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LOI MO DAU

mon hoc chi tiét mdy 13 mot mon hoc rat can thiét cho sinh vién nghanh co khi néi
chung dé giai quyét mot van dé tong hop vé cong nghé co khi, ché tao may. Muc dich

1a gitp sinh vién hé thng lai nhitng kién thire da hoc, nghién ctru va 1am quen véi

cong viéc thiét ké ché tao trong thyc té san xudt co khi hién nay.

Trong chuong trinh dao tao cho sinh vién, nha truong da tao diéu kién cho chung em
dugc tiép xuc va 1am quen véi viéc nghién ctru. Do 1an dau tién lam quen v6i mon chi
tiét may con c6 nhitng mang chua nam ving cho nén du da rit ¢ ging xong bai lam
ctia em khong thé tranh khoi nhing sai so6t. Em rat mong nhan dugc su dong gop ¥
kién cua thay ¢, giup em c6 dugc nhimg kién thirc that can thiét dé sau nay ra trudng

c6 thé g dung trong cong viéc cu thé ctia san xuat.

Cuoi cung em xin chan thanh cam on céc thay, cac co trong bo mon va dac biét 1a co

Lu Thi Yén Vii d3 tan tinh gitp do em hoan thanh nhi€ém vu cia minh.

Em xin chan thanh cam on !
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CHUONG 1
TRUYEN PONG PAI

1.1.Khai niém
1.1.1B6 truyén dai:
-Truyén dong dai 13 truyén dong ma sat gian tiép, truyén chuyén dong va co ning (tai

trong) nho ma sat gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.
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hinh1.1 Bé truyén dai théng thuong

- B truyén dai thudng dung dé truyén chuyén dong giita hai truc song song va quay
cung chiéu ,trong mot sb truong hop co thé truyén chuyén dong giita cac truc song song
quay nguoc chiéu - truyén dong dai chéo, hodc truyén gitta hai truc chéo nhau - truyén

dong dai nira chéo



Hinh 1.3 b6 truyén dai nira chéo

1.1.2 wu nhugc diém cta b truyén dong dai:
Uu diém:

- C6 kha nang truyén chuyén dong va co nang gitra cac truc ¢ kha xanhau (> 15m).
- Lam vi¢c ém, khong 6n do vat liu dai c6 tinh dan hoi.
- An toan cho céc tiét may khac khi bi qua tai, vi dai s€ trugt tron toan phan trén banh.

- K&t cau va van hanh don gian, gia thanh ré.



Nhuoc diém:

- Khuén kho kich thuéce kha 16n (khi cing mot diéu kién lam viéc, thuong riéng

duong kinh banh dai da 16n hon dudng kinh banh ring khoang 5 1an).
- Ty s6 truyén khong 6n dinh vi ¢6 trugt dan hoi trén banh.

- Luc tac dung trén truc va b 16n do phai cang dai (luc tac dung trén truc va b tang

thém 2 + 3 14an so véi trong truyén dong banh ring).
- Tudi tho thép khi 1am viéc véi van tde cao.

- Khi dung banh cang dai 1am ting s6 chu ky bi udn cua dai, s& lam giam tudi tho cua

dai.
Ngay nay dai thang sir dung pho bién nhat do c6 hé s6 ma sat qui d6i 1on

1.1.3 Phén loai va céu tao bod truyén dai:
Tuy theo hinh dang cta day dai, bd truyén dai dugc chia thanh céc loai:
- Pai det : hay con goi 13 dai phang. Tiét dién dai 1a hinh chit nhat hep, banh dai hinh
tru tron, duong sinh thflng hoac hinh tang tréng, bé mit lam viée 1a mit rong cua dai.
Vat liéu ché tao dai det 1a: da, soi bong, so1i len, soi téng hop, vai cao su. Trong do6 dai

vai cao su dugc dung rong rai nhat (hinh1.4a)

- Pai thang : tiét dién dai hinh thang, banh dai ¢ rinh hinh thang, thuong dung nhiéu
day dai trong mot bo truyén . Vat lidu ché tao dai thang 1 vai cao su. Gom 16p soi xép
hodc 16p so1 bén chiu kéo, 16p vai boc quanh phia ngoai dai, 16p cao su chiu nén va
taing ma sat. Pai thang 1am viéc theo hai mit bén. Pai thang duoc ché tao thanh vong
kin, chiéu dai dai ciing duoc tiéu chuan hoa. B truyén dai thang thuong dung co

chiéu dai: 400, 450, 500, 560, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800,
2000, 2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000,... mm. (hinhl.4b)

- Pai tron : tiét dién dai hinh tron, banh dai ¢6 rdnh hinh tron twong tng chira day dai .

Pai tron thuong dung dé truyén cong suat nho. (hinh1.4c)



- Pai hinh lugc : 1a truong hop dac biét ctia bo truyén dai thang. Cac dai dugc lam lién
nhau nhu ring lugc. Mdi ring 1am viéc nhu mot dai thang. S6 rang thuong dung 2+20,
tbi da la 50 rang. Tiét dién rang dugc ti€u chuén hoa. Pai hinh lugc cling ché tao thanh

vong kin, tri s6 tiéu chudn cua chiéu dai twong tu nhu dai thang. (hinh1.4d)

- Pai rang: 1a mot dang bién thé cua bo truyén dai. Day dai c¢6 hinh dang gan giéng
nhu thanh ring, banh dai co riang gan giéng nhu banh ring. B truyén dai ring lam
viéc theo nguyén tic dn khép 1 chinh, ma sat 1a phu, luc cing trén dai kha nho. Cau
tao cua dai ring bao gdm cac soi thép bén chiu tai, nén va riang bang cao su hodc chat
déo. Thong s6 co ban cia dai ring 1a mé dun m, mé dun duoc tiéu chuan hoa, gia tri
tiéu chudn coam: 1;1,5:2:3:4;5:7 ;10 mm. Day dai rang duoc ché tao thanh

vong kin. Gia tri tiu chuan cua chiéu dai dai twong ty nhu dai hinh thang. (hinh1.4e)

Hinh 1.5 cac loai dai



1.2. Cac thong so lam viéc chi yéu cia b truyén dai:

B/2
B/2 s m A
D\ | N

A
Y

Hinh1.6 Théng sé hinh hoc chinh cia bé truyén dai

- Puong kinh so bg banh dai nho: 1=(5,2 + 6,4) v

Hodc: 1= (1100 + 1300) \/:

Khi tinh toan thiét ké, chon d1 theo tiéu chuén: 40, 45, 50, 56, 63, 71, 80, 90, 100, 110,
125, 140, 160, 180, ,225, 250, 280, 320, 360, 400, 450, ,560, 630, 710, 800, 900, 1000,
1250, 1400, 1600, 1800, 2000.

- Hé s truot :&= (0,01 = 0,05)

- Ty s6 truyén, ky hi¢u 1a u, u=—
-Go6c om dai :

+Doi voi dai det: ol > 150°

+ Pbi voi dai hinh thang: al > 120° (do c6 tac dung chém cua dai v6i rinh banh dai)

T hinh 1.6taco: al = —

Va -=——Vi-bénén~= -—-=——

B= — 1= - (rad)




hodic 1=180°—57 x

(d9)
-Chiéu dai tinh toan cua day dai L (mm)

Taco: Ltt~2, + -+ 240 = )

-Chiéu dai can thiét cua day dai L:

+Pdi vé6i dai det sau khi tinh L can chon chiéu dai can thiét ciia day dai tang theo tir

100 — 400mm dé ndi dai.

