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LOI NOI PAU

Véi sy phét trién nganh cang manh caa dat nudc ta hién nay. N6 da lam tién dé tat ca
moi nganh moi linh vuc ¢ nudc ta phat trién manh trong d6 co nghanh co khi. Tir d6
dén nay, nganh nay nay da phat trién kha toan dién, da c6 su chuy&n mén hoa & mot
s6 linh vuec, trinh d6 cdng nghé ciing & muc d6 nhat dinh va déng vai tro 12 nganh
cong nghiép “xuong séng” cua nén san xuat xa hoi, cung cap thiét bi, may céng cu,
may dong luc,... cho tit ca nhitng nganh kinh té, dap @ng nhitng nhu cau hing ngay
ctia ngudi dan gop phan quan trong vao sy phat trién cua nén kinh té dat nudc. Qua
mon hoc nay di cho em hiéu thém vé mot s nguyén ly hoat dong va cau tao ciia mot
sb bo phan trong céc loai may co khi. N6 s& |2 tién dé dé em hoc héi hon dugc nhiu
kién thirc dé phat trién ban than dong thoi c6 thé gitp do nén co khi cia nuéc nha tién
gan hon so v&i cac nudc trén thé gidi.
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CHUONG 1: BO TRUYEN PONG PAI
1/ Khéi niém chung
1.1/ Khéi niém bé truyén déng dai

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

|

baull dan Day dai mac song

song banh bi din ==
Hinh 1: Bo truyén dai

Bo truyén dai thuong c6 hai banh dai (1) gdm: banh dan 1, banh dan 2 va mot dai 3
méc cang trén hai banh dai nhd bd phan cang dai. Nho ¢6 ma sat giira dai va banh dai,
banh dan quay sé& truyén dong va co ning sang banh bj dan.

1.2/ Phan loai b truyén dong dai
* Phan loai theo vat liéu ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.

* Phan loai theo hinh dang mit cat diy dai: Pai det, dai hinh thang, dai hinh lugc, dai
tron, dai rang.

+ Pai det ¢ tiét dien 1a hinh chir nhat (hinh a)

+ Pai thang c6 tiét dién I hinh thang can, goc & dinh y = 40° (hinh b)

+ Pai lugc ¢6 nhiéu chan phan b doc theo chiéu rong, & mit trong cua dai

+ Pai tron ¢o tiét dién 1a hinh tron (hinh c)

+ Pai ring c6 nhiéu ring phan b theo chiéu dai, & mat trong cua dai (hinh d)

Trong d6, dai det va dai thang dugc dung pho bién hon ca, dai tron chi duoc ding khi
cong suat nho, dai lugc va dai rang dung khi cong suat 16n hoac can phai dam bao lam
Viéc vai ti so truyen on dinh, khuén kho kich thudc nho gon.
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*Phan loai theo vi tri truc: Truyén dong hai truc song song quay cting chiéu (hinh
3.3a), truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong
nira chéo truyén chuyén dong giira hai truc chéo nhau (gdc gitta hai truc thuong 1a
90°, hinh 3.3c).

Hinh 3.3. Truyén dong dai theo vi tri

* Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén 1y an khap.
1.3/ Un diém va nhwoc diém cia bd truyén dong dai

a. Uu diém

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

- Lam viéc ém, khéng 6n do vt liéu dai c¢6 tinh dan hoi.

- An toan cho céc tiét may khéac khi bi qué tai, vi dai s& truot tron toan phan trén banh.
- Két cau va van hanh don gian, gia thanh ré.

b. Nhwoc diém

- Khuén kho kich thuéc kha 16n (khi cing mot diéu kién 1am viéc, thuong riéng
duong

kinh banh dai da 16n hon duong kinh banh ring khoang 5 lan).

- Ty s6 truyén khéng 6n dinh vi c6 trugt dan hoi trén banh.

- Lyc tac dung trén truc va 6 16n do phai cang dai (luc tc dung trén truc va b ting

thém 2 + 3 1an so véi trong truyén dong banh ring).

