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LOT NOI PAU

Bai tiéu luan cudi khda mén hoc Nguyén Ly Chi Tiét May l1a két qua cua qua trinh
hoc tap va nghién ctru nghiém tic cua ban than em. Qua day, em xin guri 16i cam on
chan thanh dén nhiing nguoi da giap ¢ em trong thoi gian hoc tap vira qua.

Em xin tran trong gui dén c6 Lu Thi Yén Vii - Nguoi da tan tinh chi day va trang bi
cho em nhitng kien thirc can thiet veé mon hoc trong suot qua trinh hoc tai truong, lam
néen tang cho em c6 thé hoan thanh duoc bai tiéu luan nay.

Em xin cam on lanh dao khoa, ban gidm higu cling toan thé cac thay ¢6 nha trudng da
tao dieu kiég cho em hoan thanh tot viéc hoc tap caa minh trong khi tinh hinh dich
bénh van dien bien phuc tap va kéo dai.

Loi cudi cung, em xin kinh chic cac thay cb trong khoa cé nhiéu stc khoe hon dic
biét la trong mua dich nay, hanh phac va thanh cong.

Em xin chan thanh cam on.
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CHUONG 1. BQ TRUYEN PONG PAI

1.1. KHAI NIEM CHUNG

1.1.1. Khéi niém b truyén dong dai

Truyén dong dai 1a truyén dong ma sat gian tiép, truyén chuyén dong va co nang (tai
trong) nho ma sat gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.

Hinh 1.1.1 B truyén dai
Bo truyén dai thuong c6 hai banh dai (nhu hinh 1.1.1) gdm: banh din 1, banh bj dan 2
va mot dai 3 mac cang trén hai banh dai nho bo phan cing dai. Nho ¢6 ma sat giita dai
va banh dai, banh dan quay s& truyén chuyén dong va co ning sang banh bi dan.

1.1.2. Nguyén Ly Lam Viéc

Truyén dong theo nguyén ly ma sét, truyén dong gitra 2 truc xa nhau

1.1.3. Phan Loai B$ Truyén Pong Pai

-Phan loai theo vat li¢u ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.
-Phan loai theo hinh dang mit cat day dai: Pai det, dai hinh thang, dai hinh luoc,
dai tron. dai rang.

+ Pai det cd tiét dién 1a hinh chix nhat (hinh 3.2a).

+ Pai thang c6 tiét dién 1a hinh thang can, goc & dinh y = 40° (hinh 3.2b).

+ Pai lugc ¢d nhiéu chan phan bd doc theo chiéu rong, & mat trong cia dai (hinh
3.2d). a) b) d) c) e) Trang 35

+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2¢).

+ Pai rang c¢6 nhiéu ring phan bd theo chiéu dai, & mat trong cia dai (hinh 3.2¢).
Trong d6, dai det va dai thang dugc dung phd bién hon ca, dai tron chi duoc ding khi
cdng suit nho, dai lugc va dai rang dung khi cong suat I6n hoac can phai dam bao lam
viéc vai ti sb truyén on dinh, khudn khé kich thudc nhé gon.



Hinh 1.1.3 Cac loai dai

-Phan loai theo vi tri truc: Truyén dong giita 2 truc song song nhau, truyén dong
gitra 2 truc chéo nhau.

+Truyén dong hai truc song song quay cung chiéu (hinh 3.3a).

+Truyen dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b).

+Truyén dong nira chéo truyén chuyén dong giita hai truc chéo nhau (goc gitra hai
truc thuong la 90°, hlnh 3.3c).

Hinh 1.1.3 Truyén dong dai theo vi tri
Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén ly an khép.
1.1.4. Uu va nhwoc diém caa bd truyén dong dai
1. Uu diém
-C0 thé truyén dong gitra 2 truc c6 khoang cach xa nhau (>15m).
-Lam viéc 6n dinh, khéng 6n.
-Khi qué tai, dai truyén sé& truot trén banh dai nén bao vé hu hong may.
-Gia thanh ha, két cau don gian, dé bao quan.
2. Nhuoc diém
-Kich thudc bo truyén 16n.
-Ty s6 truyén khong on dinh vi ¢6 sy truot dan hoi caa dai.
-Luyc tac dung I1&n 6 va truc 16n vi ¢6 luc cing sin trén day dai.
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-Déay dai mau mon do ma sat.

-Ty s6 truyén khong 16n.

1.1.5. Pham vi sir dung caa b truyén dai

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

-Déi véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.
-Khoang cach I6n nhat gitta hai truc c6 thé toi 15m va 40m (truong hop dic biét).
1.1.6. Phwong phap cang dai

Cang dai c6 thay d6i kich thudc bo truyén: Cang dai khi bo truyén cd khoang cach
tam c6 dinh cing dai khi c6 thé thay doi khoang cach tam

Banh
cang
da

Diéu chinh cang dai dai
bang banh cang dai

Diéu chinh cdang dai nho trong lwong déng co

Hinh 1.1.6. Piéu chinh cing dai nho trong lwong dong co

1.2. VAT LIEU VA KET CAU PAI

1.2.1. Vat li¢u 1am dai

-Vt liéu 1am dai thoa man d6 bén moi, 1au mon, hé sé ma sat 16n, tinh dan hoi cao.
a. Dai det: Bao gom cac loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bong,
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dai 1am bang vat liéu tong hop. ,
b. Pai thang: Pai thang gom co6 dai sgi X¢p va dai sgi bén