Pbi voi dai thang Ltc phai chon theo tiéu chuan (Ltc > L). Sau d6 tinh lai khoang cach

truc a (mm) theo chiéu dai day dai vira chon:

§ = ——"(mm)
A= - ) (mm)
- Van téc duoc xac dinh theo cong thtrc: ' (m/s)

Hinh 1.7 Vin toc vong trong bé truyén dai
10



Van toc tot nhat nam trong khoang 2025 m/s. Vén toc >30 m/s xay ra hién tugng dao
dong X04n, tang luc ly tam, nong day dai, giam tudi tho va hiéu suit bd truyén. Van

téc < 5 m/s khong nén dung bo truyén dai.
-Ti s6 truyén bo truyén dong dai:

+Trong thuc té dai bi truot do d6 ta co:

- 2.2=(1- ). L 1> =—=—rs

+Néu dai khong bi trugt (1y tudng):

1.3 Iire tac dung 1én bd truyén dai :
- Khi chua lam viée, day dai dugc kéo cang béi luc ban dau FO .

- Khi cang dai xut hién luc cing ban diu FO=coxA (A: dién tich mit cit ngang cua

day dai)
Pai det: 6o < 1,8 Mpa

Dai thang: co < 1,5 Mpa

Hinh 1.8 Luc cang ban dau khi b truyén chwa lam viéc

11



- Khi bd truyén lam viéc, banh dan chiu tac dung cia momen xoan T1. Trén nhanh
dan (12 nhanh truyén chuyén dong cho banh bi dan) luc s& ting 1én 1a F1, trén nhanh bi

dan (12 nhanh chay theo banh bi din) luc s& giam xuéng con F2. (Hinh 1.9)

Hinh 1.9 Luc tac dung lén truc Fr

Ta c6 luc vong :

Trong do:
Ft: luc vong c6 ich (N)
P: cong suat (kW)

v: van téc vong cta banh dai (m/s)
T1: moment xoan trén truc T1=—.( 1— 2)

-Pé tim quan hé giira lyc FO véi F1, F2 ta bo qua luc ly tam va gia thuyét vat liéu dai
tuan theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai lugng dan trén nhanh dan

bang lugng co trén nhanh bi din nghia 1a:
F1+F2=2F0 F1=F0+0,5.FtvaF2=F0-0,5.Ft
-Luc tac dung 1én truc banh dai (lyc hudng tdm Fr) nhu hinh 1.9 dugc tinh nhu sau:

12



Fr=2F0. —
Hodc Fr=3.F0. — (khi bd truyén khong c6 bo phan cing dai) voi al: goc om trén
banh dai nho.

-Cong thirc Euler khi tinh dén luc quan tinh ly tim:

-Fv 1a lyc cang phu do luc quan tinh ly tdm, c6 gia trila = qmXxv?

-Néu bo qua lyc cing phu (Fv = 0) thi F1 =F2.  v&i f1a hé s6 ma sat, a 1a goc om

Dbi voi dai thang ta thay:

(y=36° — 40° la goc dinh cua dai thang)
-Tu trén  lyc vong co ich tinh theo cong thirc:

o+

=2.( - )

-Lyc trén nhanh dan (nhanh cing):

= . : +

-Lyc trén nhanh bi dan (nhanh chung):

= +

-Diéu kién luc cing ban dau dé khong xay ra trugt tron:

T+
>

+

(Khi tinh cac luc c6 thé bo qua lyc ciang phu Fv)
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1.4 Moment xoin trén banh dan:

Hinh 1.10 Moment xodn trén banh dan

CHUONG 2
BQ TRUYEN PONG XiCH
2.1.Khai niém chung

2.1.1 Giéi thiéu bo truyén xich :
- B0 truyén xich thuong dung truyén chuyén dong gitra hai tryc song song védi nhau va
cach xa nhau hoic truyén chuyén dong tir mot tryuc dan dén nhiéu truc bi dan .

2.1.2 Nguyén ly hoat dong ctia bo truyén xich :
- Day xich an khép voi ring dia xich gan gidng nhu thanh rang an khop voi banh ring.
Pia xich dan quay, riang cta dia xich ddy cdc mat xich chuyén dong theo. Day xich
chuyén dong, cac mat xich ddy rang cia dia xich bi dan chuyén dong, dia xich thu 2
quay.

Nhu vay chuyén dong dd dugc truyén tir banh din sang banh bi dan nho sy an khép
clia rang dia xich véi cac mat xich. Truyén dong bang dn khép, nén trong bd truyén
xich hau nhu khong c6 hién tugng trugt. Van tbe trung binh ctia banh bi dan va ti )
truyén trung binh ctia bd truyén xich khong thay doi.

14



2.1.3 CAu tao b truyén xich
-Bo truyén xich ¢6 3 bd phan chinh:

Hinh 2.1 Bé truyén xich

+ Pia xich dan 1, c6 duong kinh tinh todn 1a 4, lap trén truc I, quay vai sd vong quay
1, ,cong suét truyén dong 1,, m6 men X0dn trén truc 4, . Piaxich c6 rang tuong
tr nhu banh ring. Trong qua trinh truyén dong, ring dia xich dn khép véi cac mat xich,

tuong ty nhu banh rang dn khép voi thanh rang.

+ Pia xich bi dan 2, ¢6 duong kinh 5 , duogc lép trén truc bi dan I, quay voi ) vong
quay o, cong sut truyén dong ,, m6 men X04n trén truc 5 .

+ Day xich 3 12 khau trung gian, mac vong qua hai dia xich. Day xich gém nhiéu mat
xich dugc noi voi nhau. Cac mat xich xoay quanh khép ban 1€, khi vao an khép voi
rang dia xich.

2.2.Phén loai bd truyén xich
- Tuy theo cau tao ctia day xich, bd truyén xich dugc chia thanh cac loai:

- Xich dng con lin :Cac ma xich duoc dap tir thép tdm, ma xich 1 ghép véi dng 16t 4 tao
thanh mat xich trong. Cac ma xich 2 duoc ghép vdi chdt 3 tao thanh mat xich ngoai. Chot va
6ng 16t tao thanh khép ban 18, dé xich c6 thé quay gap. Con lan 5 lap 16ng voi ong 16t, dé
giam mon cho ring dia xich va éng 16t. S6 6 biéu dién tiét dién ngang cia ring dia
xich.Xich 6ng con lan duogc tiéu chuan héa cao. Xich dugc ché tao trong nha méay chuyén
mon hoa. (hinh2.2)

15



Hinh 2.2 xich 6ng con ldn

- Xich 6ng: c6 két cau twong ty nhu xich éng con ldn, nhung khéng c¢6 con lan. Xich
duoc ché tao vdi do chinh xac thap, gia twong doi ré.(hinh2.3)

Hinh 2.3 xich éng
- Xich rang: khop ban 1& dugc tao thanh do hai ntra chdt hinh tru tiép xtic nhau. Moi
mat xich c6 nhiéu mé xich lap ghép trén chét. Kha ning tai ciia xich ring 16n hon
nhiéu so véi xich dng con lin c6 cung kich thudc. Gia thanh cta xich ring cao hon

xich 6ng con lan. Xich ring dugc tiéu chuan hoa rat cao.(hinh 2.4)

Hinh 2.4 xich rang

16



2.3.Uu/nhuoc diém va pham vi sir dung ciia b truyén xich :
a) Uu diém :

- C6 thé truyén chuyén dong gitta cac truc kha xa nhau (Amax = 8 m).
- Kha néng tai cao hon dai.
- Hiéu suat truyén dong cao hon so véi dai, dat n=0.96+0.98.

- Lyc tac dung 1én truc nhé hon so véi truyén dong dai vi luc cing ban ddu khong 16n.

- C6 thé truyén chuyén dong va cong suat cing mot lic dén nhiéu truc.

- Khong xay ra su truot nén ty sb truyén i khong doi.

- Kich thuéc nho so véi truyén dong dai.

b) Nhuoc diém:

- Gia thanh tuong dbi cao vi két cdu phirc tap.

- C6 nhiéu tiéng on khi 1am viéc.