- Tudi tho thap khi 1am viéc véi van tc cao.

- Khi diing banh cing dai 1am ting s chu ky bi udn cia dai, s& lam giam tuoi tho cua
6



dai.

Ngay nay dai thang str dung phd bién nhat do c6 hé s6 ma sat qui ddi 1on

c. Pham vi sir dung cua bo truyén dai

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

- P6i véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.
- Khoang cach 16n nhat giira hai truc c6 thé téi 15m va 40m (trudng hop dic biét).

- B truyén dai thuong duogc bd tri & cap do nhanh, banh dan 1ap vao truc dong co.
1.4/ Phuong phép cang dai

Trong qué trinh 1am viéc dai s& dan dan dan ra, stc cing giam xudng. Do d6 ta can

phai diéu chinh stic cang cia dai.

Cang dai nho banh dai ngoai
2/ Vat liéu va két ciu dai
2.1/ Vit liéu lam dai

Vit liéu lam dai thoa man d6 bén mai, 1au mon, hé sé6 ma st 16n, tinh dan héi cao.
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 liéu tong hop.

b. Pai thang: Pai thang gdm c6 dai soi xép va dai soi bén



2.2/ Két cau bd truyén dong dai det

Pai det, hay con goi l1a dai phang, tiét dién dai 13 hinh chir nhat hep, banh dai hinh tru
tron, dudng sinh thang hoac hinh tang trong, bé mat 1am viéc 14 miat rong cia dai.

Tri s6 tiéu chuan caa chiéu rong dai b: 20, 25, (30), 32, 40, 50, (60), 63, (70), 71, (75),

80, (86), 90, 100, 112, (115), (120), 125, 140, (150), (160), (175), 180, 200, 224,
(225), 250.

Khdng nén chon cac gia tri trong ngoac.

Bé day vanh banh dai §=0,005D+3mm; Chiéu rong banh dai B=1,1b+(10+15)mm,
nén

chon theo tiéu chuan trong day sé: 40, 50, 63, 71, 80, 100, 125, 140, 160, 200, 224,
250,315, 355, 400, 450.

2.3/ Két cau dai thang

+ Chiéu dai Ltc (mm) day dai thang theo diy 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...

+ Pai thang tang kha nang tai nho tang hé sb ma sat f



S5

Il. VAT LIEU & KET CAU DAI @
1. VAT LIEU DAI i

PAI THANG: TCVN 2332-78 Dai thang

TCVN 3210-79  Pai thang hep

D::" Ky hidu | b, mm |b, mm | b, mn |y, mm | A, mm’ cm‘::':;u" Ty N.m d,, mm
Dai z | 85 | 10 6 21 47 | 4002500 <25 70 = 140
thang| o 1 13| 8 | 28 | 8 | se0:4000 | 11:70 | 100+200
B 14 17 | 105 | 40 | 138 | 800:6300 | 40+190 | 140280

G F 19 22 | 135 [748 | 2% | 1800+ 10600 | 710550 | 250 + 400

) 27 32 | 19 | 869 | 476 | 3150+ 15000 caﬁzqoo 320 + 630
E 32 38 | 235 | 83 | 692 | 4500+ 18000 | 1100 - 4500 {500 - 1000

Pai | SPZ 85 10 8 2 56 | 6303550 <500 <150
hang | gpp 1 13 | 10 | 28 | 93 | 800:4500 | 90:400 | 90:400
. sPB | 14 17 | 13 35 | 159 | 12508000 | 300:2000 |300 2000

3/ Thdng s6 hinh hoc b truyén dai
- Khoang céch truc: a (mm)

- Puong kinh banh dan va banh bi dan: d_1, d_2 (mm)

- Chiéu dai hinh hoc cua dai: L (khong tinh dén do vdng, mm)

