 F +x,+x,+P, =0

61,25

dM,=F.60-x,70-P.120+ 100=0

_ F,.60-P..120 -3062,5
70
| 410.60-372.120-3062,5

70
x, = =330(Nmm)

Xy

xii

x , = —452(Nmm)
Xét mit cat (1-1)
M,=F,.Z, 0<Z,<60
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5370

410 1 5o T 31°T 100 l

W

24600

3062
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Z,=0 = M,=0

7,260 => M,=24600 (Nmm)

- Xét mat ca(2-2)

M,=F. Z, + X ,(Z,-60) v6i 60 < Z, < 130
7,260 = M,=24600 (Nmm)

Z,=130 = M,=18600 (Nmm)

- Xét MC(3-3)

M=Z,.P. v6i Z, = 0 = M,=0

Z, =50 = M;=18600 (Nmm)

- M6 men uén téng tai cdc ti€t dién

M, =M +M;

= M,=~0"+0° =0

M, =~24600° +14160° = 28384( Nmm)
M, = /186007 + 537507 = 56877(Nmm)
M, =402 +3062,52 =3062,5(Nmm)

- = Md men tuong duong tai cdc diém

M, =M, +M}0T5

M, =+0° +0,75.32920° = 28690(Nmm)

M., =+28384* +0,754/32020° = 40230(Nmm)
M., =~/56877% +0,75.32920° = 63622(Nmm)
M, =+/3062,5" +0,75.32920° = 28674(Nmm)

d, =3/M,, 10,[7])

Theo bang chon [t} = 63 MPa

d, =3/28509/0,1.63 =16,5

d, =1/636222/0,1.63 = 21,6 <25

d. =3/28674/0,1.63 =16,6
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Céc kich thude di chon trong phén thiét k€& so bo 12 hop ly.
6. Kiém nghiém vé dé bén mdi

S, =8,.8, /82 +S2 2[S]

a T
-1 . 1
L] S{,-

Ta ¢6 cong thiic:

Trong dé

S,, =
Kédj 'O-ﬂ'f + lPO.O-m_;

N K:r,_,! Tyt 0T,
o, 1a giéi han uén
o =0,436.0 =0,436.750 = 326,8( MPa)
r_, =0,58.0_, =0,58.326,8 = 137(MPa)
- Trong d6 0> 7450 ,,;,T,,; bién do va tri s6 trung binh cha tng sudt
phap.
- D61 véi truc quay ng sudt thay déi theo chu ky d6i xiing o,,, = 0; 5, =
Cpaxs = Mp/Wy

Dya vao bi€u d6 mo men chon mé men 16n nhét tai diém B: M, = 53750
N.mm

dg= 30 (mm)
- Theo bang ta cé cong thitc .
W,=md,/32=314.30"/32 =1533
53750
= = =35(MP
Gab‘ T nax B 1533 ( a )

- Khi truc quay 1 chiéu tng sudt xoin thay d6i theo chu ki mach dong
dodo T mR= T aB = T maxsz = TBIQ'WOB
- Chon h¢ s6 tang bén K, = 1,6

LT, 32920
"W, 30664

=10,7

=7, ..=7.5=535

- Chon y; = 0,05y, =0
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Kr'}

K(-m ={—+K,-1/K,
gf}

Kip= (K/e+K,-1)/Ky

- Chon tap trung ting sudt K, =1 -
- Theo béng

K,le, =275

K,/g,=2,05

Kop = (2,75+1-1)/1,6 = 1,34
Kup = (2,05+1,1-1)/1,6 = 1,34
Seus = 326,8/(2,7.35+0,0.0,5) = 3,5
Sus= 137/(1,35.5,35+0.3,865) = 19

S, =3.5.19/4/35% +197 =345 >[S]

= Truc thiét k& dat yéu cdu
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 Chuong 5

TINH O LAN

I. BIEU KIEN CAN THIET BE TINH O

Tri s6 chicu quay va dac tinh tdc dong cla tai trong.

Tén s6 vong quay

Tuéi tho cin thiét

Cac yéu cau khic lién quan dén mdy va diéu kién sir dung
Gid thanh 6.