- Van tdc tire thoi cta xich va dia bi dan thay d6i theo thoi gian (khong 6n dinh).
- Yéu cau cham séc thuong xuyén (bdi tron, ...) va phitc tap hon so v6i bo truyén dai.
- Chong bi mon khi 1am viéc noi nhiéu bui va boi tron khong tot.

c¢) Pham vi st dung:

- Khoang cach tryc xa dén 8m.

- Dan dong cho nhiéu dia xich.

-P<110kW, v < 15m/s, n < 500v/p, u<8.

- B0 truyén xich dugc dung nhiéu trong cac may nong nghi¢p, may van chuyén, va

trong tay may.

17



2.4.Céac thong so hinh hgc chu yéu ctia b truyén xich ong con lin:
- Budc xich , mm dugc tieéu chuan héda. Cling 1a budc cua rang dia xich trén vong

tron di qua tam cac chdt. Bude xich  ¢o gia tri tu 12, 7-50,8 mm, c6 thé chon theo

bang 2.5
i Pwong .+ ...| Cong suitcho phép [P] khi s6 vong quay cia dia nhé
Bwoc " Chiéu dai
i kinh ” noi, (vg/ph)
xich hét d ong b,,
C
Pe (mim) (mm)o’ (mm) 50 200 | 400 [ 600 | 800 | 1000 | 1200 | 1600
12,7 3,66 5.80 0,19 | 0,68 | 1,23 | 1,68 | 2,06 | 2,42 | 2,72 3,20
12.7 4.45 8.90 0351|127 | 2,29 | 3,13 | 3,86 4.52 5,06 5,95
12,7 4.45 10,11 045 | 1,61 | 291 | 398 | 490 | 574 | 6.43 7.55
15,875 5,08 11,30 0,57 | 2,06 | 3,72 | 5,08 | 6,26 7,34 8,22 9,65
15,875 5,08 13,28 0,75 | 2,70 | 4,88 | 6,67 | 8,22 9.63 10,8 12,7
19,05 5,96 17275 1.41 | 4.80 | 8,38 11,4 13,5 15,3 16,9 19.3
25.4 7.95 22.61 3,20 | 11,0 | 19,0 | 25,7 | 30,7 | 34,7 38.3 43,8
31.75 9,55 27,46 5.83 | 19.3 | 32.0 | 42.0 | 49.3 549 60.0
38,1 11,12 35,46 105 | 348 | 57,7 | 75,7 | 88,9 | 992 10,8
44.45 12,72 37,19 14,7 | 43,7 | 70,6 | 88,3 101
50,8 14.29 45,21 229 | 68,1 110 138 157
47
Hinh2.5 lya chon budc xich  theo cong suat cho phép
- Pia xich:
d=——=—"(mm)
trong do

Z: s6 ring dia xich
: bude xich (ti€u chuan)
- Buong kinh vong tron chan rang dia xich ;, , (mm).

- Bbuong kich vong tron dinh rang 4, 5 (mm).

(0,5. —)(mm)

- S6 ring cua dia xich dan Z1 cua dia xich bi din Z2.
Trong tinh toan thiét ké chon Z1 =29 - 2u.
- Budc xich  (mm): 12 budc ciia rang dia xich trén vong tron di qua tim cac chot.

- SO mat cua day xich X ludn 1a s6 chan, dé dé dang no6i voi nhau. S6 mat xich: X=—
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- Khoang céch tryc a, 12 khoang cach giita tam dia xich din va dia bi din (mm).
- Chiéu dai xich L theo khoang cach tryc:
Chon so bd khoang cach truc theo cong thirc a = (30 - 50).pc

L=2a+—( + )+(%) .— (mm)

- SO mat xich :

X=—=—+-( + )+(.—) .— (mm)

Gia tri X duwgc lam tron so nguyén va nén chon so chan.

- Khoan cach truc chich xac :

w0z (- () - () |om

-Dé bo truyén xich 1am viéc c6 do chung binh thuong, ta giam khoang cach truc a

mot khoang Aa=(0,002 - 0,004).a

-Ttr s6 mit xich X da chon phai tinh lai chidu dai L cta day xich theo cong thuc:
L=X.

- Van toc bo truyén xich:

=———=——(m/s)

== ()

Van tdc xich cang ting thi xich cang chong mon, tai trong dong va tiéng 6n ting.
Do d6 nén chon v <15 m/s

- Ty s6 truyén ctia bd truyén xich :
u= —=—(Nén chonu <8)

- Luc tac dung 1én tryc bd truyén dong xich:

+Lycvong: = — (N)

+ Luc quan tinh ly tdm: Fv = q.m.v* (N)
+Giatri = + .Vi gva tuwong dbinho so véi luc vong Ft, nén khi tinh
toan ta co thé ldy gan dung 1= ; ,=0

+ Luc tac dung Ién dvatruc: =

19



- hé s trong luong xich
=1,15 bo truyén xich nam ngang hoic khi goc nghiéng < 40°
=1 bo truyén thang dung.  : luc vong co ich (N)
2.5. Tinh b truyén xich ong con lin
Budc 1. Chon loai xich phu thude vao cong suét truyén, van tdc va diéu kién lam viée.
Buéc 2. Chon sé rang so bo ciia dia xich dan theo cong thirc
=29-2.u
Nén chon sé rang dia xich 1a s6 1¢ dé xich mon déu.
Buére 3. Tinh sb ring dia xich 16n theo cong thic
=u. (v6ididukién < )
— Xac dinh lai chinh x4c ty s6 truyén bo truyén xich, sai sd ti s6 truyén <3%

Budre 4. Tinh toan cac hé sd diéu kién sir dung xich theo cong thuc:

K=
+ 113 hé sd ké dén cach bd tri bo truyén. Néu bo truyén dit nghiéng so véi
phuong ngang mot géc nho hon 60°, 1dy ~ =1. Truong hop khac lday = 1,25,

+ : 14 hé sb ké dén s6 vong chay cua xich trong mot gidy. Néu a = (30 -50).p ,

lay  =1.Néua=(60 - 80).p ,ldy  =0,8.Néua<25.p ,lay =125

+ 112 hé s6 ké dén kha nang diéu chinh luc cing xich. Néu khong diéu chinh

duoc, lay = 1,25. Néu diéu chinh dugc thuong xuyén, lay ~ =1.

+  1a hé sd ké dén diéu kién boi tron. Néu bdi tron ngam dau, 1dy = 0,8. Néu

boi tron nho giot, ldy = 1. Néu béi tron dinh ky, lay = 1,5.

+  :hé sd tai trong dong: néu din dong bang dong co dién va tai trong ngoai tac

dong 1én bo truyén twong ddi ém thi  =1; néu tai trong c6 va dap (hay va ddp nhe)

thi =1,2-1,5;néucodvadipmanhthi =1.8.

+ : hé s xét dén ché @6 1am viéc: 1am viéc mot ca thi =1; lam viéc hai ca thi
=1,12; lam viéc ba ca thi =1,45.

