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LOI NOI PAU

Trong th&i dai ngay nay nén khoa hoc tién tién dang phat trién manh mé trén toan
thé gidi trong d6 nganh cdng nghiép déng mét vai trd rat quan trong, cac hé thdng
may méc ngay cang tré nén phd bién va tirng budc thay thé sirc ngudi, dé tao ra
dwoc nhirtng may moéc ngay cang hoan thién va hién dai hon thi b6 mén Nguyén ly
may dong vai trd rat quan trong. V&i mot nén cdng nghiép hoa va hién dai hoa thi
chung ta phai ché tao dwoc ra cac thiét bj may moc, cdng cu dé dap rng cho moi
nganh san xuét. Viéc thiét k& dd an hodc hoan thanh bai tap I&n 1a mot khau rat
quan trong trong qua trinh hoc tap va nghién ctru mén hoc Nguyén ly may, noé giup
cho ngwdi sinh vién hiéu sau va dic duwoc nhirng kién thirc co’ ban ctia mén hoc.
Qua thoi gian hoc tap, nghién cru ly thuyét va thue té em da dwoc giao dé tai thiét
ké “Co cAu dan dong bang tai 1ac”. V&i dé tai nay qua mot thdi gian tim hiéu va
nghién ctu tai liéu két hop véi sy hwéng dan tan tinh cla thay gido Vi Quy Pac va
cac thay cé trong t& mén dén nay vé co ban dd an cla em da hoan thanh. Méac du
trong thoi gian kha dai em da nghién clru k§ nhwng do kién thirc con han ché nén
dd an ctia em khéng tranh khdi nhirng sai sét. Vay em rat mong dwoc sw chi bdo va
gillp d& cua céac thay cd dé cho dé tai cling nhu mén hoc clia em dwoc hoan chinh
hon. Em xin chan thanh cam on!



Nhan xét cua giam khao :
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CHUONG 1. BQO TRUYEN PONG PAI
1.1. KHAI NIEM CHUNG
1.1.1.Kh4i niém bd truyén dong dai

Truyén dong dai 13 truyén dong ma sat gian tiép, truyén chuyén dong va co ning (tai
trong) nho ma sat gitra dai voi cac banh dai gitra 2 truc kha xa nhau.
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Hinh 3.1 Bo truyén dong dai
Bo truyén dai thuong c6 hai banh dai (nhu hinh 3.1) gém: banh dan 1, banh bi din 2
va mot dai 3 mic cang trén hai banh dai nhd bo phan cing dai. Nho c6 ma sat gitra dai va
béanh dai, banh din quay s& truyén chuyén dong va co niang sang banh bi din.

1.1.2. Phén loai b truyén dong
dai



Hinh 3.2 Cac logi dai

* Phén loai theo vt liéu ché tao diy dai: Dai vai cao su, dai vai, dai da, dai len.

* Phan loai theo hinh dang mat cit day dai: Dai det, dai hinh thang, dai hinh lugc, dai
tron. dai rang.

+ Pai det c6 tiét dién 1a hinh chit nhat (hinh 3.2a).

+ Pai thang c6 tiét dién 14 hinh thang can, goc ¢ dinh y = 40° (hinh 3.2b).

+ Pai luge ¢6 nhidu chan phan bd doc theo chiéu rong, & mat trong ctia dai (hinh 3.2d).
+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2c¢).

* Phn loai theo vi tri truc: Truyén dong hai truc song song quay cung chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nira chéo
truyén chuyén dong gitra hai truc chéo nhau (goc giita hai truc thuong 1a 90°, hinh 3.3c).

* Phan loai theo nguyén ly lam viéc: theo nguyén 1y ma sat, theo nguyén 1y an khop.
1.1.3. Uu va nhwoc diém ciia bd truyén dong dai

1. Uu diém

- C6 kha ning truyén chuyén dong va co ning giira cac truc ¢ kha xa nhau (> 15m).

- Lam viéc ém, khong on do vat liéu dai c6 tinh dan hdi.

- An toan cho cac tiét may khac khi bi qua tai, vi dai s& truot tron toan phan trén banh.

- Két cau va van hanh don gian, gid thanh ré.



2. Nhuoe diém

— Khuon khé kich thude kha 16n (khi cing mét diéu kién lam viée, thuong riéng duong kinh
béanh dai da 16n hon dudng kinh banh rang khoang 5 1an).

- Ty s6 truyén khong on dinh vi ¢6 trugt dan hoi trén banh.

- Lyc tac dung trén truc va 6 16n do phai cing dai (Iyc tac dung trén truc va 6 tang thém 2 +
3 lan so voi trong truyén dong banh rang).

- Tuo6i tho thap khi lam viéc véi van toc cao.
3. Pham vi sir dung ciia bg truyeén dai

- Bo truyén dai c6 thé truyén cong suat dén 1500kW, nhung thuong dugc vai P<(40+50)kW,
v=5+30m/s.

- D6i v6i truyén dong dai det: ti sd truyén u < 5, truyén dong dai hinh thang: u < 10

- Khoang cach 16n nhét giira hai truc ¢ thé toi 15m va 40m (truong hop dic biét). Trang 36
-Bo truyén dai thuong duoc bo tri & cép d6 nhanh, banh dan lép vao truc dong co.