Hinh 1.2.1. Pai det Hinh 1.2.1 Pai thang

1.2.2. Két cau dai thang

Mt cit ngang dai hinh thang loai A nhu hinh 3.12 gbm cac 16p sau:

Lép 1: 12 16p chiu luc co ban gom cac 16p soi va cao su. Lép 2: 1a 16p chiu kéo gom
c6 céc 16p vai tam. Lép 3: 1a 16p chiu nen bang cao su. Lép 4: 13 16p dinh hinh bao
quanh mit cat day dai bang vai tim cao su.

b
|
<bo K lg‘ L ‘ [.l._c‘w:wl ‘ LOP3 | [ml]
A
ooy | _ J
v % _+_P ¥ D Z7M;
/ \ Y N R
U ‘ (Lora)
Hinh 3.10. Tiét dién day ,
dai thang
Hinh 3.12. Mat cat ngang
Hinh 3.11. Két cdu banh dai dai hinh thang loai A

thang

+ Chiéu dai Ltc (mm) day dai thang theo day s tiéu chuan sau: 400, 450, 500, 560,
630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800,
3150,3550, 4000, 5000, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000,
18000...
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+ Pai thang ting kha nang tai nho tang hé sb ma sat f

Dang | Ky | bo, | b, | h, | yo, | A, |Chiéu dai dai, T, di,
dai | hiéu | mm | mm | mm | mm | mm?* mm Nm mm
Z |85 10| 6 | 21| 47 400 = 2500 <25 70 = 140
A 11 ] 13 8 | 28| 8l 560 = 4000 11+70 100 + 200
Dai B 14 | 17 |10,5] 40 | 138 800 = 6300 40 = 190 140 = 280
s C 19 | 22 | 13,5]| 48 | 230 | 180010600 | 110550 | 250 +400
g D | 27 | 32 | 19 | 69 | 476 | 3150+ 15000 | 450 + 2000 | 320+ 630
E | 32| 38 [23,5]| 83 | 692 | 4500 = 18000 | 1100 = 4500 [ 500 = 1000
Dai SPZ | 85| 10 8 2 56 630 = 3500 < 500 <150
SPA| 11 | 13 | 10 | 28| 93 800 + 4500 90 + 400 90 = 400
thang
hep [SPB| 14 | 17 | 13 | 3,5 | 159 | 1250+ 8000 | 300 -+2000 |300 -+ 2000

1.3. THONG SO HINH HQC BQ TRUYEN PAI

d;

B2

-
-

Hinh 1.3. Théng sé hinh hoc chinh cia bd truyén dai

Trong d6: a: khoang cach gitra 2 truc
B goc gitra 2 day dai
a,: gbc 6m trén banh dan
d; d,: dudmg kinh banh dai din va bi dan

1.3.1. G6c 6m dai
Goc 6m a1 nho s€ anh huong kha nang kéo cua dai, do d6 can thoa man dicu kién

Sau:
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+ D(f)i voi dai det: al > 150°
+ Doi véi dai hinh thang: al > 120° (do c6 tac dung chém cua dai voi ranh banh dai)
a, =180 —57.——
a

1.3.2. Chiéu dai dai va khosng cach truc
1. Chiéu dai tinh toan cia déy dai L (mm)
-Chiéu dai tinh toan: L.,

=22+ (dypdy) + CS

2. Chiéu dai can thlet Cua day dai Ltt (mm
-Chiéu dai thuc té: L
+Dai det; L= L, +( 100-400) mm
+Pai thang: L: Chon tiéu chuan L > L,
- B6i véi dai thang L, phai chon theo tiéu chuan (L,. > L). Sau d6 tinh lai khoang
cach truc a (mm) theo chiéu dai day dai vira chon:
_ K+VKZ2-8.A2
4= ——— (mm)
voi K=l - 20 = 2

a, =1+

1.4. PONG HOC BQ TRUYEN PAI

1.4.1. Van toc ciaa bd truyén dong dai

Vi co hlen tuong truot nén van téc vong v2 cua banh bi dan cham hon van téc vong
v1 cta banh dan: v2=(1- &).vl

Trong d6 & 1a hé sb truot, c6 gia trj tir 0,01 + 0,05

+ Pai vai cao su hoac vai = 0,01

+ Pai da= 0,015

- Van téc duge xac dinh theo cong thic:

_ 7T.d1.n1

Y1 = %0000 (m/s)
_ TL'.dz.TlZ

Y2 = 50000 (m/s)

d1, d2: Puong kinh banh dai dan va bi dan (mm)

nl, n2: s vong quay banh dai dan va bj dan (vong/phut)

Van toc tt nhat nam trong khoang 2025 m/s. Van tc >30 m/s xay ra hién twong dao
dong X0an, tang luc ly tim, nong day dai, giam tudi tho va hiéu suat bo truyén. Van
tbc < 5 m/s khdng nén dung bo truyén dai.