Budc 5. Tinh cong suét tinh toan Pt theo cong thirc:
= <[]

trong do :
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: cOng suat tinh toan (kW)

[P]: cong suat cho phép cua bd truyén mot diy co6 bude  (tra bang 2.6)
+ Heé s6 rang xich :
+ Heé s6 s6 vong quay, gia tri Ng; (tra bang 2.6)
+  :hésd xét dén s6 ddy xich x, néux =1,2,3,4thi =1;1,7;2,5; 3.
Bang 2.6. Lua chon budc xich  theo cong suét cho phép [P]
Budéc Bl:’:ﬁ'ﬁg Chidu dai| C™"8 suat cho phép [P] khi S/iifz;ﬁng quay ciia dia nhé
<hh h:lt]d 6ng bu, no1, (Vgp
chot d,,
Pe, (mm) G (rmm) 50 | 200 | 400 [ 600 | 800 | 1000 | 1200 | 1600
12,7 66 5,80 0,1
73 : 2 o) 183 | BoR | N0 o |
127 1 445 | 890 1035|127 12293131386 | /o | | o0
127 | 445 10,IL 10,45 | 161 | 291 | 3,98 1 490 | /) | g | 5'os
15,875 5,08 11,30 | 0,57 | 2,06 | 3,72 | 5,08 | 6,26 7’34 8,22 7’55
15875 | 508 | 1328 | 075|270 | 488 | 667|822 ;| | oo
19,05 | 596 1775 | 141 | 480 | 838 | 114 | 135 .| 0| 5,
254 | 795 22,61 |320 | 11,0 [ 190257 307 | 7| om0 o
31,75 9,55 27,46 | 5,83 | 193 32,0 [ 42,0 (493 | 0 | <00 | 430
38.1 11,12 3546 | 10,5 | 34,8 | 57,7 | 75,7 | 88,9 99’2 10’8 |
44,45 12,72 37.19 14,7 | 43,7 | 70,6 | 88,3 | 101 ’ ’
50,8 14,29 4521 | 229 | 68,1 | 110 | 138 | 157

- Vi gié tri

khi tinh hé s6

vura xac dinh, theo bang 2.7 ta chon budc xich pc theo cot gid tri o4

Buéc 6 Kiém tra s6 vong quay téi han (bang 2.7)

Néu khong thoa thi ta ting sé ddy xich va tinh toan lai hodc thay d6i loai xich.

Béang 2.7. Gié tri gidi han budc xich
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S6 vong quay, (vg/ph)

- XichconlanZ; > 15 12501 1000 | 900 | 800 | 630 | 500 | 400 | 300
- Xichrang Z1 > 17 3300( 2650 [2200]1650( 1320

Budc xich [pc|max cho phép, (mm)| 12,7 (15,875]119,05]| 25,4 |31,75(38,1|44.,45(50,8

Buwéc 7. Xdc dinh vén téc trung binh cia xich

-Vantécv: =——(m/s)

- Luc vong co ich:

_1000.

=(N)

1

Budéc 8. Tinh toin kiém nghiém budée xich

Theo cong thirc sau:

=

v6i[ ] tra tir bang2.8 , néu khong thoa thi ting budc xich va tién hanh tinh toan

lai.

Bang 2.8. Ap sudt cho phép |

]

Ap suit cho phép trong ban 1é xich [po] (MPa) khi s6 vong quay banh xich

Brgeich nho ny (vg/ph)

B ) <50 | 200 400 600 800 1000 1200 1600 | 2000
12,715,875 35 31,5 | 28,5 26 24 22.5 21 18.5
19,05+25,4 | 35 30 26 28.5 21 19 17,5 1; 16
31,75+38,1 | 35 29 24 21 18,5 16,5 15
44,45+50,8 | 35 26 21 17,5 15

- Chiéu dai xich: L = X.

Buéc 9. Xdc dinh sé mat xich X

- Chon khoang cach truc so bd tir a=(30 - 50). p,

- X4c dinh sé mat xich X theo cong thirc:

X=—=—+—( + )+(.—) .— (mm)

- Sau khi chon sd mit xich, phai tinh lai khoang cach truc a theo cong thirc:
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)= () o

Va dé bo truyén lam viéc binh thuong nén giam a mot doan (0,002 - 0,004)a.

Buwéc 10. Kiém tra xich theo hé s6 an toan

s=
+

=[]

+

voi [s] tra bang 2.9 va Q tra bang 2.10

bang2.9 Hé 56 an toan cho phép [s]

S6 vong quay n, Budc xich pe, (mm)

(vg/ph) 12,7 | 15,875 | 19,05 | 254 | 31,75 | 38,1
49,94 T 7,2 72 7.3 7.4 TS
99,89 7.3 7.4 7.5 7,6 7.8 8,0
299,85 7.9 8,2 8,4 8,9 9.4 9,8
499 .40 5 8,9 9.4 10,2 11,8 12,5
749,62 9,3 10,0 10,7 12,0 13,0 14,0
998,86 10,0 19.8 1 Ky 13,1 15,0

Bang 2.10 Théng s6 xich con lin 1 déy
Kich thuéc, (mm) | Dién tich ban | Tai trong pha Khoi lwong
d h 1€ A, (mm?) hiy Q, (kN) Im xich qm (kg)

10,16 14,8 71 32.7 0,9
11,91 18,2 105 29,5 1,6
15,88 24,2 180 50,0 2,6

=

= Vv

vol  trabang 2.10

a. .g




—  : hé s6 phu thudc vao do vong cia xich. =6 khi xich ndm ngang; =3 khi

gdc nghiéng gitra dudng tam tryc va phuong nam ngang nho hon 40°; =1 khi

xich thang dimg. Va kiém tra s6 1an va dap cta xich trong mot gidy theo cong thirc:

= = = : S[]

trong do:
X s6 mit xich
, 50 ring va sd vong quay cia dia xich dan
[i]: s6 1an va dap cho phép cua xich trong mot gidy (bang 2.11)
Bang2.11. S¢ lan va ddp cho phép ciia xich [i] trong mét gidy

Bude xich pe, (mm)

Dang xich

12,7 |15,875( 19,05 | 25,4 | 31,75 | 38,1 | 44,45 | 50,8
Xich con lan| 40 30 25 20 16 14 12 10
Xich rang 60 50 40 25 20

Budc 11. Tinh luc tac dung Ién truc theo cong thirc:
- Lyc tac dung Ién truc: =
+ :hé sb trong lugng xich  =1,15 khi xich ndm ngang hodc khi goc nghiéng

giita dwong ndi tdm hai truc va phuong nam ngang nhé hon 40°

+ =1 khi gbc nghiéng duong ndi tam hai truc tir 40° dén vi tri thang dung.

- X4c dinh cac kich thudc bo truyén:

Théng s6 hinh hoc Cong thire
5 X
Banh dén i, 4
Pudng kinh vong chia i 7
Banh bi din g =
3
Banh dan da1 = pc*[0,5 + cotg(n /Z1)]
Puong kinh vong dinh _
Banh bi dan da2 = pc*x[0,5 + cotg(n /Z2)]
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Ta c6 thé chon budc xich theo cong thirc sau néu biét trude [ ] :

- Fee

hodc cong thuc rat gon: = 0,45. 3

CHUONG 3
BO TRUYEN DONG DONG BANH RANG
3.1.Khai niém chung
3.1.1.Dinh nghia :
-B6 truyén banh rang thudng dung truyén chuyén dong giira hai truc song song nhau
hodc chéo nhau

-Bo truyén banh rang thuong c6 2 bo phéan chinh:

[ ]

Hinh3.1 Bé truyén bdanh rdng try rdng
- B truyén banh riang thudng c6 2 bo phan chinh:
+ Bénh ring dan 1, ¢6 dudng kinh ; dugc lap trén truc dan I, quay vdi s6 vong
quay ; cong sudt truyén dong ; mo men xo0dn trén truc 4
+ Banh rang bi dan 2, c¢6 duong kinh ,, duoc lap trén truc bi dan II, quay véi sd
vong quay o, cong suit truyén dong ,, md men xodn trén truc 5.
+Trén banh ring co cac ring, khi truyén dong cac ring dn khép véi nhau, tiép xuc va
day nhau trén dudng an khop
- Nguyén ly 1am viéc ctia bd truyén banh rang c6 thé tom tit nhu sau: truc I quay véi
s6 vong quay ; , thong qua mdi ghép then 1am cho banh rang 1 quay. Ring cua banh
1 an khép véi ring cta banh 2, day ring banh 2 chuyén dong, lam banh 2 quay, nho
25



moi ghép then tryc II quay véi s6 vong quay , . Truyén chuyén dong bang an khop,
nén trong bod truyén banh rang hau nhu khéng c6 truot (chi c6 hién tuong trugt bién
dang ¢ phan dinh va chan rang), hiéu suét truyén dong cua bo truyén rét cao.