1.1.4. Phwong phap cang dai

Trong qué trinh lam viéc dai s€ dan dan dan ra, stc cang giam xudng. Do d6 ta can phai diéu
chinh strc cang cua dai.

+

Banh
cing
da

Hinh 3.4. Diéu chinh cang dai dai
bdng bdanh cing dai

Hinh 3.5. Diéu chinh cang dai bing vit cang dai

1.2. VAT LIEU VA KET CAU PAI
1.2.1. Vat liéu l1am dai
Vat liéu 1am dai thoa min do bén moi, 1au mon, hé s6 ma sat 1én, tinh dan hoi cao.
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a. Pai det: Bao gom cac loai dai sau: dai da, dai vai cao su, dai sgi len, dai sgi bong, dai lam
bang vat li€u tong hop.

b. Pai thang: Dai thang gom c6 dai s¢i xép va dai soi bén.
1.2.2. Két ciu bd truyén dong dai det

-Pai det, hay con goi la dai phang, tiét dién dai 14 hinh chit nhat hep, banh dai hinh tru tron,
duong sinh thang hodc hinh tang trong, bé mat lam vi¢c 1a mat rong cua dai.

1.2.3. Két cu dai thang

+ Pai thang dugc ché tao thanh vong kin, co chiéu dai L va tiét dién dai A duoc tiéu chuan
hoa. TCVN 2332-78 quy dinh 6 loai dai thang thuong Z, O, A, B, C, D. TCVN 3210- 79 quy
dinh 3 loai dai thang hep SPZ, SPA, SPB.

+ Pai thang c6 tiét dién hinh thang, banh dai c6 rinh hinh thang, thudng dung nhiéu day dai
trong mot bo truyén

1.3. THONG SO HINH HQC BQ TRUYEN PAI

- Khoang céch truc: a (mm)

- Puong kinh banh dan va banh bi dan: di, d> (mm) b bo yo y h Trang 39
- Chiéu dai hinh hoc cta dai: L (khong tinh dén d6 véng, mm)

- Goc nghiéng ctia mdi nhanh dai so voi dudng tdm b truyén: p/2

- Goc 6m cua dai 1én banh dan va banh bi dan: o, o

1.3.1. Pwong kinh banh dai

Céc duong kinh banh dai d; va d2 nén quy tron theo tiéu chuan, thuong chon d; vé phia tang,
d> vé phia giam.

Khi tinh toan thiét ké, chon d1 theo tiéu chuan: 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.

1.3.2. Goc 6m dai

Goc 6m ol nho s& anh huong kha ning kéo cua dai, do d6 can thoa man diéu kién sau:
+D6i véi dai det: a1 > 150°

+ Pbi voi dai hinh thang: a; > 120° (do c6 tac dung chém cua dai véi ranh banh dai)

dz““dl

d,—d
—(rad) .y 0. =180°— 57 x 22—

i, =1 =

(do)
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Hoac :

dy —d d, —d
- : (rad)hay a5 = 180°+ 57 x z :

- =10 + (dﬁ]

1.3.3. Chiéu dai dai va khoang cach truc
1. Chiéu dai tinh toan ciia day dai L (mm)

. (dz +d,) 5 (da — dl)z

Ly 552
At A Ak 2 4.a

2. Chiéu dai cén thiét cia diy dai Ltt (mm)

- P6i v6i dai det sau khi tinh L cAn chon chiéu dai can thiét cia dy dai ting theo tir 100 +
400mm dé ndi dai.

Li =L+(100—400) (mm)

- P6i v6i dai thang Li phai chon theo tiéu chuan (Lwe > L). Sau d6 tinh lai khoang cach truc
a (mm) theo chiéu dai day dai vira chon:

k + Vi —BE?
4

Hoica = (mm)

V&ik:me ey, K=t

Chiéu dai can thiét:

- Pai thang: chon day dai tiéu chuan c6 L=1250mm
- Pai det: L=L+(100—400)=1300mm

1.4. PONG HOC BQ TRUYEN PAI

1.4.1. Van tdc cia bd truyén dong dai

w.d;.n,
vy = ———
60.1000
iT. I'iz. ] (mHS} _
Vy = = > ;
27 60.1000 Hinh 3.15. Vidn toc vong trong bo truvén dai

di, d2: Pudng kinh banh dai din va bi dan (mm)
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n1, n2: sO vong quay banh dai dan va bi dan (vong/phiit)
1.4.2. Ti s6 truyén bd truyén dong dai
Néu dai khong bi trugt (1y tudong):
n; dj
n, d
1.5. LUC TAC PONG LEN TRUC BQO TRUYEN PONG PAI
1.5.1. Luc vong

- Khi bg truyén chua lam viéc, dé tao nén luc ma sat gitra dai va banh dai, can phai cang dai
v6i luc cang ban dau FO.
Ta c6 luc vong

2.7, 1000.P
F‘_ j—

CHUONG 2. BO TRUYEN PONG XiCH

2.1. KHAI NIEM CHUNG
2.1.1. Nguyén li lam viéc ciia truyén dong xich

Pia xich dan quay, rang ciia dia xich ddy cdc mat xich chuyén dong theo. Day xich
chuyén dong, cac mat xich day ring cua dia xich bi dan chuyén dong, dia xich 2 quay.