1.4.2. Hién twong truot dai va diéu kién dé khong xay ra truot dai

1. Truot hinh hoc: xay ra khi dai chua 1am viéc va véi tc dung cua luc cing ban dau
F, gitra dai va banh dai sinh ra luc ma sat, dai bi gian dai va truot trén banh dai.

2. Truot dan hdi: khi bo truyén 1am viéc, do luc F;>F, nén d6 bién dang dai khi vao
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dai 16n hon d6 bién dang dai khi ra dai I,>1,. Do d6, khi vao tiép x(c véi banh dan,
dai s& bi co lai gay nén hién tuong truot dan hoi va chuyén dong cham hon banh dan.
Trén banh bi dan thi nguoc lai. Su truot dan hoi khéng xay ra trén toan bo cung 6m
a; Va ,a, chi xay ra trén mot phan cia cac cung a4, Va ., .

3. Truot tron: xay ra khi moment truyén 16n hon moment ma sat (luc vong lén hon
luc ma sét). Vay truot tron 1a hién twong xay ra khi bo truyén bi qué tai, banh bi dan
dirng lai va hiéu suat caa bo truyén bang khang.

Hinh 1.4.2. Cung trwet giira dai va banh dai
1.4.3. Céc dang héng cia b truyén dai
- but dai do moi
- Nong do ma sat
— Hién tugng truot tron
1.5. LUC TAC PONG LEN TRUC BQ TRUYEN PONG PAI
- Khi bo truyén chua 1am viéc, dé tao nén lyc ma sat giira dai va banh dai, can phai
cing dai voi luc cang ban dau F,.

Ta c0 luc vong
2T;  1000.P
Ft:_ —
dl v
Trong do: F: luc vong c6 ich (N)
P: cong suat (kW)
V: van toc vong cua banh dai (m/s)
bé tim quan hé gitra luc F, voi F; , F, ta bo qua luc ly tdm va gia thuyet vat licu dai
tuan theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai lwong dan trén nhanh dan
bang luong co trén nhanh bi dan nghia la:

-Luc tac dung Ién truc banh dai (luc hudng tdm F.) duogc tinh nhu sau:
F.=2.Fy .sin ()
hoic E. = 3.F,.sin (%) (khi bo truyén khdng c6 bo phén cing dai)
V6i a;: goc Om trén banh dai nho.
-boi véi dai thang ta thay:
Luc trén nhanh dan (nhanh cang) F,= F, + 0,5. F;
13



Luc trén nhanh b dan (nhénh ching) F,= Fy + 0,5. F,;
biéu kién luc cang ban dau dé khong xay ra truot tron 1a
F, efai4q
+E,

Fy= 2
Khi tinh céc luc ¢ thé bo qua lee cing phu Fv.

2 Tefai-q
CHUONG 2. BO TRUYEN PONG XIiCH
2.1. KHAI NIEM CHUNG
2.1.1. Nguyén Ii lam viéc cia truyén déng xich
-Lam viéc theo nguyén 1i an khép. Tai trong duoc truyén di nhd vao an khép cua cac
mét xich véi cac rang dia xich.
-Truyén chuyén dong va moment xoan giira 2 truc kha xa nhau.
2.1.2. Céu tao bd truyén ddng xich
-Gom 2 dia xich: dia xich dan, dia xich bi dan va day xich.
-Ngoai ra bo truyén con ¢ thém bo phan cing xich, bo phan boi tron va che chan.

+ Pia xich dan 1, c6 dudng Kinh tinh toan 1a d; 1ap trén truc I, quay véi s6 vong
quay n, , céng suat truyén dong P;, md men xoan trén truc T,. Pia xich c6 ring tuong
tu nhu banh rang. Trong qua trinh truyén dong, rang dia xich an khép véi cac mat
xich, twong ty nhu banh rang an khop voi thanh rang.

+ Pfia xich bj dan 2, co duong kinh d,, duoc lap trén truc bi dan Il, quay v&i s6
vong quay n,, , cong suat truyén dong P,, , m6 men xoan trén truc T, .

+ Day xich 3 1a khau trung gian, mac vong qua hai dia xich. Day xich gdm nhiéu
mét xich dugc ndi véi nhau. Cac miat xich xoay quanh khép ban 18, khi vao dn khép
V61 rang dia xich.

Hinh 2.1.1. B$ truyén xich
2.1.3. Phan loai b truyén ddng xich
-Theo cdng dung: xich tai, xich truyén dong, xich kéo.
-Theo sb day xich: xich 1 ddy va xich nhiéu day.
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Hinh 2.1.3. Xich éng

Hinh 2.1.3 Xich rang
2.1.4. Uu va nhwoe diém va pham vi sir dung cia b truyén dong xich
1. Uu diém
-Khéng c6 hién tuong truot
-Luc tac dung Ién truc va 6 bé do khéng can ting xich.
-C6 thé truyén cong suit va chuyén dong cho nhiéu truc déng thoi.
-Kich thudc bo truyén nho gon (o véi b truyén dai ¢ ciing cong suat va sd vong
quay). )
2. Nhuoc diém
-Do ¢6 va dap nén gay 6n vi vay bo truyén xic khdng phi hop véi van tc thap.
-Ti s6 truyén tic thoi khong on dinh.
-Van téc tac thoi cua xich va banh bi dan thay doi.
-Phai boi tron thuong xuyén.
-Phai c6 bo phan diéu chinh xich.
-Ché tao, lap rap, bao dudng phic tap.
3. Pham vi sir dung
-Truyén chuyén dong va cong suit giira cac truc kha xa (<8m)
-Thuong dung cho van téc thap va trung binh (v < 15 m/s va sé vong quay n < 500
vong/phat).