3.1.2. Phan loai bd truyén banh ring :
- BO truyén banh ring try: banh ring 13 hinh tru tron xoay, duong sinh thang, thuong

dung dé truyén chuyén dong giira hai truc song song v6i nhau, quay nguoc chiéu nhau.

Traed hinh3.2 b3 truyén banh rang tru

- Bo truyén banh rang nén: con dugce goi 1a bd truyén banh rang con: banh rang co

dang hinh nén cuyt, thuong dung truyén chuyén dong giira hai truc vuéng goc v6i nhau.

hinh3.3 B§ truyén banh rang nén
- BO truyén banh ring - thanh ring: thanh ring la banh rang dic biét, c6 duong kinh
bang v6 cing, ding dé doi chuyén dong quay thanh chuyén dong tinh tién va nguoc

lai.

LY PP
ifidaanaa. .
; "Niag

]

hinh3.4 BG truyén banh ring - thanh rdng
- BO truyén banh rang idn khép trong: tim ctia hai banh ring nam vé cung mot phia so
v6i tam an khép, hai vong tron lan tiép xtc trong véi nhau.
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hinh3.5 B§ truyén bdnh ring an khép trong
- B truyén banh ring séng: ring cta banh ring c¢6 dang song lién tuc, thuong dung in
khép trong dé thuc hién mot ty sb truyén rét 16n.
- B truyén banh rang hanh tinh: it nhat mot banh rang trong bo truyén co truc quay
quanh tam cua banh rang khac
- B truyén banh rang Novikov: bién dang riang 1a mot phan cua duong tron.
- B truyén banh ring xicléit: bién dang ring 1a mot doan cua duong xicloit.
- BO truyén banh ring than khai: bién dang ring 1a mot doan cuia duong than khai cta
vong tron. Pay 12 bo truyén duoc dung phd bién, da sd cac cip banh ring gip trong
thuc té thudc loai nay.
3.2. Uu nhuoc diém va pham vi sir dung
a) vu diém :
- Kich thuéc nho, kha nang tai 16n;
- Ti sb truyén khong ddi;
- Hiéu suét cao, c6 thé dat t6i 97 + 99%
- Tudi tho cao, lam viéc tin ciy trong pham vi cong suét, toc do va ty sb truyén kha
rong.
b) Nhuoc diém:
- Ché tao twong dbi phirc tap.
- D01 hoi do chinh xac cao.
- C6 nhiéu tiéng 6n khi van toc 16n.
- Chiu va dap kém.
c¢) Pham vi str dung:
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-Bo truyén banh rang dugc str dung nhiéu nhat so voi cac bo truyén co khi khac. No
duoc sir dung trong hau hét cac loai may. Truyén dong banh ring duoc tng dung
rong rai trong linh vyuc co khi: tir ddng ho, khi cu dén cac may hang nang v.v...

-B9 truyén banh ring co thé:

- Truyén cong suét rat nho (0,1kW): dung cu do

- Truyén cong suat kha 16n (300 kW): cic may mo, may xay dung, may lam duong
- Truyén cong suat rat 1én (100.000 kW): bd truyén ding trong cdc nha may phat
dién - Van tdc dat dugc 140 m/s hodc c6 thé cao hon.

- Ti s6 truyén (ctia mot cip banh rang) cé thé tir 1 dén 10 hodc co thé cao hon.

3.3. Thong s6 hinh hoc ciia bd truyén dong banh ring

- Thong s6 hinh hoc b truyén banh ring try ring thang:
+ Budc rang trén dudng kinh vong chia t: ky hiéu t (mm), bang budc ciia thanh ring.
+ M6 dun m: M6 dun cta rang banh rang, ky hi¢u la m, don vi do 1a mm. Cac banh
ring c6 cung md dun s& an khop dugc véi nhau. Gid tri cia mé dun m duoc 1ay theo
day s tiéu chuan, dé han ché sé luong dao gia cong banh rang sir dung trong thuc té.
- Gi4 tri m duoc tiéu chuan hoa theo céac day sb sau:

+Day 1: 1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25

+Day 2: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5, 5,5; 7; 9; 11; 14; 18; 22

(Uu tién chon day 1)

- Cac thong s6 hinh hoc cua banh ring try ring thing:

Tén goi Ky hi¢u Cong thirc tinh
M6 dun m Theo tiéu chuan TCVN 2257-77
Ti s truyén (dau —: an khdp ngoai; u (1) _ 1 _ 2
2 1

ddu +: an khop trong Dung dé xac

dinh chiéu quay cua tryc)

DPuong kinh vong chia d d=m.Z
Chiéu cao dinh ring h, =
Chiéu cao chan ring =1,25.
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Chiéu cao ring h h= + =225m

Duong kinh vong dinh =m.(Z + 2)

Duong kinh vong chan =m.(Z — 2,5)

Budc rang t t=n.m

Khoang cach tam cua hai banh rang oot (2% )
2 2

an khép (dau +: an khép ngoai; ddu —:
an khop trong)

- Goi B 1a géc nghiéng cta rang (goc 1lam boi phuong rang va dudng sinh cua mat tru).
Phuong ring c6 thé nghiéng trai hodc nghiéng phai, gia tri ctia B; c6 diéu kién
8°<B<20° d6i voi banh ring tru ring nghiéng va 30°<P< 40° dbi voi banh rang chir V.
- Buéc ngang  : 1a bude do trong tiét dién vudng goc véi truc banh ring.

- Budc phap  : 1a budc do trong tiét dién vudng gboc voi phuong cia ring.

- Mbdun ngang  : 1a mddun do trong tiét dién vudng goc véi truc banh ring.

- Mbdun phap  :1a moédun do trong tiét dién vudng goc v6i phuong cua ring.

- Bdi v6i bd truyén banh ring tru ring nghiéng, gia tri mn duogc tiéu chuan héa. Cac
gia tri tinh todn thi tinh theo

- Cac thong s6 hinh hoc cua banh ring try ring nghiéng:

Tén goi Ky hi¢u Cong thirc tinh
M6 dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén u (1) _1_ 2
2
Duong kinh vong chia d _
COoS

Chiéu cao dinh rang =

Chiéu cao chan ring =1,25.
Chiéu cao ring h h= + =225m
Duong kinh vong dinh = 1+2
Duong kinh vong chan = 1-2,5.
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Budc rang t t=m.m

Khoang cach tdm cua hai banh rang Y G ) B (PS- -))

an khop (déu +: an khép ngoai, dau —: 2 2.cos

an khép trong)

3.4.Luec tac dung 1én bd truyén banh ring thing :

Hinh3.6.Luc trong b truyén banh rang tru rang thang
a) Luc phap tuyén  : nam trén mat phang phép tring vi mit ngang va phan tich
thanh 2 thanh phan 13 lyc vong  va luc hubng tim

-Giatr: =—
cos

Véi a goi 1a goc an khdp, banh ring tiéu chuan thong thudng a=20°
b) Luc vong  1:

- Piém dit tai vi tri n khép

- Chiéu nguoc chiéu chuyén dong cua banh ring

_ 21 _22__ 24
1 2 1

-bo 16n : 1= 2
c) Luc huong tam  q:

- Piém dat tai vi tri an khop

- Chiéu huéng vao tdm banh rang
- Gia tri: 1= 2= Ftl.tan

3.5. Lwc tac dung 1én bd truyén dong banh ring tru ring nghiéng:
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hinh3.7. Luc trong bé truyén banh rang tru rang nghiéng

a) Luc phap tuyén: nim trong mat phang phap tuyén va phén tich thanh 3 thanh phan

-Giatri: =
COsS Ccos
\ 2. 2. 2. 1c0s
b)Lucvong ;= ,="t==22=21
1 2 1
r A .tan
¢) Luc huéng tim ;= ,=-%

d) Luc huéng tam  q:
- Pbiém dit tai vi tri an khop
- Chiéu huéng vao mat rang lam viéc

- Gia tri: 1= 1= 1 tan

3.6. Luc tac dung 1én bd truyén dong banh ring con ring thing:

@i F) hinh3.8 Lurc trong bg truyén banh rdng con rang thang

/2
Fr2 o
=l &=
Al 7 12
Fri X >Fa
¥
Ft1 YFay
a) Luc vong:

- Ftl tac dung Ién truc dan1, luc 5 tac dung 1én tryc II.