Nhu vay chuyén dong da dugc truyén tir banh dan sang banh bi dan nho sy an khép
clia rang dia xich v&i cac mat xich. Truyén dong bang an khdp, nén trong bo truyén xich hau
nhu khong ¢6 hién tuong truot. Van tdc trung binh ctia banh bi dan va ti sb truyén trung binh
ctia bo truyén xich khong thay doi.

1.2. Ciu tao bd truyén dong xich

+ Pia xich dan 1, c6 duong kinh tinh toan 1 d1 1ap trén tryc I, quay véi sé vong quay nl,
cong suat truyén dong P1, md men xoan trén truc T1. Pia xich co rang tuong tu nhu banh
rang. Trong qué trinh truyén dong, ring dia xich an khép véi cac mat xich, twong tu nhu
banh rang an khop véi thanh rang.

+ Pia xich bi dan 2, c¢6 duong kinh d2, dugc lap trén truc bi dan II, quay véi s6 vong quay
n2, cong suat truyén dong P2, m6 men xoan trén truc T2.
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+ Day xich 3 12 khau trung gian, mac vong qua hai dia xich. Day xich gém nhiéu mét xich
duoc noi voi nhau. Cac mat xich xoay quanh khép ban 1€, khi vao an khop voi rang dia xich.

1.3. Phan loai b truyén dong xich

Tuy theo cAu tao, xich duge chia thanh cac loai: Xich con 1n, xich 6ng, xich rang
2.1.2. Uu va nhugc diém va pham vi sir dung ciia bd truyén dong xich

1. Uu diém

- C6 thé truyén chuyén dong giira cac truc kha xa nhau (Amax = 8 m).

- Kha nédng 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 dau khong 16n.
- C6 thé truyén chuyén dong va cong sut cing mot liic dén nhiéu truc.

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

- Kich thuéc nhé so véi truyén dong dai.

2. Nhuoe diém

- Gia thanh tuong d6i cao vi két cAu phirc tap.

- C6 nhiéu tiéng on khi lam viéc.

- Van tdc tirc thoi cua xich va dia bi din thay doi theo thoi gian (khéng 6n dinh).

- Yéu cau cham séc thuong xuyén (bdi tron, ...) va phitc tap hon so v6i bo truyén dai
. - Chéng bi mon khi lam viéc noi nhiéu bui va bbi tron khong tét.
3. Pham vi str dung

- Khoang cach truc xa dén 8m

- Dan dong cho nhiéu dia xich

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

- B6 truyén xich dugc dung nhiéu trong cic may nong nghiép, may van chuyén, va trong tay
may.

2.2. THONG SO HINH HQC CUA BO TRUYEN PONG XiCH
2.2.1. Buoc xich

-Budce xich pc, mm dugc ti€u chuan hoa. Ciing 1a budc cua rang dia xich trén vong tron di
qua tdm céc chot.
13



-Budce xich pc ¢o6 gia tri tir 12, 7+50,8 mm.
2.2.2. Pia xich

- Puong kinh tinh toan cta dia xich dan 1a d1 va cua dia bi dan 1a d2; ciing chinh 1a duong
kinh vong chia ctia dia xich, mm; la duong kinh ctia vong tron di qua tdm céc chot. Puong
kinh vong chia cuia dia tinh theo cong thirc:

PPz
sln—lg{:lI x

d =

(mm)

Z: s6 rang dia xich; pc: bude xich (tiéu chudn)

- Buong kinh vong tron chan rang dia xich dfi, df;, mm.

- Buong kich vong tron dinh rang dai, da;, mm.

- S6 rang cua dia xich dan Z,; cuia dia xich bi dan Z.

- Buéc xich pc, mm, 13 budc cua ring dia xich trén vong tron di qua tm céc chét.
- S6 mit cua day xich X ludn 1a sb chin, dé dé dang ndi véi nhau.

S6 mat xich: X=L/pc

- Khoang cach truc a, 1a khoang cach giira tAm dia xich dan va dia bi dan; mm
2.2.3. Khoang cach truc va s6 mit xich

1. S6 mit xich

- Chon so b khoang céch truc theo cong thirc a = (30 + 50).pc

- Chiéu dai xich L theo khoang cach truc:

n(dz +dy) (d; —dy)?
L=2a+ 5 e (mm)

- SO mat xich: Mat khac L=X.pC S mat xich X

L 2. A o — T\ P
B 28 Ly (BT B
Pc Pc 2 2. a

2. Khoang cach truc chinh xac

%+ Ti s Tyt SRR P
a=0,25.pc.| (X~ 2 )+J(x# 2 )_B'( z.n) (mm)




Dé bo truyén xich 1am viéc c6 d6 chung binh thudng, ta giam khoang cach truc a mot
khoang Aa=(0,002+0,004)a.