Cac bude chon va tinh toan 6:

Chon loai &

Chon ¢4p chinh xdc

Chon kich thudc

Kiém tra kha nang quay nhanh.
Chon loai 6 lan

IL. TINH O
1. Chon &

Vi cde hop giam t8c thong thudng ta ¢6 thé chon mét trong céc loai & sau:

- Vi cap banh rang tru rang thing: 8 bi 46 mot day

- V61 cap banh rang tru rang nghiéng: cin <t vao ty s6 F/F, mi c6 lua
chon pht hop. khi F,/F, < 0,3 chon 6 bi d5 mot day; khi F /F,_ > 0,3 chon & bi d&
chan hoac 6 con.

- V6i cap banh rang con rang thang: 6 con d& chan mot day.

- Vi cap banh vit, truc vit: O bi d& chiin cho bénh vit va é con cho truc vit.
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2. Chon cap chinh xac
TCVN quy dinh ¢6 5 cép chinh x4c 6 lan. Tuy nhién gid thanh clia chiing
rat khac nhau. trong ché€ tao mdy cap chinh xdc thong thudng 1a cap 0 hoic 6.
3. Chon 6 13n theo tai trong déng
Co= QW
Trong d6 Q tai trong quy udce (kN)
L tdi tho chia & (triéu vong)
m béc cla dudng cong moi: m = 3 d6j véi 6 bi; m = 10/3 d6i véi
6 diia.
Néu goi L, 12 tudi tho clia 6 tinh béng gid thi:
L, = 106.L/60
tudi tho nén ding tuy theo loai 6 va diéu kién sit dung.
Xdc dinh tai trong quy udc
Vi 6 bi d@, 6 bi d& chin va § con
Q = (XVE. + YF,)k .k,
Véi 6 bi chiin va 6 chan d&:
Q = (XF, + YF,) kK,
Trong cac cong thire trén thi

F, F, tai trong huéng tam va tai trong doc truc tic dong 1én &

Bdng 5.1. Gid thanh twong doi cia cdc loai 6 lan

{ Loai 6 lan Kha nﬁnE Kha niang qua{ Gia thflnll
tuong doi | nhanh tuong doi | tuong doi
6 bi d3 mot diy 1 1 1
& bi d& long céu hai day 0,8 0, 1,15
6 diia d& 1ong cdu hai day 1,5 1 1.2
6 diia tru ngan do 2.5 0,7 3.0
6 bi d& - chan 1,2 1,0 1,8
6 diia con mot day 1,7 0,7 1,3
o bi chan - 0,3 1,1
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Biing 5.2. Tri s& tudi tho nén ding L,
cida 6 ldn sit dung trong cdc thiét bi

May thiét bi va diéu Kkién sir dung

| Cac mdy sir dung trong nhimg khoéng thdi gian ngin hoic
khong lién tuc: mdy kéo, can truc xay dung va lap rap, thiét
bi sinh hoat

Nhu trén nhung véi d¢ tin cay cao, mdy nang timg diéu
kién, 6 t6, mdy lién hop, mdy nong nghi¢p

May lam viéc mot ca, khong sir dung hét tii, dong co dién
tiéu chudn, hop gidm tdc dong co may bay

Nhu trén nhung lam viéc hét tai: may cat kim loai, may gia
cong gd, mdy in, may dét, may quat gi6, cin truc giu ngoam

May lam viéc ba ca: truyén dén thiét bi cdn, mdy nén khi,
thang giéng, cic thi€t bi nang Iuong cong sudt trung binh,
dau may xe lita

May cdn ong, 16 quay, truyén dén thiét bi tdu thuy, thang
| may lién tuc

Cdc mdy lién hgp quan trong nhat duge st dung sudt ngay
dém: cdc mdy dién ldn, cdc thiét bi nang lugng, cdc mdy va
thi€t bi xeo gidy, cdc thi&t bt xenluloit, mdy bom giéng mo
va mdy quat gid, 6 truc chinh clia dong co tdu thuy

Ly, git
(3... 8)10°
(8... 12)10°

(10... 25)10°
(20... 30)10°
(40... 50)10°
(60... 100)10°
~10°

V - hé s6 ké t6i anh hudng cla vong quay: khi vong trong quay V = 1;

vong ngoai quay V = 1,2

k, - hé s6 ké t6i anh hudng cla nhiét d6. k=1 kbi nhiét do <105°;

k, = (0,8 + 0,40)/150 khi 6 > 150°.

k4 - hé 56 tinh dén dac tinh tai trong.