- Piém dit: vi tri an khop
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-Phuong cia 1 va , tring v4i duong tiép tuyén chung cia hai vong lan. Chiéu
cua Ftl nguoc v&i chiéu quay 4, chiéu cia clng véi chiéu quay
-Giatri: 1= o =21_22
1 2
b) Luc hudng tam:
- Piém dit: vi tri an khop
- Phuong chiéu: 5 tac dung 1én tryc I, vudng goc véi truc I va hudng vé phia tryuc 1.
Luc huéng tim  , vudng goc voi truc II va hudng vé phia tryc I1.
-Giatri: 1= ,.tan .c0sd;
> = o.tan .c0sd,
¢) Luc doc truc:
- Piém dit: vi tri an khop
- Phuong chiéu: Fal tac dung 1én tryc I, song song voi truc 1. Luc doc truc  , song
song v6i tryc II. Chiéu cta lyc  ; hudng vé day 16n ciia banh dan, chiéu cua

,1udn ludn hudng vé phia day 16n cta banh bi din.

-Giatri: 1= q.tan .sin@; =
> = .tan .sinp; =
CHUONG 4

BO TRUYEN PONG TRUC VIT
4.1.Khai niém chung ciia b truyén truc vit:

4.1.1 Nguyén 1y lam vi¢c cua bd truyén dong truc vit-banh vit:

- Truyén dong truc vit thudc loai truyén dong banh ring dic biét dung dé truyén
chuyén dong quay va tai trong gitra hai truc chéo nhau, goc giita hai truc thuong 13 90°.
- Truc vit 1a mot truc c6 nhiéu vong ren, thudng bing thép. Banh vit ¢6 ciu tao twong

tu banh ring nghiéng nhung dang ring khac, mit chan ring 1a mot phan cta mit
xuyén, thuong 1am bang hop kim mau. Banh vit duoc gia cong bang dao phay lin co
hinh dang giéng nhu truc vit s& an khdp v6i nd (nhung dudng kinh ngoai cta dao hoi
16n hon dudng kinh ngoai cua truc vit dé tao nén khe hd huéng tim & chan ring banh
vit). Ren truc vit va rang banh vit tiép xtc nhau theo dudng; thong thuong truc vit
dan dong.
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4.1.2. Phan loai bo truyén dong truc vit-banh vit :

4.1.3.

1. Theo bién dang (profin) ren - Bo truyén truc vit Acsimét:

- ¢0 canh ren théng trong mat cit doc chira dudng tam cua tryc vit, tuong tu nhu ren
thang con

- B truyén truc vit Convolut: c6 canh ren thang trong mat cat phap tuyén voi duong
ren.

- B truyén truc vit than khai: ¢6 canh ren thang trong mit cat doc tiép tuyén véi mit
tru co so.

2. Theo vi tri tuong ddi cua truc vit so voi banh vit :

-Bo truyén truc vit ndm trén

-Bo truyén truc vit nam dudi

-Bo truyén truc vit nim bén canh

3. Theo hinh déang truc vit

-Bo truyén truc vit tru: ¢é truc vit hinh tru nhu trén

- B6 truyén truc vit 16m (con goi 1a bo truyén globoit), trong d6 truc vit duge khoét
16m nhu trén dé c6 nhiéu ren cung an khép.

d. Theo s6 moi ren :
- Truc vit mdt mo1 ren
- Truc vit nhiéu moi ren.

Hién nay truyén dong truc vit try dugc ding nhiéu hon ca. Vi vay ta chi nghién ctru vé
truc vit tru Acsimét (goi 1a bo truyén tryc vit Acsimét).

Uu va nhuoc diém va pham vi str dung
1. Uu diém

- Ti sb truyén 16n, co thé dén 1000

- Lam viéc ém va khong on;

- C6 kha nang ty ham (trong mot vai truong hop).
2. Nhuoc diém

- Hiéu suét thap do ma sat;

- Can dung vat lidu giam ma sat (@dng thanh) twong ddi dat tién dé 1am banh vit. 3.
Pham vi ting dung

- Co céu banh vit—truc vit ¢6 hiéu suat thdp nén thuong chi dung dé truyén cong suit
nho va trung binh.

- Co cAu banh vit-tryc vit duge ding trong may nang chuyén, may cat kim loai, 6t
V.V...
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4.2. THONG SO HINH HQC CUA BQ TRUYEN TRUC VIT ACSIMET
- M6dun m m = t/m (mm)

t: budc ren truc vit = budc ren banh vit 73

Gi4 tri m duoc tiéu chuén hoa theo hai day theo thtr tuy uu tién sau:

Day 1: 1,0; 1,25; 1,6; 2; 2,5; 3,15; 4; 5; 6,3; 8; 10; 12,5; 16; 20

Day 2: 1,5;3;3,5;6;7;,9; 12; 14

- G6c profin ren truc vit: o = 20° (do trong tiét dién doc truc cua truc vit)
- Hé s6 duong kinh truc vit q: chon theo tiéu chudn tuy theo modun m.
Gia tri q duogc tiéu chuan hoa theo hai day theo thi tu uu tién sau:

Day 1: 8; 10; 12,5; 16; 20; 25;

Day 2: 7,1;7,5;9; 11,2; 12; 14; 18; 22,4,

Chon hé s6 duong kinh q theo modul m

Modul m (mm) Hé s dudmng kinh q

1.6 10; 12,5; 16; 20
2535 5 R 1 125 8;:10; 12,5; 16; 20

6.3 8.9: 10; 12,5; 14; 16; 20
16 % 1125516

20 8; 10

- Budc cua duong xodn o6c: S=71.t

- S6 mdi ren cua truc vit: Z1 = 1 + 4. Truyén cong suat 16n khong nén lay Z1 =1 vi
hi€u suat rat thap va bg truyén bi nong nhiéu.

- S6 ren banh vit Z2 (Z2 > 25): S6 rang Z2 khong nén it qua dé tranh bi cit chan ring,
thong thuong chon trong khoang Z2 = 50 + 60 (rang).