2.3. PONG HOC CUA BO TRUYEN PONG XiCH
2.3.1. Van toc va ti s6 truyén trung binh

- Van toc bd truyén xich:

n.d;.n,
Y1 = 760000
e Pc-Zy.1y
60000
mn.d;. n;
Y2 = 760000
= Pc-Zz.1n;
60000

(m/s)

(m/s)

Van tc xich cang ting thi xich cang chong mon, tai trong dong va tiéng 6n ting. Do
do nén chon v < 15 m/s
-Ti s6 truyén ciia bd truyén xich:

n, 1Z,

u= = —
n, Z,

Nén chonu <8
2.3.2. Luc tac dung 1én truc bd truyén dong xich

1000.P,
t — T

2.3.3. Tai trong dong va dong ning va dip ciia b truyén dong xich

Trong truyén dong xich, do vén tdc cua xich va dia xich bi dan thay d6i cho nén sinh
ra tai trong dong. Khi xich c6 khoi lugng m chuyén dong voi van toc Vx thay doi theo thot
gian, nghia la chuyén dong véi gia tdc ax, sinh ra tai trong dong (lyc quan tinh)

2.4. CAC DANG HONG, VAT LIEU VA BOI TRON
2.4.1. Cac dang hong

Trong khi lam viéc, trong bo truyén xich c6 thé xay ra cac dang hong sau:
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- Purt xich: day xich bi tach roi ra khong lam viéc duoc nira, ¢ thé gdy nguy hiém cho
nguoi va thiét bi xung quanh. Xich cé thé bi dat do moi, do qua tai dot ngdt, hodc do céc
moi ghép gitra ma xich vdi chot bi hong

- Mon ban 1¢ xich. Trén mat tiép xtic ctia ban 18 c¢6 ap xuét 16n, va bi trugt tuong d6i khi vao
an khép véi rang dia xich, nén toc d6 mon kha nhanh. Ong 16t va chot chi mon mot phia,
lam budc xich tang thém mot lugng Apx

2.4.2. Vit liéu ché tao xich va dia xich

Pia xich ¢6 cdu tao gan gidng banh ring, chi khic ¢ phan vanh rang. Kich thudc va
bién dang rang phu thudc vao loai xich. Vat li¢u lam dia xich thuong 1a thép cacbon hay thép
hop kim, sau khi gia cong t61 dat d6 cung 50 — 60H RC.

2.4.3. Boi tron

B6i tron 14 bién phap lam tang kha nang lam viéc, kéo dai tuoi tho ctiia b truyén dong xich.
B6i tron tot s€ lam cho hi¢u suat lam viéc ctia b truyén cao.

Tuy thudc vao van tdc cua bd truyen, cd thé cd cac bién phap bodi tron sau:

- B6i tron dinh ky ding cho bo truyén c6 van tdc thip khoang (3+4) m/s, ctr sau (810) gid
bbi tron mot 1an hay dung phuwong phéap béi tron nho giot. Ngoai ra ¢ thé boi tron bang cach
nau chay m& roi ngam xich cho ngdm vao ban 18.

- B6i tron thuong xuyén dung cho bo truyén c6 van téc cao. Néu van toc khoang (5+8)my/s,
ngam xich ngdp trong dau t41 nira chiéu cao mat xich. Néu van tdc v>8 m/s thi tot nhat la
dung bom phun dau lién tuc vao mat xich.

CHUONG 3. TRUYEN BPONG BANH RANG

3.1. KHAI NIEM CHUNG
3.1.1. Dinh nghia

Truyén dong banh ring 1a truyén dong an khop truc tiép, trong d6 chuyén dong va tai
trong dugc truyén nho sy an khdp cua cac rang trén banh rang hodc thanh rang.

B0 truyén banh rang thuong c6 2 bo phéan chinh:

- Banh ring dén 1, c6 dudng kinh d; duoc lap trén truc din I, quay véi sé vong quay
n; cong suat truyén dong P1 m6 men xoan trén truc T1.

- Banh rang bi dan 2, co duong kinh d,, dugc lép trén truc bi dan I, quay voi sb vong
quay nz, cong suat truyén dong P>, mé men xoan trén truc To.
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- Trén banh rang c6 cac rang, khi truyén dong cac rang an khop vdi nhau, tiép xuc va
day nhau trén duong an khop.

Hinh 5.1. So dd b6 truyén banh ring tru

Nguyen 1y lam vigc cua bd truyen banh rang (Hinh 5.1) c6 thé tom tit nhu sau: truc I
quay v6i s6 vong quay n; théng qua mdi ghép then 1am cho banh ring 1 quay. Ring cua
banh 1 an khop véi ring ciia banh 2, dy rang banh 2 chuyén dong, lam banh 2 quay, nhd
moi ghép then truc II quay véi s6 vong quay no.

Truyén chuyén dong bang an khdp, nén trong b truyén banh rang hau nhu khong c6
trugt (chi co hi¢n tugng truot bién dang & phan dinh va chan rang), hiéu suat truyén dong
clia bo truyén rat cao.

3.1.2. Phéan loai
Theo tinh chit di déng ciia dwong tim cac truc
- Truyén dong banh ring thudng, duong tam truc cia tit ca cac banh rang déu ¢ dinh.

- Truyén dong banh rang hanh tinh, dudng tim tryc cta 1 hodc nhiéu banh ring di dong
trong mit phang quay.

Theo dang profin ring
- Truyén dong banh rang than khai

- Truyén dong banh riang xycloit: Bién dang ring 1a duong cong xicldit, st dung chu yéu
trong dong hd va dung cu do.