-Thuong ldp bo truyén xich & dau ra caa hop giam téc.

-Ti sb truyén u < 8.

-Cong suat truyén dan: P < 100 kW.

-Hiéu suat caa bo truyén: 0,95-0,97

-Trong thuc té xich dng con lin duoc str dung rong réi nhat.

2.2. THONG SO HINH HQC CUA BQ TRUYEN PONG XiCH
2.2.1. Bwérc xich

Budc xich P., mm duoc tiéu chuan hoa.
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Budc xich P, ¢6 gia tri tir 12,7+50,8 mm, c6 thé chon theo bang 4.3

Hinh 2.2.1. Thdng sé hinh hec cia bé truyén xich

2.2.2. Pia xich
- Puong kinh tinh toan cua dia xich dan la d1 va cua dia bi dan 1a d2; ciing chinh 1a
duong kinh vong chia cta dia xich, mm; 1a duong kinh cua vong tron di qua tam cac
chét. Buong kinh vong chia cua dia tinh theo cong thirc:
_ P P.Z

d= m =~ T (mm)

Trong d6: Z: s6 rang dia xich;
P.: budc xich (tiéu chuan)

- Duong kinh vong tron chan rang dia xich dgq, dg, , mm.

- BPuong kich vong tron dinh rang d 4, d,,, mm.

, X P, P..Z
Xichdand; = —%5 ~ ==
Sin— T
A
, . X P, P..Z
Xichbidand, = —%55; ~ <=2
Slnz YA

2.2.3. S6 ring dia xich

- S rang dia dan Z, : tra theo bang 4.2

-Trong tinh toan thiét ké chon Z; = 29-2u

-S4 rang cua dia dan thudng chon 12 sb 18, d¢é chdng mon xich va dia xich.

Bang 4.2. Bang hwéng din chon sé ring dia xich din Z,

Ty s6 truyén u
Loai xich 1-2 [ 2-3[|3-4|4-5[5-6| >6
S6 ring Z

Xich éng con lan | 30 -27 [27-25 |2 23-21|21-17|17-15
Xich rang 35-32132-30|30-27|127-23(23-19|19-17

2.2.4. Sd mit xich
Chon so bo khoang cach truc theo coéng thuc a = (30 + 50).P.
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X=042 (2 + Z) + (B
S6 mit xich: X chon chin dé néi xich d& dang
2.2.5 Khoang cach truc chinh xac
Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau:
2
a=025F.[(x—22) + \/(x -2 —g 2] (mm)
Pé bo truyén xich 1am viéc c6 d6 chung binh thuong, ta giam khoang cach truc a mot
khoang Aa=(0,002+0,004)a.
acxy = a—Aa

2.3. PONG HQC CUA BQ TRUYEN PONG XICH
2.3.1. Van toc

ndyny _ P.Ziny (m/s)

1 60000 ~ 60000
n’.dz.nz _ PC.Zzlnz (m/S)

v
2 60000 60000

] . == —— gy Y2 R —
. f—&" s 7 72, .
1 ! - }
/1 O O, :
/| ] _/ \ (IL- . 5 J —
=R T 3

Hinh 2.3.1. Van téc trung binh trong b truyén xich

2.3.2. Luc tac dung lén truc bd truyeén dong xich

1. Lwc vong

1000.P.
Ft = L

V r
Trong do: P: Cong suat (KW)

2. Luc tac dung 18én 6 va truc:
F. = Km.F;

Trong d6: K,,,: hé s6 trong luong xich

K,,: =1,15 bo truyén xich nam ngang hoic khi goc nghiéng < 40°

K,,: =1 bo truyén thang dung.

F;: luc vong co ich (N)
2.3.3. Tinh toan cac hé sé diéu kién sir dung xich theo céng thic

K= KOXKadecbexerKlv
Céc hé sb dugc tinh nhu sau:
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K,: hé s6 xét dén anh huong cua vi tri bo truyén: khi duong ndi hai tim dia xich hop
véi duong nam ngang mot goc nho hon 60° thi Ky=1; néu Ién hon 60° thi K,=1, 25.
K, hé sb xét dén anh huong cua khoang cach truc hay chiéu dai xich, xich cang dai
thi s6 1an an khép ciia mdi mat xich trong mot don vi thoi gian cang it, do d6 xich s&
it mon hon. K, tra bang 4.2

Bang 4.2. H& s6 K,

a <25%pe (30 + 50)%pe (60 + 8O)xp.
K. 1,25 | 0.8

K 4.: hé sb xét dén anh huong cua kha niang diéu chinh luc cing xich: néu tryc diéu
chinh duoc thi K;,=1; néu diéu chinh bang dia cing xich hodc con lin cing xich thi
K,.=1,1; néu truc khong diéu chinh duoc hoic khdng c6 bo phan cang xich thi
K;.=1,25

K, hé sb xét dén diéu kién boi tron: néu boi tron lién tuc K, »=0,8; néu boi tron nho
giot K,=1; néu bdi tron dinh Ky (gian doan) thi K,=1,5.