X - hé s4 tai trong huéng tam

Y - hé s4 tai trong doc truc

Tri s6 X, Y tra bang duya trén diéu kién so bo.
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Xic dinh luc doc truc F, tdc dung lén 6

Ngoai lyc doc truc F, clia banh rang tdc dong viio 8, do két cau é ma tai &
con phat sinh céc e doc khdc nhau do cdc luc hudng tam.

Vdi 6 diia con

vdlc=15tga
D6i vé6i 6 bi dd chan

F,=eF,
e 1a h¢ so tra bang phu thuéc theo loai é.

Bdng 5.3. Tri s6 cia hé so'ké dén dnh huong
cua dédc tinh tdi trong

Pic tinh tai trong tac dung lén 6 K,

Tai trong tinh, khong va dap: hop gidm t6¢ cong suit nhd, con
lan cua bang tai

Va dap nhe, qud tai ngén han va t6i 125% so véi tai trong tinh
toan: mdy cat kim loai (trir may bao va mdy xoc), dong co dién | 1...1,2
cong sudt nho va trung binh

Va dap vira va rung dong, qua tai ngin han va téi 150% so véi tai
trong tinh todn: hop giam téc cdc ki€u, hop t6c d6, may li tam, | 1,3... 1,8
miy dign, may bao, may xoc, may sang

Va dap manh va rung dong, qua tai ngin han va t6i 200% so véi
tai trong tinh todn: quat gié c® 1on, truc can ctia mdy cén ¢d vira, | 1,8... 2,5
may nghién quing, nghién d4

Va dap manh, qud tai ngan han va t6i 300% so véi tai trong tinh
todn: mdy ren, mdy cdn tho, dan cua gb

Vay trong cong thirc tinh Q luc doc truc 12 téng hgp cua céc luc F, cla
banh rang va F, clia 6.
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Bung 5.4.Tri 36 cua cdc hé s6 tdi trong X, Y va hé s6 thie nghiém e

| Goc | O lan mdt day O 1an hai day
“f’—’P _'F"fc" F/VF.<e| F/VF,>¢ | F/VF.<e F,/VF, >e .
x:f X | Y| X | Y X | Y | X Y
1 2 HERE 6 70 8 19 10 11
O bi do mot day
0 ! 0014 2,30 230 | 0,19
0,028 1,99 | 199 | 022
0,056 1,71 17t | 026
0,084 1.55 155 | 0.28
0110 | 1 | 0 |036] 145 | 1 0 |056] 145 0,3
0,170 131 131 | 034
0,280 1,15 1,15 | 038
0,420 1.04 1,04 | 042
0,560 ! 1,00 1,00 | 044
O bi di - chan

12 | 0,014 | 0 (0451 1,81 1 2,08 0,74 294 0,30

i 0,028 1,62 1,84 2,63 0,34
0,057 1,46 1,69 3,37 0,37
0,085 1,34 1,52 2,18 0,41
0,110 1,22 1,39 1,98 0,45
0,170 1,13 1,30 1,84 0,48
0,290 1,04 1,20 1,69 0,52
0430 1,01 1,16 1.64 0,54
0,570 ’ 1,00 1,16 1,62 0,54
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8 ' |
19; - L | 0] 043 | 1,00 1 | 1,09 0700 163 | 0,57
20
24
25 ; - 110|041 | 087 1092 [067] 141 0,68
26
30 - 1] 0[039] 076 i | 078 (063 124 |080,
35, _
26 - 110]037] 066 1 10661060 1,07 | 095
40 - 1] 0[035]| 057 1 | 055 (057 093 1,14
O bi d5 long cau
| 0,42c
1 0,65 | 0,65cotga | 1,5tge
otga
O diia di - chan (6 doa con)
0.45¢
1 | 0] 040 i04cotga| 1 0,67 | 0,67cotga | 1,5tga
otga
O diia chan - d§
[
45 0,66 1 1,18 | 0,59 |0,66 i 1,25
60 0,92 1 190 | 0,54 | 0,92 1 2,17
75 1 1,66 i 3.80 | 0,52 | 1,66 1 4,67
O dita chin - di |
| tgot I [ .5tgor| 0.67 | tga 1 1.5tgo
Chiut thich:
1. D5i v6i 6 diia d - chan khi =0 F,=0, Y=1
2. D6i v6i 6 bi chin d& khia=90" F,=0, Y=1
khi o= 0 F,=0, X=1
3.D6i véi dilachan-dd  khia=90° F, =0

4, 1Géc ti€p xtic déi véi 8 bi di - chan thong dung nhu sau:
o = 12° d6i véi kidu 36000; o = 26° d6i véi kiéu 46000 va o = 36° doi véi ki€u

66000 -
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Sau khi xdc dinh dugc F, tai 6 can tinh tai trong Q cho timg & va tinh & theo
tai trong Q 1én hon.