- Truyén dong banh rang Novikov: Bién dang riang la cung tron, Novikov tim ra nim 1954
lam tang kha nang tai cua bg truyén, st dung nhi€u trong xe tang
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Truyén dong banh ring than khai duoc dung rong rai hon c, do ring duogc ché tao
bang dung cu c6 canh thang, ddm bao d chinh xac cao va khong bi anh hudng cua sai so
khoang cach truc do d6 khong lam thay doi qui luat chuyén dong va ti so truyeén.

Theo dang thay doi chuyén dong
- Truyén dong banh rang-banh ring, bién chuyén dong quay thanh chuyén dong quay

- Truyén dong banh rang-thanh ring, bién chuyén dong quay thanh chuyén dong tinh tién va
nguoc lai

Theo két cau
-Bo truyén hé khong dugce boi tron hodce boi tron dinh ky, lam viéc voi van tde thép;
-Bo truyén kin dugc boi tron dﬁy du, 1am viéc véi van toc trung binh hoac cao.
3.1.3. Uu nhuge diém va pham vi sir dung
1. Uu diém
- Kich thudc nho, kha nang tai 16n;
- Ti s6 truyén khong doi;
- Hiéu sut cao, c6 the dat t6i 97 + 99%;
- Tudi tho cao, lam viéc tin cay trong pham vi cong suét, tbe do va ty sb truyén kha rong.
2. Nhuoe diém
- Ché tao tuong dbi phirc tap.
- D61 hoi do chinh xac cao.
- C6 nhiéu tiéng 6n khi van toc 16n.
- Chiu va dap kém.
3. Pham vi str dung

B truyén banh riang dugc sir dung nhiéu nhat so voi cac bo truyén co khi khac. No
duogc stir dung trong hau hét cac loai may. Truyén dong banh rang dugc ing dung rong rai
trong linh vyc co khi: ttr dong ho, khi cu dén cac may hang nang v.v...

B truyén banh ring c6 thé:
- Truyén cong suét rat nho (0,1kW): dung cu do
- Truyén cong suat kha 16n (300 kW): cic may mo, may xay dyng, may lam duong

- Truyén cong suat rat 1én (100.000 kW): bo truyén dung trong cac nha may phat dién
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- Van tdc dat duge 140 m/s hodc c6 thé cao hon.

- Ti sb truyén (ctia mot cap banh rang) co thé tir 1 dén 10 hodc c6 thé cao hon
3.2. TRUYEN PONG CUA HE THONG BANH RANG

3.2.1. Ti s6 truyén ciia cip banh ring in khép

Ti 6 truyén: ui=ni/n=7/Z;

ni: s6 vong quay cua banh ring din (vong/phut); no: s6 vong quay ciia banh rang bi dan
(vong/phut).
Z1: s6 ring cta banh rang dan; Z»: s6 ring cla banh ring bi dan
3.3. THONG SO HINH HQC CUA BQ TRUYEN DPONG BANH RANG
3.3.1. Thong s6 hinh hoc bd truyén banh ring tru ring thang
- Budic riang trén duwong kinh vong chia t: ky hiéu t (mm), bang budc cua thanh ring
- M6 dun m: M6 dun cua rang banh rang, ky hi¢u 1a m, don vi do 12 mm. Céc banh rang c6
cung md dun sé& an khop dugc véi nhau. Gid tri ciia md dun m duoc 1ay theo day s tiéu
chuan, dé han ché s6 luong dao gia cong banh rang st dung trong thuc té.
3.3.2. Thong s6 hinh hoc bd truyén banh ring tru ring nghiéng

B0 truyén banh ring tru ring nghiéng c6 mot bo thong sé twong ty nhu bo truyén
banh rang tru rang thang, duoc tinh trén mit dau ciia banh ring (mat phang vudng goc véi
tryc banh rang). Mot s6 thong sd duoc xac dinh trén mit phang phap tuyén n-n, vudng goc
v6i1 phuong cla rang.
3.3.3. Céc thong so hinh hoc ciia banh ring con ring thing

Banh rang con chii yéu ding dé truyén dong giita hai truc vudng goc v6i nhau. Khi
van toc thap (khoang 2+3 m/s) thuong dung banh ring con rang thang vi ché tao va lip ghép
don gian hon cac loai banh ring nén khac. Khi van tdc cao thi dung banh ring con ring
nghiéng hodc rang cung tron vi sy an khép ém, kha nang tai cao va tinh cong nghé cling cao.
So v&i banh ring try thi banh rang noén ché tao va lap ghép phirc tap hon, céc truc lai cat
nhau khién khé bo tri 6 truc (mdt truc phai dé cong xon). Viée ¢ dinh 6 tryc ciing phtc tap
vi ¢6 luc doc truc. Do d6 chi stir dung banh rang nén khi can thiét.

3.4.LUC TAC DUNG LEN BO TRUYEN PONG BANH RANG
3.4.1. Luwc tac dung lén bd truyén dong banh ring tru ring thing

Khi xét luyc tac dung 1én bd truyén banh ring, ta chi xét lyc tac dung 1én banh ring
dan, trén banh rang bi dan luc tac dung ngugc chiéu va cung do 16n voi lyc trén banh dan.
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1.Lwc phap tuyén Fu: nam trén mit phang phap tring véi mat ngang va phan tich thanh 2
thanh phan 1a luc vong Ft va luc hubng tam Fr.