K,: hé sé tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong
Ién bo truyén twong ddi ém thi K,.: =1; néu tai trong co6 va dap (hay va dap nhe) thi K,:
=1,2+1,5; néu c6 va d¢ap manh thi Kr=1,8.

K ,: hé s6 xét dén ché do 1am viéc: 1am viéc mét ca thi Kj,: =1; 1am viéc hai ca thi
K;,,=1,12; lam viéc ba ca thi K;,,=1,45.

2.3.4. Tinh toan cong suit P, theo céng thic

P, = KKz.K, P, < [P]

Ky ,

Trong d6: P4: cOng suat tinh toan (kW)

[P]: cbng suat cho phép cua bo truyen
K; = =Zo 28 (hé s6 rang dia xich)

Zy 7
K, = % (hé sb sb vong quay, gia tri ny, tra bang 4. 3)
1 14 14 14 14

Ky: hé so xét den so day xich x, néu x =1, 2, 3, 4 thi Kx=1;1,7; 2,5; 3.

Bang 4.3. Lua chon budc xich P. theo cdng suat cho phép [P]
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Buée Du:b’ng Chidu dai Cong suat cho phép [P] khi sé vong quay ciia dia nhé
E kinh 5 no1, (vg/ph)
xich R ong bo,
Pe, (mm) c'(',:tm‘;” (mm) | 50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600

12,7 3,66 5,80 0,19 1 0,68 | 1,23 | 1,68 | 2,06 24 | 270

12,7 445 8,90 0351127 |2,29 (3,13 | 3,8

12,7 445 10,11 [ 0,45 | 1,61 | 2,91 | 3,98 | 4,90 :_S]i 222 ié(s)
15,875 5,08 11,30 | 0,57 | 2,06 | 3,72 | 5,08 | 6,26 734 8:22 755
15,875 5,08 13,28 | 0,75 ] 2,70 | 4,88 | 6,67 | 8,22

19,05 5,96 17,75 1,41 | 480 [ 838 | 11,4 | 13,5 ?56; ;22 ?26_5]
25,4 7,95 22,61 3,20 | 11,0 | 19,0 | 25,7 | 30,7 347 | 383 19"3
31,75 9,55 2746 | 5,83 | 19,3 | 32,0 | 42,0 | 493

38,1 11,12 3546 | 10,5 | 348 | 57,7 | 75,7 | 88,9 ZZZ ?gg 438
44.45 1292 37,19 | 14,7 | 43,7 | 70,6 | 88,3 | 101 d >

50,8 14,29 4521 | 229 ]|68,1 | 110 | 138 | 157

CHUONG 3. TRUYEN PONG BANH RANG
3.1. KHAI NIEM CHUNG
3.1.1. Pinh nghia
-Truyén chuyén déng va moment xoan gitra 2 truc gan nhau.

-Lam viéc theo nguyén ly an khop
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Hinh 3.1.1 So @6 bd truyén banh rang tru
Nguyén ly lam viéc cua bo truyén banh rang (Hinh 5.1) c6 thé tom tat nhu sau: truc |
quay vai s6 vong quay n, théng qua moi ghép then lam cho banh rang 1 quay. Rang
ctia banh 1 dn khép Vi rang clia banh 2, day rang banh 2 chuyén dong, lam banh 2
quay, nhd mdi ghép then truc 11 quay véi s6 vong quay n, .
3.1.2. Unu nhuoe diém va pham vi sir dung
1. Uu diém
- Kich thudc nho.
- Kha nang tai lon.
- Ti s6 truyén khong doi.
- Hiéu suét cao, co thé dat t&i 0,97 - 0,99%.
- Tbc d6 cao.
- Ty s6 truyén nhiéu cap
- Tubi tho cao.
- B¢ tin cay cao.
2. Nhuoc diém
- Ché tao twong ddi phurc tap.
- Boi hoi d6 chinh xéc cao.
- C6 nhiéu tiéng on khi van tbc 16n.
- Chiu va dap kém.
3. Pham vi sir dung
Bo truyén banh ring duoc st dung nhiéu nhat so vai cac bo truyén co khi khac. N6
duoc str dung trong hau hét cac loai may. Truyén dong banh ring dwoc tng dung rong
rdi trong linh vuc co khi: tir ddng ho, khi cu dén cac may hang nang v.v...