- Puong kinh madt try 1an cta tryc vit d1 (mm): (bé“lng duong kinh madt try chia cua truc
vitdcl): d1 =dcl = m.q (truong hop khong dich chinh)

D¢ han ché s dao gia cong banh vit, nguoi ta tiéu chuan hoa céac gia tri m va q di doi
v6i nhau (tiéu chudn hod giatri v 3)

- Puong kinh vong lan banh vit d2 (mm): trung v&1 duong kinh vong chia de2:
d2=dc2=m.Z2
- G6c nang cua ren truc vit A (d0): A= 5° + 20°
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- Puong kinh maét tru dinh ren del va mat tru day ren truc vit dil :
del =dcl +2.m; dil =dcl —2,4.m
- BPuong kinh vong dinh rang de2 va vong ddy rang banh vit di2:
de2=dc2 +2.m;di2 =dc2-2,4.m
- Khoang cach truc ciia bo truyén khong dich chinh:

= 1+ 22=05 .(2+ )
- Chiéu dai phan cit ren trén tryc vit bl > (C1+C2Z1)m
-Néuzl=1,2thiCl=11vaC2=0,06.
-NéuZl =4thi Cl =12,5 va C2=0,09.
- Puong kinh 16n nhét cua banh vit :

6m
Z1+2

- Chiéu rong banh vit b Khi zI =1 hodac 2 thi b, <0,75del; z1=4 thi b, < 0,67del

dev2 < dex +

- Gbc nghiéng rang cia banh vit f =y
- G6c 6m truc vit boi banh vit:
2
1-05

4.3.PONG HQC TRUYEN PONG TRUC VIiT - BANH ViT

4.3.1 Ti s6 truyén (u)
Khi tryc vit quay mot vong thi mdi diém trén vong lan ciia banh vit di chuyén dugc
mot khoang S (budc cua duong xodn c), nghia 1 banh vit quay duoc S/n.d2 vong.
Vay trong mot phtt truc vit quay duge nl vong thi banh vit quay dugc:

Ti sO truyén:

Vind2 =Z2tvaS=7Z1.tnén:
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Do Z1 ¢6 gi tri nho (Z1 =1 + 4), ti s6 truyén c6 tri s6 16n. Néu biéu thi budc dudng
xoan dc cua ren truc vit theo hé thirc: S = m.d1.tgh Tir (12-11) ta co:

1 .2 2

2 ditgh dl.tgh

Vay trong b truyén truc vit ti s truyén i khong bang ti s6 giita duong kinh vong lan
. T \ , \ < , 2 . 2 A em A . ,
banh vit vo1 duong kinh vong 1an truc vit ( # - ) ma bang ti sO gilta sO rang banh vit

véi s6 mdi ren cua truc vit.

Ti s0 truyén duoc chon theo day ti€u chuan, gia tri u thuc t€ khong dugc sai 1éch qua
4% so voi gia tri ti€u chuan.

Day 1 | 8; 10; 12, 5; 16; 20; 25; 31,5; 40; 50; 63;80

Day 2 | 9; 11,2; 14; 18; 22, 4; 28; 35, 5; 45; 56; 71

4.3.2. Van toc vong
- Van toc vong cua tryc vit:

.11
~ 100.60

\Y m/s

- Van téc vong ctia banh vit:

.22

~100.60 m/s

Va2

d1 = m.q: duong kinh vong lan truc vit
d2 = m.Z2: duong kinh vong lan truc vit
nl: s vong quay cua truc vit (v/p)
n2: s6 vong quay ciia banh vit (v/p)
m: modun mdt day cua rang
q: Hé s6 duong kinh truc (1ay theo tiéu chuan) (khi tinh so b q = 0,26Z22)
Z1: S6 mbi ren cua truc vit
Z2: S6 rang cua banh vit
- Van toc truot vtr: vir = v1/cosA

Déi véi bo truyén khong dich chinh:

m'ﬂ.l
vir = \ 22 .
19100 Bl

.
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4.3.3.luc tac dung va tai trong tinh
- Luc tac dung:
+Khi bo truyén lam viéc, truc va & mang truc vit va banh vit chiu tdc dung cua
nhitng luc sau

1. Lyc vong Ft: Ft1 tac dung 1én truc dan I, luc Ft2 tac dung 1én truc IL.

- biém dat: vi trf an khép

- Phuong chiéu: Phuong cua Ftl tiép tuyén v6i vong lan truc vit, phuong cia Ft2
tiép tuyén voi vong lan ciia banh vit. Chiéu cta Ftl nguoc véi chiéu quay nl , chiéu
ctia Ft2 cung véi chiéu quay n2.

- Gia tri cua Ftl va Ft2:

21 22
L= 72
-Quan h¢ gitra Ft1 va Ft2 dugc xac dinh: Ft1=Ft2. tg(y + ¢)
Trong d6 ¢ 1 goc ma sat trén bé mat tiép xuc cia ren truc vit va ring banh vit; y:
GOc nang ren truc vit:
T T, : Mdmen xoan trén truc dan va truc bi dan; (Nmm)
d d, : Buong kinh vong chia cua tryc vit va banh vit (mm)
2. Lyc hudéng tam Fr:
- Piém dit: vi tri an khép
- Phuong, chiéu: Frl tac dung 1én truc I, vudng goc véi truc I va hudng vé phia truc
I. Luc hudng tdm Fr2 vudng goc véi truc II va hudng vé phia truc II.
- Gia tri: Frl = Fr2 = Ft2. tga/cosA
3. Luc doc truc Fa:
- Piém dit: vi tri an khép
- Phuong, chiéu: Fal tac dung 1én tryc I, song song vai truc 1. Lyc doc truc Fa2
song song vai truc I1. Chiéu ciia luc Fal, Fa2 phu thudc vao chiéu quay va chiéu
nghiéng ctia duong ren. Gia tri cua luc doc truc:
- Gia tri:
Fal=Ft2=2.T2/d2
Fa2=Ft1=2.T1/d1

Luc Fal tac dung lén truc vit c6 gia tri rat 16n, dé lam truc vit mét 6n dinh.
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- Tai trong tinh: 1a tich cta hé s tai trong K voi tai trong danh nghia Hé s tai trong K
gom hai thanh phan: K = Ktt.Kd
1.Hé s6 tap trung tai trong Ktt
Nguyén nhan chu yéu gy ra tap trung tai trong 1a do truc vit bi bién dang uén (bi
vong). Viéce xac dinh hé s6 Ktt dwa vao cac bang tra (sach Thiét ké Chi tiét may).

2.Téi trong dong sinh ra do chat lugng ché tao, lap ghép va van téc cua bd truyen.
Cac sai s6 nay dan dén an khdp kém chinh xac; van toc cao, tai trong dong cang 16n.

- Néu van toc vong cua banh vit v2 < 3m/s thi lay Kd =1+ 1,1
- Néu v2 > 3m/s thi lay Kd=1,1+1,3

4.4 Boi tron va hiéu suit ciia b truyén truc vit banh vit

4.4.1.boi tron:
- Khi bd truyén truc vit 1am viéc, tai cac bé mit tiép xUc cua ren truc vit voi rang banh
vit c6 ma sat 16n nén sinh nhiéu nhiét va lam giam hi¢u suat cua bd truyén. Vi vay ta
phai bdi tron cho bd truyén. Dé boi tron cho bod truyén thi mot phén truc vit hoac mot
phan banh vit phai duoc nhung trong dau tiy theo vi tri banh vit & dudi hay truc vit &
dudi. Bé tranh mat mat nhiéu cong suat do khudy dau, chi nén cho dau ngap dén chan
ren truc vit hodc ngap 1/3 banh kinh banh vit. Lugng dau d6 vao hop giam téc nén lay
khoang 0,35 + 0,7 lit cho 1 kW. Khi van tc vong cua truc vit v > 12 m/s thi bo truyén
dugc boi tron bang cach phun dau.

- Dung dau bdi tron ¢6 dd nhét cang cao thi cang tang kha nang chong dinh, nhung
cling 1am ting kha ning mat mat cong suit do khudy dau. Co thé chon d6 nhét thich
hop cho dau boi tron theo bang 6. Pé ting kha ning chong dinh nén pha thém khoang
3 10% =+ dau thuc vat hodc md dong vat.