Véi a goi 12 goc an khdp, banh ring tiéu chuan théng thuong a=20°
2.Lwuc vong Ft;

- Piém dit tai vi tri an khép

- Chiéu nguoc chiéu chuyén dong cua banh ring

- Do 16n: Fu=Fp=2Ti/mnZ.

3.Luwc hudéng tam Fry

- Piém dit tai vi tri an khép

- Chiéu huéng vao tim banh ring

Gid tri: Fri = Fr, = Fti.tga

3.4.2 Luc tic dung 1én bd truyén dong banh ring tru ring nghiéng
Dbi v6i bo truyén banh rang tru ring nghiéng, gdm co cac luc tac dung sau:

1.Lwc phap tuyén Fa: nam trong mat phang phap tuyén va phén tich thanh 3 thanh phan Ft,
Fr,Fa.

2.Luc vong Ft;

- Piém dit tai vi tri an khop.

- Chiéu nguoc chiéu chuyén dong cua banh ring.
: _ 21, 2T, 2I.cosf
SRR W W

3.Luwc hwéng tam Fry
- Piém dit tai vi tri an khép
- Chiéu huéng vao tim banh ring

F rea

cosfi

-Gia TI'i: F;] - 'F,.-j =

4.Lwc huong tam Fa;
- Piém dit tai vi tri an khép

- Chiéu hudéng vao mat rang lam viéc
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3.4.3. Lurc tac dung 1én bd truyén dong banh ring con ring thing
Déi v6i bo truyén banh ring con ring thiang, gdm cé cac luc tic dung sau:
1. Lwc vong:

Ft; tac dung 1én truc dan I, lyc Ft, tac dung 1én truc II.

- biém dat: vi tri an khép

- Phuong cua Ft; va Fta tring v6i duong tiép tuyén chung cta hai vong lan. Chiéu cua Ft;
nguoc voi chiéu quay ni, chi€u cua Ft; cung véi chiéu quay no.

2% 2T,

d,, d s

- Gid tri Fu=Fa=

2. Lwc hwéong tam
- Piém dit: vi tri an khép

- Phuong chiéu: Fr tac dung 1én truc I, vudng goc véi truc I va huéng vé phia truc I. Lyuc
hudng tdm Fr; vudng goc véi tryc Il va hudng vé phia

_— Gia tri: Fn = Fu.tga.cosd. Fr2= Fu.tga.cosod:.

3. Lwe doc truc

- Piém dit tai vi tri an khép

- Phuong chiéu: Fa; tac dung 1én truc I, song song vadi truc I. Luc doc truc Fa, song song voi
tryc II. Chiéu cua lyc Fa; huéng vé day 16n cua banh dan, chiéu cta Fa, ludn ludn huéng vé

phia day 1én ctia banh bi dan.

-Giatri: Fa=Fuotgosin pi=Fn Fa= Fo.tgosin 2= Fn.

CHUONG 4. BO TRUYEN PONG TRUC VIT

4.1. KHAI NIEM CHUNG
4.1.1. Nguyén ly 1am viéc ctia bd truyén dong truc vit-banh vit

Truyén dong truc vit thudc loai truyén dong banh rang dic biét ding dé truyén
chuyén dong quay va tai trong gitra hai truc chéo nhau, goc giita hai truc thuong 13 90°.
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Hinh 6.1. Hop giam téc truc vit

=

P——

— ——

b) I6m (gl6béit)

Hinh 6.2. Truc vit

Truc vit 1a mot truc ¢ nhiéu vong ren, thuong béng thép. Banh vit co ciu tao tuong
ty banh ring nghiéng nhung dang riang khac, mit chan rang 1 mot phan ctia mat xuyén,
thuong lam bang hop kim mau. Banh vit duoc gia cong bang dao phay lan c6 hinh dang
gidng nhu tryc vit s& an khép voi né (nhung duong kinh ngoai ciia dao hoi 16n hon dudng
kinh ngoai cta truc vit dé tao nén khe hé hudng tim & chan ring banh vit).

Ren tryc vit va ring banh vit tiép xtic nhau theo duong; thong thuong truc vit dan
dong.

4.1.2.Phin loai bd truyén dong truc vit-banh vit
1. Theo bién dang (profin) ren

- B0 truyén tryc vit Acsimét: cé canh ren thang trong mat cit doc chtra duong tim ctia
truc vit, trong ty nhu ren thang con (hinh 6.3a).

- B6 truyén truc vit Convélut: co canh ren thang trong mit cit phap tuyén véi duong
ren (hinh 6.3b).

- B truyén truc vit than khai: ¢6 canh ren thang trong mit cat doc tiép tuyén véi mit
tru co so (hinh 6.3c).
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a) Truc vit Acsimét b) True vit Convalur c) Truc vit than khai

Hinh 6.3. Cac bién dang ren truc vit
2. Theo vi tri twong ddi ciia truc vit so véi banh vit
-Bo truyén truc vit nam trén
-Bo truyén truc vit nam dudi
-Bo truyén truc vit ndm bén canh
3. Theo hinh dang truc vit
-Bo truyén truc vit tru: ¢6 truc vit hinh tru nhu trén hinh 6.2a.