3.2. THONG SO HINH HQOC CUA BQ TRUYEN DPONG BANH RANG
3.2.1. Thong so hinh hgc b truyen banh rang tru rang thang
21



1.M6 dun rang (mm)
m: banh rang tru rang thing.
m,,: banh ring tru ring nghiéng mo dun phép tuyén.
m,: rang con.
-Mo dun rang dugc san xuat theo tiéu chuan vao 2 ddy s6 sau ddy, ching ta wu tién
day 1.
Day 1: 1;1,25;1,5;2;2,5;3,4;56;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.
2.Cong thike tinh banh ring tru ring thing
-buong kinh vong chia (mm)
d=m.z
Ki hiéu: d
Trong d6: m: modun
Z: 56 ring
-Chiéu cao dinh rang:
h,=m
Ki hiéu: h,
-Chiéu cao chén ring:
he=1,25.m
Ki higu: hy
-Chiéu cao ring:
h=h, + hf=2,25.m

Ki hiéu: h
-Buong kinh vong dinh:

d, =m.(Z +2)
Ki hiéu: d,

-buong kinh vong chan

Ki hiéu: df

-Khoang cach tam cua 2 banh rang an khop (khoang céach truc)
— dytdy _m(Z,+Z7;)

2 2

KT hi¢u: a ’
(dau +: an khéop ngoai ; dau -: an khop trong)

3.Cong thirc tinh banh rang tru ring nghiéng
-buong kinh vong chia (mm)

_mpZ

B Cospf

Ki hiéu: d
22



Trong do: B: beta
-Chiéu cao dinh rang:

h, = m,
Ki hiéu: h,
-Chiéu cao chén ring:
hf = 1,25.mn
Ki higu: hs

-Chiéu cao ring:
h=h, + hf=2,25m,

Ki hiéu: h
-buong kinh vong dinh:

dg =my,.(Z + 2)
Ki hiéu: d,,

-buong kinh vong chan

Ki hiéu: df

-Khoang cach tam cua 2 banh rang an khap (khoang cach truc)
_detdy _mn(Z2%£2)

w 2 2.Cosf

Ki hiéu: a

(dau +: dn khop ngodi ; dau -: an khép trong)
-Goc nghiéng rang :

-Banh rang tiéu chuan: 8° < 8 < 20°

-Ti sb truyén:

_h_ 2
A
3.3. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG
3.3.1. Luc tac dung lén bé truyén déng banh ring tru ring thang
Quy Tic: Khi xét luc tac dung 18n bo truyén banh ring, ta chi xét luc tac dung 1én
banh rang dan, trén banh rang bi dan luc tic dung nguoc chiéu va cing d6 16n véi luc
trén banh dan.
1. Luc phap tuyén F,, : nam trén mat phang phap tring véi mat ngang va phan tich
thanh 2 thanh phan 1a luc vong Ft va luc hubng tam F
-Diém dat tai vi tri an khop
-bo lon:

= th = =

F; =
dq d, m.Z,
-Phuong chiéu: tai vi tri dn khép, chiéu cua luc vong ngugc chiéu chuyén dong cua
banh ring dan
-V6i T;: moment x04n trén banh rang dan (N.mm)
-V&1 m: modun rang (mm)

2T 2T, 2Ty
1
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-V6i Z,: Sb rang banh dan

2. Lwe hwéng tam F,.

- Biém dat tai vi tri dn khop

- Phuong chiéu: tai vi tri an khop, chiéu cua lue hudng tim hudng vao tam cua béanh

ring dan.

-bo 16n:
E., = E=F, =1tga 7

a: goc an khdp,banh rang ti€u chuan a = 20°

Hinh 3.3.1. Luc trong b truyén banh ring tru ring thing
3.3.2. Luc tac dung lén b truyén dong banh ring tru ring nghiéng
Banh rang truc tac dung 3 luc:
+Luc vong F;
+Luc hudng tam E.
+Luc doc truc F,
1. Lucvong F,,
-Diém dit tai vi tri an khép
-Chiéu nguugc chiéu chuyén dong caa banh rang dan.
-bo lon

21

Ft - th T d, d mnp.Z
1 2 n-41
2. Lyc huéng tam F,..
-Diém dit tai vi tri an khép
-Chiéu huéng vao tdm banh rang dan
-Gia tri

2.T2 _ 2.T1.COSﬁ

1
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Fi. tga
Frl - r2: 2252
3.Lwc doc truc F,,
-Diém dat tai vi tri an khop
-Chiéu hudng vao mat 1am viéc
-Gia tri

F, = F,=F, .tgp ‘ 7
3.3.3. Luc tac dung Ién b truyén dong banh ring con rang thang
-Luc tac dung I1&n bo truyén banh riang con dugc phan tich thanh 3 phan:
+Luc vong:F;
+Luc hudng tam F,.
+Luc doc truc F,
1.Lyc vong trén banh dan F,,
-Diém dit tai vi tri an khép
-Phuong chiéu: phuong theo phuong Oy cua hé toa do, chiéu nguoc chiéu chuyén
quay cua banh ring dan
-Luc F,, doi xing F,,
-bo 1on:

2.T

= F, = d_mll
Trong d6 : dy,, : duong Kinh trung binh ctia banh rang con dan
2. Lwc hwéng tam F,.
-Diém dit tai vi tri an khép
-Phuong chiéu: huéng vao tdm banh ring dan Z; trén banh rang bi dan.Luc E., huong
vao tdm banh ring bi dan Z,.
3. Lwc doc truc
-Diém dit tai vi tri an khép
-LucC F,: trén banh rang dan: nguoc chiéu va cung do 16n véi E,
-Luc F,,: nguoc chiéu va cung do 1on voi F.,

Fy

1

-bo lon:
F, = F,, = F tga.sino,
F,, = E. = F, tga.sino,
= F;, .tga.coso,
Trong do: oc: goc an khop
©1 21 gOC Mt cdn cua banh dan va bi dan
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CHUONG 4. BO TRUYEN PONG TRUC VIT

4.1. KHAI NIEM CHUNG

4.1.1. Nguyén ly lam viéc caa b truyén dong truc vit-banh vit

Truyén dong truc vit thudc loai truyén dong banh ring dic biét dung dé truyén chuyén
doéng quay va tai trong gitra hai truc chéo nhau, gdc gitra hai truc thuong la 90°.