Bdng 5.5. Tri 6 cuta van 16¢ quy uoe

Van toc quy uéce {d, nl, mm
Loai & vg/ph, khi chat boi tron la
Mg déo Dau
6 bi d&6 mot day 4,5.10° 5,5.10°
6 bi d& mot diy cé vong dém bao vé 4,010 -
6 bi d& 1ong cau hai diy 4,0.10° 5,5.10°
6 bi dé chan c6 gée tiep xiic o téi 26° 4.0.10° 5,5.10°
6 bi chan mot day 1,3.10° 1,8.10°
6 dila con mot day 3,5.10° 4,0.10°
2,5.10° 3,0.10°
0 diia con hai day
2,0. 10° 2,5.10°

Thay vao cong thire tinh C tudi tho cua 6. Néu C, < C, 6 da chon lam viéc
t6t. Néu C, > C, can phai tang cudng 6, chon lai loai & cin thiét, hoac tinh thoi
gian phuc vu thuc t€ clia 6 cho t6i khi can thay thé.

Bdng 5.6. Tri s& cia hé s6 ¢ 6 ks

Caé Kk, Coo Kk,
Siéu nhe 1,2 Trung 0.9
bidc biét nhe 1,1 Trung rong 0,85
Nhe 1,0 Niang 0,8
Nhe rong 0,95
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Bdng 5.7. Cong thite tinh 16ng luc doc truc tde dung vao cde 8 dé - chan

Téng luc doc true Y, F,, tac
So dé bé tri 6 dung vao 6 0 va 3 F tac
dung vao 6 1

- . - h-: B o ) ZFG(} = F‘\i — };:”
_ . //’ g _— Z Ful = F\-[) + Fl:.-
: v,._ s N )

: o "] .
F.. [ \.: e F j Ph
.. B / F. r |
T 2FE,=F,+F,
] -.—__'_-__ e . iﬂ . ZF: = F\'(J -F,
he L F -
v -
71 e

Vi du: Tinh mot cdp 6 lap trén truc ddn banh ring con & chuong 3 va 4.1
Bude 1: cin ¢t vao dac tinh clia bo truyén va huéng din ban ddu chon & diia
con dd chan. cdc théng s6 cha 6 tra duge cho trong bang:

d D D, d, B |C | T r I o C C

mm {mm !mm {mm |mm|mm [mm |mm |mm | d& | KN [KN

25 (62 |50,5|435|17 |15 |18,25 |2 0,8 [13,5|29,6 20,9
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N
| %

3.1. Kha nang tai trong clia 6 theo cong thufc
C,=Q. 4L

- m la bac cta dudng cong mébi: m=10/3
- Theo cong thite: L=L,.60.0/1000000
Trong dé:

n=1053 (v/p)

L,=18600 (gid)

=>L.=1175,15
- Tinh taj trong dong quy udc
Q=(X.V.F+Y.F)K_ K,

V -H¢ 56 vong quay chon V=1

K, - H¢ s6 anh hudng cua nhiét do
T < 105° chon K =1
- Theo phan 5:
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Tacé F=+/ X, +7, =560 <N>
Fe=y X, +7, =1473 <N>

Véi 6 con d& chan ta ¢6 F=0,83.¢.F,
Trong d6e = 1,5tgat  Chon B = 13,5°
=>e=1,36
=> Fq, = 0,83.0,36.560=167,3 <N=>
Fgp=0,83.0,36.1673=500 <N>

Taco F,=-P,=-100 <N>
=>F , =Fg+F,=1673 - 100 = 1573 <N>

F a=Fg,- F, =560+ 100 = 660 <N>
=> Theo bang ta cé:

F /v F,,=1573/560=28>¢

Chon X=056;Y=19

J.F a/Cy= 560 .1/13300 = 0,04
=>Q,=0,56.560 + 1,9 . 1573 =3302,3 <N>

Q.=33KN
Ta céd Fp/Fg=660/1673=0,39>¢ =0,36

J-Fe/C,=1.1673/13300=0,13Chon X =0,56; Y =145

=>Qy=(0,56.1.1673+1,4.660).1.1 = 1848 <N>
Qy=1,8KN
-Pé thuan tién cho viéc lap ghép va ché tao ta chon tai trong 16n nhit
Q=0Q,=33KN

10
=>C=33, 11752 =275<KN>

3.2. Chon 6 theo kha nang tai trong

-Theo cong thic ta ¢6

Q=X,.F+Y_F,

~Theo bang ta ¢6 hé s6 tdi trong hudng tadm va hé s6 ai trong doc tryc:
X,=0,5;Y,=022cotgl3,5°=4,13

=>Q,=0,5.560 + 4,13.1573 = 6792 <N>

So sanh v&i: Q,=F,= 1573 <N> Chon Q,= 6792 <N>.

103



Chuong 6

THIET KE VO HOP GIAM TOC

Bdng 6.1. Quan hé cdc kich thuée hop gidm t6c dic.

Chiéu day: than hop 8=1247 =8
Nép hop 5, =093

Gan: Chi¢u day gan e=(08..1)3
Chiéu cao H<3

Do doc x5

Dudng kinh bu long: Bu long nén | d, > 1,6.37 > 12

Bu tong canh 6

Bu léng ghép bich ndp -than
Bu long ghép ndp 6

Bu long ghép nép ctta tham

d, = 0,8,

dy = (0,8 ... 0,9)d,
dy = (0,6 ... 0,7)d,
ds = (0,5 ... 0,6)d,

Mat bich ghép nip va than
Chiéu day bich than
Chiéu day bich nap

Bé rong

S~ (1,3 ... 1,5)d,
S;=(1,2...1,3)d,
K=3.d,

Mait de: Chiéu day khi

S, = (1,3 ... 1,5)d, Khi khong ¢6 phén 16i
S, = 1,5d, khi ¢6 phin 161

Bé rong K.=4d;;q>k, + 8
Kich thude ché lp & Xem phu luc

Khe ho:

Gilta banh rang va thanh hop A=>06.5

Giifa banh rang véi ddy hop A 2253

Giifa cdc banh ring véi nhau A, >0,4.6
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Vi du: tinh hop gidm tdc bdnh rang cén rang thang & cdc vi du trude.
1. Chiéu day than hop 3 = 8 mm
chi¢u day than hop 8, =09 x 8 =72 mm
2. Gan tang cung: '
chiéu day e = (0,8 = 1)x 8
chone=09x8=72
chiéu cao h < 58 (mm)
do doc khoang 2°
3. Puong kinh:
- Bu 16ng nén d, > 12 (mm) chon d = 14 (mm)
- Bu long canh 6 d,= (0,7 ~ 0,8)x d,
chon d, =0,75 x 14 = 10 (mm)
- Bu 16ng ghép nip va than
d; = (0,8+0,9) x d, chon d; = 0,8 x 10,5 = 8 (mm)
- Vit ghép lap o:

d, = 8 (mm)
- Vit lap ghép cira thim
ds = 8 (mm)

4. Mat bich ghép nap va than:

- Chiéu day bich than hop S, = (1,4 + 1,8) x d,
S:=8,4x1,5=12,6 (mm)

- Chiéu day bich than hop S,= (1,4 + 1,8) x §;
S, =1,5x 12,6 = 18,9 (mm)

5. Kich thuée khoi truc

- Buong kinh ngoai va tam 16 vit:
D., D, theo chi€u day hop chon
D;=8 mm, D, =7 mm

- Bé rong mat ghép bu long canh 6
K,=E,+R,+(3+5)

- Trong d6 tam 16 bu i6ng canh &
E.=16xd,=1,6x 10,5
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E,= 168
- Khoang céch tif tam bu long dén mép 15
R,=13xdy=13x% 10,5 = 13,65 (mm)

K, = 16,8 + 13,65 + 4 = 34,45 (mm) Dam béo kiéu kien K ~ 1,2 x d,
= 12,6 mm

- Chi€u cao h, h duge x4c dinh theo két cau phu thuoe

6. Mat dé hop:

Chi¢u day khi khong c6 phan 16
S, =(1,3+1,5) x 4,

- Chon S, =1,4x 1,4 = 1,96 (mm)