- B6 truyén truc vit 16m (con goi 1a bo truyén globoit), trong d6 truc vit duge khoét 16m nhur
trén hinh 6.2b dé c6 nhiéu ren ciing an khép.

d. Theo s6 moi ren
- Truc vit mét moi ren

- Truc vit nhiéu méi ren. Hién nay truyén dong truc vit try dugc dung nhiéu hon ca. Vi vay
ta chi nghién ctru ve tryc vit tru Acsimét (goi la b truyén truc vit Acsimét).

4.1.3. Uu va nhuoc diém va pham vi sir dung

1. Uu diém

- Ti sb truyén 16n, c6 thé dén 1000

- Lam viéc ém va khong on;

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

2. Nhuoc diém

- Hiéu suat thip do ma sat;

- Can dung vat liéu giam ma sat (d6ng thanh) twong ddi dat tién dé 1am banh vit.
3. Pham vi irng dung
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- Co cAu banh vit—truc vit c6 hiéu suét thap nén thuong chi dung dé truyén cong suat nho va
trung binh.

- Co cAu banh vit-tryc vit dugce ding trong may nang chuyén, may cat kim loai, 6td v.v...
4.2. THONG SO HINH HQC CUA BQ TRUYEN TRUC ViT ACSIMET
- Médun m
m = t/m (mm)
t: budc ren truc vit = budc ren banh vit
Gi4 tri m duoc tiéu chuén hoa theo hai day theo thur tu 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
- Géc profin ren truc vit: a = 20° (do trong tiét dién doc truc cia truc vit)
- Hé s6 dwdng kinh truc vit q: chon theo tiéu chuan tuy theo moédun m.
Gia tri q duogc tiéu chuin hoa theo hai day theo thu 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;
4.3. PONG HOC TRUYEN PONG TRUC VIT - BANH ViT
4.3.1. Ti s6 truyén (u)
o, I

n, I

Ti s truyén duoc 9hon theo day tiéu chuén, gia tri u thuc té khong dugc sai 1éch qua
4% so vo1 gia tri ti€u chuan.
4.3.2. Van toc vong
- Véan tbc vong cua truc vit:

Tl'd1 ny

Y1 = 1000.60 "/
- Van tdc vong ctia banh vit:

nd,n,

V2 = 100060 ™/*

4.4. LUC TAC DUNG VA TAI TRONG TiNH
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4.4.1. Lyc tac dung
1. Lwc vong F¢: Ft; tdc dung 1én truc dan I, luc Ft, tac dung 1én tryc II.
- Piém dat: vi tri an khop

- Phwong chiéu: Phuong cua Ft; tiép tuyén véi vong lan truc vit, phuong cia Ft; tiép tuyén
v6i vong lan cua banh vit. Chiéu cua Ft; nguoc véi chi€u quay ni , chi€u cua Ft; cung véi
chi€u quay n,.

- Gia tri cua Ft; va Ft,

5 A 2T,

F:1=ﬂ—1: '1=d_1

2. Luc hwdng tam F,:
- Piém dit: vi tri an khop

- Phuwong chiéu: Frl tic dung Ién truc I, vudng goc véi truc I va hudng vé phia truc 1. Luc
huéng tam Fr2 vudng goc vai truc 1T va hudng vé phia truc 11,

- Gia tri: Fr1 = Frz = Fto. tga/cosA
3. Lwe dgc truc F,
- Piém dit: vi tri an khop

- Phuwong chiéu: Fal tac dung Ién truc I, song song véi truc I. Luc doc truc Fa2 song song
v6i truc II. Chiéu cua lyc Fal, Fa2 phu thudc vao chiéu quay va chiéu nghiéng cua dudng
ren. Gia tri cua luc doc truc:

- Gia tri:
Fai=Ft;=2.T»/d;
Fa=Ft;=2.T1/d1

Luc Fal tac dung 1én truc vit co gia tri rat 16n, dé lam truc vit mét 6n dinh.
CHUONG V.BAI TAP:

BAI 1. (3,0 diém)

Cho bo truyén dai det c6 cong suat P1=3 kW; sd vong quay banh dan nj=960 vong/pht; ty
s6 truyén u=3; dudng kinh banh din d;=150mm, luc cing ban dau Fo=600N va khoang cach
truc a=1400mm. B0 qua hién tuong truot tron va luc cang phu F,. Hay xac dinh:

a. Goc 6m dai vi va chiéu dai can thiét cua day dai L2(0,75d)
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b. Van tbc vi; luc vong Fy; luc tac dung 1én 6 tru Fr. (0,75d)
c. Hé s6 ma sat f tdi thiéu dé khong xay ra hi¢n tugng truot tron (0,5d)
d. Néu thay dai det bang dai thang, xac dinh chiéu dai day dai L theo tiéu chuan va tinh lai
khoang cach tryc chinh xac? (1,0 d)
Giai
a) — Buong kinh d»
d2 =u.d; =3.150 = 450 (mm)

— GoOc O0m dai
a; = 180-57.(d2-dy)/a
= 180-57.(450-150)/1400

=167,8°=2,93 (rad)

-Chiéu dai tinh toan cta day dai

Ly = 2a + n(dotdi)/2 + (d2-di)*/4a
=2.1400 + 1(450+150)/2 + (450-150)%/4.1400
=3758,5 (mm)

-Chiéu dai can thiét cua day dai
L=L«+(100—400)

=3758,5+(100—400)