Hinh 4.1.1. Hop giam téc truc vit

T

— —
- . =

a) tru b) lom (globait)
Hinh 4.1.1. Truc vit
4. 2. THONG SO HINH HQC CUA BQ TRUYEN TRUC VIT ACSIMET
- M6dun m
m = t/n (mm)
t: budc ren truc vit = budc ren banh vit

Gia tri m duoc tiéu chuan hoa theo hai ddy theo thi tu wu 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: a = 20° (do trong tiét dién doc truc cua truc vit)
- Hé s6 duong kinh truc vit g: chon theo tiéu chuan tuy theo médun m.
Gia tri q duoc tiéu chuan hoa theo hai day theo thir ty wu tién sau:

Déy 1: 8; 10; 12,5; 16; 20; 25;

Day 2:7,1;7,5;9; 11,2; 12; 14; 18; 22,4
4.3 LUC TAC DUNG
1. Lwc vong F,: F,_ tac dung Ién truc dan I, luc F, tac dung Ién truc II.
- Biém dit: vi tri an khép
- Phuong chiéu: Phuong cta Ftltiép tuyén véi vong lan truc vit, phuwong cua thtiép
tuyén véi vong lan cua banh vit. Chiéu cua F, nguoc véi chiéu quay ny, chiéu cua
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F, cling véi chiéu quay n,.
- Giatri cua Fy va Fy,
Ft1 = % : th =

2. Lwc hwéng tam F,.:
- Biém dat: vi tri an khop
- Phuong, chiéu: F, tac dung Ién truc I, vudng goc véi truc I va huong vé phia tryc .
Luc huéng tm F,. vudng goc véi truc 1T va huéng vé phia tryc 1.
- Giatri: . =F, = F,. tgo/cosk
3. Luc doc truc F,
- biém dat: vi tri an khop
- Phuong, chiéu: F,, tac dung lén truc I, song song véi truc I. Luc doc truc F,, song
song véi truc I1. Chiéu cua luc F,_, F,, phu thudc vao chiéu quay va chiéu nghiéng
cua duong ren. Gia tri cua luc doc truc:
- Gia tri:

F,, =F, =2.T,ld,

F,, =F, =2.T;ld,
Luc F,, tac dung I8n truc vit c6 gia tri rat I6n, d& 1am truc vit mat 6n dinh.

d,

©_.__,
@

Fr

Hinh 4.3. Luc tac dung 1én b truyén truc vit- banh vit
CHUONG 5. VAN DUNG KIEN THUC GIAI BAI TAP
BAI 1. (3,0 diém)
Cho bd truyén dai det c6 cong suat P;=10 kW; sb vong quay banh dan n,;=1200
vong/phut; ty sé truyén u=3; duong kinh banh dan d;=150mm, luc cing ban dau
F,=1000N va khoang cach truc a=2000mm. B¢ qua hién tuong trugt tron va luc cang
phu Fv. Hay xac dinh:
a. Goc 6m dai ar; va chiéu dai can thiét cua day dai L?2(0,75d)
b. Van téc v, ; luc vong F,; luc tac dung 1én 6 tru E,.. (0,75d)
c. Hé s6 ma sét f téi thiéu dé khdng xay ra hién 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 truc chinh xac? (1,0 d)
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Giai
Tom tat:
P,=10 KW
n,=1200 vong/phut
u=3
d;=150mm
F,=1000N
a=2000mm
al S6 vong quay banh bi dan
nq

— n,=400 (mm)
Puong kinh banh bj dan

150
— d,= 450 (mm)
Go6c 6m dai
= 180-57.%
_ 450-150
= 180-57. 5000
=1715°
d,—dq)?
Lee= 2.242.(dy + dp) S0

=2.2000 +2.(150 + 450),420"150°

4.2000
= 4953,7 (mm)
= 5053,7-5353,7
Chon L= 5200 (mm)
b/ Luc vong F;
1000.P
Ft = »
= mdyng _ m150.1200 _ 9.4 (m/s)
60000 60000
_ 1000.Pp _ 1000.10

F,= = 1063,8 (N)

v B
Luc tac dung Ién 6 truc E.
E = 2.F0.sin(%)
171.5

= 19945 (N)
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c/ Piéu kién dé khdng xay ra hién tuong trot tron
a, =171,5=2,99 rad/s
Fp ef %141