- Khi ¢6 phan 1éi:
D, duge xdc dinh theo dudng kinh dao khoét:
S;=(1.4+1,7yx d, chon §, = 1,6 x 1,4 = 2,24 (mm)
S,;=(1+1,1}) x d, chon S,= 1,1x 1,4 = 154 (mm)

bé rong mat dé hop

K,=3xd =3x1,4=472(mm)

vagq>K +25&q>42+15

q > 20,2 chon q = 24 {(mm)

7. Khe ho giira cac chi tiét

+ Gilfa banh rang vdi thanh trong hop

Ax(1+1,2)x0=12x8

A =96 (mm)chon A=15mm

+ Gilta dinh rang vdi thanh trong hop

A = (3+5) x & = 24 (mm) phu thudc vao lugng ddu boi tron

+ Giifa cdc bé mat mot banh rang véi nhau:

A=0=8 (mm)

Cac chi €t khac va dau boi tron tham khéo phan phu luc va céc atlat thiét k&,
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PHU LUC

PONG CO PIEN 3 PHA LOAI 4A

/-"

5
~

N

K/ﬁ

<

L B
.
Ky hiéu \ N, kW COSQ T pax T
‘| T T
Loai 3000v/ph
4A80A2Y3 1,5 0,87 2,2 2,0
4A80B2Y3 2,20 0,87 2,2 2,0
4A90L.2Y3 3,0 0,88 2,2 2,0
4A100S2Y3 4,00 0,89 2,2 2,0
4A100L2Y3 5,50 0,91 2,2 2,0
4ATI2M2Y3 7,5 0,88 2,2 2,0
Loai 1500v/ph - :
4A80B4Y3 1,5 0,83 2.2 2,0
4AX90L4Y3 2,20 0,83 2.2 2,0
4A10084Y3 3,0 0,83 2.2 2,0

107



[ AA100L4Y3

4,0 0,84 2.2 2.0
4AT12MA4Y3 5,5 0,85 2,2 2,0
4A13234Y3 7.5 - 0,86 2,2 2,0

4A132M4Y3 | 11 0.87 2,2 2,0

| Loai 1000v/ph

. 4A90L6Y3 1,5 0,74 2.2 2,0

| 4AL00L6Y3 2,2 0,73 2,2 2,0
4A112MA6 3,0 0,76 2,2 2,0

Y3
4A112MB6Y 4,0 0,81 2,2 2,0
3

| 4A13256Y3 5,5 0.80 22 2,0
4A132M6Y3 7,5 0.81 2,1 2,0
4A160M6Y3 11 0,86 2,0 1,2

Loai 750v/ph
4A100L8Y3 1,5 0,65 1,7 1,6
'4A112MAS 2,2 0,71 2,2 1.8
Y3
4A112MB8Y 3.0 0,74 22 1,8
3
4A13288Y3 4,0 0,70 2,2 1.8

AAI32MSY3 5,5 0,74 2.2 1,8
4A160S8Y3 7,5 0,75 2,2 1,4
4A160M8Y3 1 0,75 2.2 1,4
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0.3H
f
!
o 2 0.3H]
| o
|
Kihieu |d,mm |D,mm |B,mm |r,mm |C,kN |C, kN
Loai dac biét nhe

| 1000099 9 20 6 0,5 2,10 1,07

1000900 10 22 6 0,5 2,62 1,38

1000901 i2 24 6 0,5 2,66 1,38

| 1000902 15 28 7 0,5 2,53 1,51

| 1000903 17 i 30 7 0.5 2,85 1,68

1000904 20 37 9 0,5 5,14 3,12

1000905 25 42 9 0,5 5,74 3,75

1000906 30 47 9 1,0 5,95 4,06

1000907 35 55 10 1,0 8,16 5,76

1000908 40 62 12 1,0 9,54 7,06

1000909 45 68 12 1,5 12,30 8,29
1000911 55 80 13 | 12,50 10,20
1000912 60 85 13 1,5 12,30 10,80

1000915 75 103 16 1,5 19,10 17,20 J
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Loai nhe