=3858,5—4158,5(mm)
Chon L=4000(mm)
b)- Van toc Vi
Vi=n.d;.n1/600000= 1.150.960/60000=7,54(m/s)
- Luc vong F;
F=1000.P/V1=1000.3/7,54=397,9(N)
- Lyc tac dung lén b truc F;
F=2.F,.sin(a1/2)

=2.600.s1n(167,8/2)

=1193,2(N)

c)— Diéu kién dé khong xay ra hién tugng trugt tron
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1

Fo> . 1jﬂ?v(l)
V6i Fo = 0 thi

1+]1
(1) ® Foz—. —

3979  2%+1

&1>0,24. Vay hé s6 ma sat dé truot toi thiéu khong xay ra hi¢n tugng truot tron fmin = 0,24

d) Chiéu dai can thiét cua dai thang

Pai thang: chon day dai tiéu chuan c6 L=4000 (mm)\

BAI 2. (2,25 diém)

B truyén xich dng con lin co cac thong sé sau: khoang cach truc a=800 mm, budc
xichpe=15,875 mm; cong suét truyén dong P=8 kW’ sb rang dia xich din Z1=24 ring; ti sb
truyénu=3; s6 vong quay banh din n1=450 vong/phut. Xac dinh:

a. SO rang dia xich dan, duong kinh vong chia dia xich dan va bi dan, s6 mat xich X c6 xét

dén diéu kién nbi xich d& dang ? (1,25d)

b. Van tdc v1; luc vong Ft va luc tac dung 1én 6 truc Fr biét bo truyén nam ngang? (1,0d)

Giai
a) — SO rang dia xich bi dan
Z>,=u.Z,=3.24=72 (rang)
- Pudng kinh vong chia dia xich dan va bi dan

: 15,875.24
di= 1_

=121,3(mm)

: 15,875.72
dbh=—2=

= 363,8(mm)

-S6 mit xich X

X=2—+ 2+ 1 +( 2= 1)2 15,875
2 2 © 800

=149,9
Chon X = 150 mit xich
b)- Van tc Vi

. 1.1 _ 1587524450

V —
1 760000 60000

=2,86(m/s)
27



-Luc vong Fy

Fo=2220 1098 _ 5797 2(N)

-Luc tac dung Ién b truc F:

Fr = Kn.F;

Km: hé s6 trong luong xich

K= 1,15 b6 truyén xich nim ngang
F=1,15.2797,2 = 3216,8(N)

BAI 3. (2,5 diém)

Cho b truyén banh ring try ring nghiéng tiéu chuan an khép ngoai nhu hinh bén truyén mo
men xoan T1=100000Nmm c6 khoang cach truc aw= 400mm, s6 rang Z1=35 rang, Z2=105

rang, goc an khop a=20°, cac banh rang khong dich chinh, 2 banh rang an khop ngoai. Hay

xac dinh:

a. Mo dun phap tuyén mn va goc nghiéng rang p? (1,25d)
b. Phan tich va tinh gié tri cac lyctac dung Ién Ién cap banh rang trén da cho. (1,25 d)
Giai

a) — Khoang cach truc

__ (et )
aw=—
—cosp = o+ 1)
2
_ .(105+35)
2400 (1)

Diéu kién goc nghiéng ring: 20°> f > 8°
=>cos 8° > cosP > cos 20° (2)

Thay (1) vao (2)

.(105+35)

=> o>
cos 8° > 2400

> cos 20°

2400. 8 2400. 20
> — > _—

m
105435 — "= 105+35

=>5,7>my>5,4. Vay chon m6 dun phdp m, = 5,5 (mm)

-Goc nghiéng rang
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(105+35) _ 55(105+35) 77

cosp = 2.400 2.400 80
—B=15,74°
b) — Luc vong
Fti=Ft,= 21 P
1
_ 2100000. 15,74
5535
= 1000(N)
- Luc hudng tam
Fri = Fr, =—% 5
~1000. 20
1574
=378,1 (N)

- Luc doc truc
Fa; = Fa> = Fti.tgf
=1000.tg15,74

= 281,8(N)

BAI 4. (2,25 diém)

Cho hé thong truyén dong nhu hinh bén dudi, cho biét sb vong quay dong co 1a
ndc=1440vong/phut. S rang cac banh rang: Z1=30, Z2=40, Z3=20, Z4=60, Z5=20, Z6=50,
ti sb truyén cua bo truyén xich ux=2,5. Xac dinh:

a. Ti s6 truyén chung ctia hé théng va s6 vong quay thung tron (1,0d)

b. Phuong va chiéu cac lyc tac dung 1én cac banh ring. (1,25 @)

Giai
a)- Goi ua: Ti sb truyén tur truc I-11

ui2=27Zo/Z1=40/30=1,3
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- Goi us4: Ti 86 truyén tur truc II-IV
W4 = Z4/Z3 = 60/20 =3
- Goi use: Ti s6 truyén tur truc V-VI
use = Ze/Zs = 50/20 = 2,5
- Goi ux: Ti s6 truyén chung ctia hé thong
Ta cd : u=un.ususeux = 1,3.3.2,5.2,5 = 24,375
- Goi nu 12 86 vong quay thung tron
ngc 1a s6 vong quay dong co

Ta ¢6: u = nac/nm & 24,375 = 1440/nm

<& nm = 59,1 vong/phut
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