Chon do nhot dong cua dau bdi tron bd truyén truc vit (6 nhiét d6 50°C va

100°C)
) Duéi | Durdi Tre
Vi the tratre vis, ms ':"“ 2":' Duoi 5 | 5-10 | 10=15 | 1525 zr:"

D6 nhot dong (cSt) cua dau & 50°C 450 | 270 180 120 85 60 45
D6 nhot dong (cSt) cua dau & 100°C | 53 34 23 15 - . -

4.4.2 Hiéu suét:
- Khi 1am viéc, bo truc vit ciing nhu bd truyén banh ring bi mat mat cong suat do ma
st giita ren truc vit va rang banh vit khi dn khép, do ma sat trong 6 truc va do khudy
dau. Vi van tdc truot 16n cho nén mat mat do ma sat gilta ren tryuc vit va rang banh vit
kha 16n.
- Néu khong ké dén cong suit mat mat trong 6 va do khudy dau, truong hop truc vit
dan dong, thi hiéu suit ctia bd truyén dugc tinh theo cong thirc
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@)
A4+ )

- Néu xét dén ca mat mat cong suat do khudy dau thi hiéu suat duoc tinh theo cong
thirc

@)
A+ )

- Qua cong thirc trén ta thy hiéu suét tang khi ting gdc nang ren truc vit A va giam
gdc ma sat @. Xét bién thién ctia hiéu sudt 1 theo gbc nang ren tryc vit A, khi A = 45° -
¢/2 hi¢u suét N co hé sb cuc dai. Tuy nhién dé kich thudce bod truyén khong qua 16n
hodc khong 1am giam do cimg viing cua tryc vit thi thuong lay A khong qua 25°C.

- Khi kich thudc bo truyén chua duoc xac dinh (do d6 chua biét duoc van toe truot vir
va y) c6 thé lay so b hiéu sut nhu sau:

Z1=1thin=0,7+0,75
Z1=2thin=0,75+0,82
Z1=41thin=0,87+0,92
- Trudng hop banh vit dan dong hicu suét cua bd truyén dugc tinh theo cong thirc sau:
(4)
A+ )

- Hiéu suét cta b truyén co banh vit din dong rat thip (n < 0,5). Tl cong thirc (14 - 6)
ta c6 thé thay khi A < ¢ thi n < 0, nghia 14 bo truyén ty ham (chuyén dong khong thé
truyén tir banh vit sang truc vit)

BAI TAP AP DUNG:
1) Cho bo truyén dai det c6 cong suat P1=10 kW; s6 vong quay banh ddn ,=1200

vong/phut; ty

s6 truyén u=3; dudng kinh banh din ;=150mm, luc cing ban ddu =1000N va

khoang cach
truc a=2000mm. Bo qua hién tuong truot tron va luc cang phu . Hay xac dinh:

a. Goc 6m dai 1 va chiéu dai can thiét cua day dai L?
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b. Vantée 1 luc vong ; luc tac dung 1én b tru
c. Hé s ma sat f tdi thiéu dé khong xay ra hién tuong truot tron

d. Néu thay dai det bang dai thang, xac dinh chiéu dai day dai L theo tiéu chuan va

tinh lai

khoang cach truc chinh xac?

Bai lam
a) o= 1.u=150.3 =450 (mm)
- Goc om dai :
B d2—d1 450-150 o
1= 180-57. = 180-57. 000~ 171,45

- Chiéu dai can thiét ciia day dai :

(d2—d1)?
4.

(450—150)2

=2.a-+ E.(d1+d2)+ 42000

=2.2000 +5.(450+150)+ = 4953,72(mm)

L= +(100—400) = 5053,72—5353,72
— chon L = 5200 ( mm)

b) - Vantoc:
.11 _ 1501200

1760000 60000 9,42 (m's)
- Luc vong:
=100 1 100010 _ 563 ¢ (N)

1 9,42
- Luwc tac dung Ién 0 truc :

17145
2

=2. 0. (sin—) =2.1000.( sin==2) = 1994.4 (N)

¢) - Heé so ma sat: (bo qua lyc ciang dai Fv) al= 2,99 (rad)

1y
>_
FO > ST
10638  299+1
1000 > > 7991
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—f>0.4

Vay hé sb6 ma sat toi thiéu dé ko xay ra hién tugng truogt tron la =04

d) Néu thay dai det thanh dai thang thi L bang :
Ltt = 4953,72 (mm)
— chon L = 5000 (mm)

- Khoan cach truc

K= L - 22 = 5000 - <22 = 4057,52 (mm)
_ p— 1 450-150
A= T =150 (mm)
4y 2-8A2 405752+,/4057522-8.1502
= 2 2 =2023,2 (mm)

2) B truyén xich 6ng con lin c6 cac thong sb sau: khoang cach truc a=1200 mm,
budc xich  =25,4 mm; cong suét truyén dong P=8 kW; $6 rang dia xich dan
1=24 rang; ti s6 truyén u=2,5;s6 vong quay banh din ;=400 vong/phut. Xac
dinh:
a. SO rang dia xich dan, duong kinh vong chia dia xich dan va bi dan, s mat xich
X ¢6 xét dén diéu kién nbi xich d& dang ?

b. Van téc v1; luc vong Ft va luc tac dung 1én 6 truc Fr biét bo truyén nam ngang?
Bai lam

a) Z, =u.Z, =2524 =60rang

- Puong kinh vong chia ciia banh dén :

254
1= 180~ 180 194,6(mm)
Sln—l Slnﬂ
- Puong kinh vong chia ciia banh bi din :
254
2=""1g0~ 180 485,3(mm)
Sln—2 SIHE

- S6 mit xich X:
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e () -

60—40)2 254

21200
2.

254

X= 137,2 mit xich

1
+2.(60 +40) + (

1200

- chon X = 138 mét xich (hodc X = 136 mat xich)
b) Vén toc:
_P.Zy.n; 25424400

V1="50000 ~ 60000 _ +L(M/S)
- Luc vong :
- _1000P,_10008_ o\
Vq 41

- Lwec tac dung 1én 6 truc: (K., = 1,15 vi bd truy@n ndam ngang)
= . =1151951,2=22439( )

3) Cho b truyén banh riang tru ring nghiéng tiéu chuan dnkhdp ngoai nhu hinh bén
dudi truyén mo men xoan 1=80000Nmm, c6 khoang cach truc  =340mm, sd
rang =30rdng, ,=103 rang, goc an khdp a = 20°, cac banh rang khong dich
chinh, 2 banh rang an khdp ngoai. Hay xac dinh .

a. Mo dun phép tuyén mn va goc nghiéng ring p?

b. Phan tich va tinh gia tri cac luctidc dung lén 1é€n cdp banh rang trén da cho.

Bai lam
a) M6 dun phap:
2+ 1) 2+ 1)
- C0s = 1
2.c0s 2. (1)

biéu kién goc nghiéngrang20 =3 =8
-~ €0S8 =cos =co0s20 (2)
Thay (1) va (2):

- cos8% = = cos 20°

(2+ 1)
2.
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2. cos8 2. .cos20
_— = =
2+t 1 2+t 1

—

2.340.cos 8 - - 2.340.cos 20
7 103+30 - T 103+30

- 5,06 = =48

vay chon mé dun phap m, = 5(mm)

- G6c nghiéng rang:
cos = .(2+ 1) 5/(103+30) 133
2 2340 136

- =12,06

b)

- Lwe vong:

2 Lcos 280000333

136 — 1043,1( )

1T 2T 530

- Lwe hwéng tam:
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__ ptan 10431.tan20 388.2
11— 2= COS - 133 - ] ( )

136

- Lwe doc truc:

1= o= ,tan =10431.tan12,06 = 222,86( )

3) Cho hé thdng truyén dong nhu hinh bén dudi, cho biét sd vong quay dong co 1a
7 =1450 vong/phit. Sb rang cac banh ring: =20, ,=50, 3=20, ,=40, 5=20,
=50, ti s truyén ciiabd truyén xich  =3. Xéc dinh:

a. Ti s6 truyén chung ctia hé théng va s6 vong quay thing tron

b. Phuong va chiéu céc luc tac dung 1én cac banh ring.

Bai l[am

a) Goi u 1 ty s6 truyén chung ciia hé thong:

- ow2osose U\ )\ T 202020

Goi  1a s6 vong quay thung tron:

=9 .,375=22_  =387(/)

b)
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