204 20 47 17 1,5 10,00 | 6,30
205 25 52 18 1,5 11,0 | 7,08
206 30 62 19 1,5 15,30 | 10,20
207 35 72 20 2,0 20,10 | 13,90
208 40 80 21 2,0 25,60 | 18,10
209 45 85 22 2,0 25,70 | 18,10
210 50 90 23 2,0 27,80 | 20,20
211 55 100 24 2,5 34,00 | 25,60
212 60 110 25 2,5 51,00 | 31,50
213 65 120 26 2,5 44,90 | 34,70
Loai trung
304 20 52 15 2,0 12,50 | 7,94
305 25 62 17 2,0 17,60 | 11,60
306 30 72 19 2,0 22,00 | 15,10
307 35 80 2] 2.5 26,20 | 17,90
308 40 90 23 2,5 31,90 | 11,70
309 45 100 25 2,5 37,80 | 26,70
310 50 110 27 3,0 48,50 | 36,30
311 55 120 29 3,0 56,00 | 42,60
312 60 130 31 3,5 64,10 | 49,40
'[ 313 65 140 33 3,5 72,40 | 56,70
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O BI PG CHAN 1 DAY

+:.\_:_'_ ﬂ_“__r \
\ ~ - 0,5H
. +3 ——
o H1 ‘-
| S | T
“'\-\-\___/- o \_/-_ o
L) D’ B, 1 k)
Ky hiéu d Hon C, kN C,, kN
mm | mm | mm|mm | mm
© 36000 46000 36000 | 46000 | 36000 | 46000
Loai nhe
|

1 36204 | 46204 20 |47 14 11,510,5 112,30 11,60 |847 7,79
36205 | 46205 125 | 52 15 13,10 12,40 19,24 8,50
36206 ¢ 46206 | 30 | 62 16 18,20 (17,20 13,30 |12,20
36207 | 46207 |35 |72 17 240012270 |18,10 |16,60
36208 | 46208 40 | 8O 18 30,60 (28,90 (23,70 27,10
36209 | 46209 |45 | &S | 19 (2,0 (1,0 |32,30 30,40 (25,00 |23,60
36210 | 46210 | 50 |90 20 33.90131,80 (27,60 |25,40
36211 | 46211 55 100 121 39.40 (34,90 [34,90 132,10
36212 | 46212 |60 | 110 |22 48,2 (45,40 (40,00 36,80
36213 | 46213 |65 1120 |23 _ 54,40 46,80
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Loai trung

46305 |25 |62 17 12,0 (1,0 21,10 14,90
46306 |30 |72 ‘19 25,60 18,17
46307 | 35 | 80 21 33,40 25,20
46308 | 40 |90 23 12,5 (1,2 39,20 30,70
46309 |45 | 100 |25 47,70 40,00
46310 |50 | 110 |27 {30 (15 56,03 44,80
46312 |60 | 130 |31 [35 78,80 66,60
46313 |65 140 |33 89,00 76,40
46314 {70 | 150 |35 93,30 78,30
O CON PG CHAN
7 0,68H ~ .
| 0,5;;-1 A E{’H |
of AT
Ny 7 |
e 04T o
o J
d D, |D, !B, |C, [T, r, r, |a, C,,
Ky hiégu /mm /mm \|mm \/mm |[mm /mm |mm !mm |mm C,kN kN
Loainhea=12... 16"
7202 15 | 35 _ 11 9 1125 1,0 | 03 _ 8,78 | 6,14
7203 17 140 [ 44 [ 12 | 11 |1325] 1,5 | 05 3 13,80 | 9,30
7204 | 20 | 47 | 51 | 13 | 12 {1525 3 19,10 13,3&
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7205 | 25 | 52 | 57 | 14 | 13 {16,25 3,5 | 2390 17,90