FOZ_

A
1063,8 e/ 77 +1
<1000 > e
> =04
Vay hé s6 ma sat nho nhat ¢ khong xay ra hién tuong truot tron f,;, = 0,4
d L, =5000mm

A= d,—dq — 4—50;150 =150

w(150+450)

= 5000-

=4057,5 mm
Khoang céch truc chinh xac

_1'<+\/1’<2—8.A2

aCX 4

_ 4057,5++/4057,52—8.1502

4
. = 2023,2 mm
BAI 2. (2,25 diém)

Bo truyén xich éng con lan c6 cac thong sé sau: khoang cach truc a=1200 mm, budc
xich P.=25,4 mm; c6ng suat truyén dong P=8 kW; sé rang dia xich dan Z,;=24 rang; ti
sb truyén u=2,5; s vong quay banh dan n,; =400 vong/phit. Xac dinh:
a. S6 rang dia xich dan, dudng kinh vong chia dia xich dan va bi dan, s mat xich X
c6 xét dén diéu kién ndi xich dé dang ? (1,25d)
b. Van téc vy ; luc vong F, va luc tc dung 18n 6 truc E. biét bo truyén nim ngang?
(1,0d)
Giai
TOm tat:
a=1200mm
P.=25,4 mm
P=8 kW
Z1=24 rang
u=2,5
n,= 400 vong/phut
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al S6 rang dia xich dan Z,
Z, =U.Z;=2,5.24=60 rang
DPuong kinh vong chia dia xich dan d,
4. = PeZs
=

YA
_254.24

i
= 194,04 mm
Duong kinh vong chia dia xich bi dan d,
g.=FeZ
=

A
_ 25,4.60

T
o= 485,10 mm
86 mét xich
X=22 4 (Z2 +7y) + (T2
2 1200

60-24, 254
T 254 2 (60+24)+( =) 200
=137,2
— Chon X= 136 mat xich
b/ Van téc v,
v, = mdyny _ m.194,04.400 _ 4.06 m/s
60000 60000
Luc vong
Ft — 1000.P — 1000.8 — 1970,44 N
v 4,06
Bo truyén nam ngang
E =K,.F,
=1,15.1970,44
=2266,006 N
BAI 3. (2,5 diém)

Cho bo truyén banh ring try ring nghiéng tiéu chuan an khép ngoai nhu hinh bén
dudi truyén md men xoan T;=80000N.mm, c6 khoang cach truc a,,=340mm, s ring
Z,=30 rang, Z,=103 rang, gdc an khdp a = 20°, cac banh rang khong dich chinh, 2
banh rang an khdp ngoai. Hay xac dinh.

a. Mo dun phép tuyén m,, va goc nghiéng rang p? (1,25d)
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b. Phén tich va tinh gia tri cac luc tac dung Ién 1én cap banh rang trén da cho. (1,25 @)

® | /1
@ A
N
=t s b
|
/2
’ Giai
Tom tat:
T,=80000N.mm
a,,=340mm
Z1=30 rang,
Z,=103 rang
a=20°
a/ Khoang cach truc a,,
= Mn(Z2+21)
w— 2.cosf
_ mn.(Zz'l'Zl) _ mn(103+30)
‘ = Cosp= 2.a,, 2340 (1)
-biéu kién goc nghiéng rang: 20° > [ > 8°
— C0S8° = cosf = cos20° (2)
Thay (1) vao (2) - cos8® > T=U 220 > (o520
_, 2:340.c058° > 2.340.c0520°
103430 103+30
- 5,06 >m, >4,80
Vay chon moédun phap m,=5 mm
Goc nghiéng rang
cosf = Mn.(103+30) _ 5.(103+30) _ 133
2.340 2.340 136
- =12,05°
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Luc vong
2.T;.cos
F, = F, =20k
1 2 mn.21
__2.80000.c0s512,05
5.30
=1043,16 N

Luc huong tam
F, = F, =-atoe - 1093151920 _ 388 53 N

1 2 cosf c0s12,05
Luc doc truc
Fa1 = Fa2: Ftl'tgﬂ
= 1043,16.tg12,05
=222,68 N

BAI 4. (2,25 diém)

Cho hé théng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a
nq.=1450 vong/phdt. S6 rang cac banh rang: Z,=20, Z,=50, Z,=20, Z,=40, Z5=20,
Z¢=50, ti s6 truyen cua bo truyen Xich ux=3. Xéc dinh:

a. Ti sb truyén chung cua hé théng va sé vong quay thung tron (1,0d)

b. Phuong va chiéu cac luc tic dung 1én cac banh rang. (1,25 d)
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a/  Tisd truyén chung caa hé thong
-Goi uy,: ti $0 truyen tir truc I-11

-Gol ug,: ti 30 truyen tu truc 1-111
-Gol ugg: ti 30 truyen tu truc HI-1V

-Gol uy: ti sb truyen tu truc IV- Thung tron

u la ti s6 truyén chung cua hé thong
Ta co: u= u12 Uy Usg. Uy

=) ()
L JOREE

- =375
So6 vong quay thung tron.

Gol nyy, la s6 vong quay cua thung tron

Ndc

Nth
1450

Taco: u=—=
o 3=
Nth

— ny, = 483,33 vong/phut
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