7206 | 30 | 62 | 67 | 15 | 14 17,25 3,5 | 29,80 22,30

7207 | 35 | 72 | 77 [ 16 | 15 |1825| 2,0 | 0,8 | 4 | 35,20 |26,30

7208 | 40 | 8O | 85 | 17 | 16 |19,75 42,40 (32,70

7209 145 | 85 | 90 | 18 | 16 |20,75 42,70 33,40

7210 | 50 {90 | 95 | 19 | 17 (21,75 52,90 |40,60

7211 | 35 1100|106 | 20 | 18 |22,75| 2,5 4,5 | 57,90 146,10

7212 | 60 | 110|116 21 | 19 |23,75 72,20 |58,40

Loai trung

7304 | 20 | 52 | 57 | 15 | 13 [1625]| 2,0 | 0,8 | 3,5 | 25,00

7305 | 25 | 62 | 67 | 17 | 15 | 18,25 4 | 29,60 16,60

7306 | 30 | 72 | 77 {19 | 17 |20,75 4 | 40,00 120,90

7307 | 35| 8 | 85 | 21 | 18 |22,75]| 2,5 4,5 | 61,00 |129,90

7308 {40 1 90 | 95 | 23 | 20 |25.25 4,5 | 61,00 (46,00

7309 | 45 | 100 | 106 | 25 | 22 27,25 5 | 59,30 46,00
7310 | 50 | 110|116 27 | 23 29,2530 | 1,0 | 5 | 96,00 | 49,3 |
7311 | 55 | 1204127 | 29 | 25 |31,50 5,5 | 102,00 | 75,90

7312 | 60 | 130|137 31 + 27 |33,50| 3,5 | 1,2 | 5,5 | 118,00 {81,50

7313 | 65 [ 140147 33 | 28 | 36,00 6 | 134,00 196,30
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TAI LIEU THAM KHAO

. Thiét ké chi tiét mdy, Nguyén ‘Tr(;ng Hi¢p, Nguyén Van Lam - NXB Giio
duc, 2001.

. Chi tiét mdy, Nguyén Trong Hiép, Nguyén Van Lam, NXB Gigo duc, 2002.

. Co 50 thiét ké mdy va chi tiét mdy, Trinh Chat, Nguyén Van Uyén, NXB
Khoa hoc va k¥ thuat, 2001.

- Thiét ké h¢ thong dan dong co khi; Trinh Chat, Nguyén Van Uyén, NXB
Gido duc, 1998,

. Tinh todn chi tiét mdy, Tremin 1. M., Kuzmin A. V. Iskovic G. M, NXB
Vusala skola, Minsk, 1978.

. Chi tiét may vi . u va bai tdp, Nitrinortrica S. N, NXB Vusaia Skola, Minsk,
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. Co 56 thiét ké, Ornov: NXB Masinastroenhe, Matxcova, 1981
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BO GIAO TRINH XUAT BAN NAM 2006

KHOI TRUONG TRUNG HOC CONG NGHIEP

w B W N =

| -~ o0

8.
10.

. THUC TAP QUA BAN HAN

. THUC TAP QUA BAN NGUOI

. THUC TAP QUA BAN MAY

. AN TOAN LAO DONG CHUYEN

NGANH SCKTTB

. AN TOAN LAO BONG CHUYEN

NGANH DIEN

. VAT LIEU DIEN
. DO LUONG DIEN
. KY THUAT BIEN

BIEN TU CONG SUAT
MAY CONG CU CAT GOT

1. DO GA

12
13.
14.
15.
16.
17
18.
19.
. 0
Py

CONG NGHE CHE TAO MAY
TO CHUC SAN XUAT

LAP TRINH TREN MAY CNC
CAT GOT KIM LOAI

SUA CHUA THIET BI

MAY BDIEN

TRUYEN DONG DIEN

KHi CU DIEN - TRANG BI DIEN
CUNG CAP DIEN

KY THUAT DIEU KHIEN LOGIC
VA UNG DUNG

22
23.
24,
25.
26.

ar.
28.
29,
30.
-
32
33.
34.
35.
36.
a7.
38.
39.
40.
41.

PO AN CONG NGHE CTM

THUC HANH CAT GOT KIM LOAI
THUC HANH SUA CHUA THIET BI
THI NGHIEM KY THUAT DIEN

THi NGHIEM MAY DIEN - TRUYEN
DONG DIEN

THUC TAP DIEN CO BAN

TIENG ANH CHUYEN NGANH SCKTTB
TIENG ANH CHUYEN NGANH DIEN
QUAN TRI DOANH NGHIEP

DO AN TRANG Bl DIEN

DO AN CUNG CAP DIEN

CO SO THIET KE MAY

DO AN THIET KE MAY

CAU TRUC DU LIEU VA GIAI THUAT
LY THUYET TRUYEN TIN

TRUYEN SO LIEU

ASSEMBLER

THUC TAP CHUYEN NGANH DIEN
THUC HANH PLC

NGON NGU FOXPRO
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