- G6c nghiéng ctia mdi nhanh dai so v&i duong tm bo truyén: B/2

- Goc dm cuia dai 1én banh dan va banh bi dan: al, a2

I PEL THONG SO HiNH HOC BO TRUY EN Bl § o,
1

a - khodang céach giilie el ingc. o. - gis dm bamb dal mhd

Hinh 3: Thong s6 hinh hoc chinh cua bo truyén dai
3.1/ Pwong kinh banh dai

- Puong kinh so bd banh dai nho:



d, = (1100 + 1300)3/p, /ny

Hoicd; =(5,2+6,4)3/T; (mm)

- buong kinh banh dai lon:d, = d; X u x (1 —¢§)
Trong do:

P, cdng sut trén truc dan (kW)

T,: momen xoantruc dan (Nm)

u: ti sb truyén

£: hé sd truot (0,01 + 0,05)

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

Khi tinh toan thiét ké, chon d; 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.

3.2/Géc om dai

G6c dma;nhosé anh huong kha nang kéo cua dai, do d6 can thoa mén diéu kién sau:
+ Pbi voi dai det: a; > 150°

+ Péi voi dai hinh thang: a; > 120° (do ¢6 tac dung chém cua dai voi ranh banh dai)
B~

hay a; = 180° — 57 x g (d0)

d,—d ~d
2l gy = —— (rad)

a

tuong tu ta co:m &4 (rad)

hay a, =180° + 57 x 24 dl

(d9)

3.3/ Chiéu dai dai va khoéng cach truc

a. Chiéu dai tinh toan cua day dai L (mm)

Ta co: Ltt = 2.a.cos(p/2) + 0,5.m.(d2 + d1) + 0,5.5.(d2 - d1)

Thong thuong B < 35°, ¢6 thé lay cos(B/2) =~ 1 — p2/8
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w.(dz—dy) n (d2—dq)
4.a

>ltt=2. a+
b. Chiéu dai can thiét cua day dai Ltt (mm)

- B4 véi dai det sau khi tinh L can chon chiéu dai can thiét cia day dai ting theo tir
100 + 400mm dé ndi dai.

Ltt =L-+(100—400) (mm)

- B4 véi 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:

2

4
. k+Vk2-8A2
hoaca= — (mm)
Véi k= L — 2829 (mm) A= 224 (mm)
2

Chiéu dai can thiét:

- Pai thang: chon day dai tiéu chuan ¢6 L=1250mm
- Pai det: L=Ltt+(100—400)=1300mm

4/ Pong hoc bd truyén dai:

4.1/ Van toc caa bd truyén dong dai

A /( r M F-3 7 d .
- Van téc duoc xac dinh theo cong thic:v, = ZO 11022 (m/s)

_ 1T.d1.n1
Y2 = 01000 (m/s)

d,, d,: Puong kinh banh dai dan va bi dan(mm)
ny, n,: S6 vong quay banh dai dan va bi dan(vong/phut)
Van téc tét nhat nam trong khoang20+25 m/s.Van toc>30 m/sxay ra hién tuong dao

dong xoén, tang luc ly tam, nong day dai, giam tudi tho va hiéu suat bo truyén. Van
téc < 5m/s khdng nén dung bo truyén dai

4.2/ Ti so truyén b truyén dong dai
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ng _ dp

n,  d
4.3/ Hién twong trwot dai va diéu kién dé khong xay ra hién twong truot dai

a. Truot hinh hoc: xay ra khi dai chua lam viéc va véi tac dung cua luc cing ban dau

FO gitra dai va banh dai sinh ra luc ma sat, dai bi gian dai va truot trén banh dai.

b. Truot dan hoi: khi bo truyén 1am viéc, do luc F1>F2 nén d¢ bién dang dai khi vao
dai 16n hon d6 bién dang dai khi ra dai 11>12. Do d6, khi vao tiép xdc 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 khong xay ra trén toan bo cung 6m
al va a2, chi xay ra trén mot phan cia cac cung ol va a2

c. Truwot trom: xay ra khi moment truyén Ién hon moment ma sat (luc vong Ién hon
luc ma sét). Vay truot tron 14 hién twong xay ra khi bo truyén bi qué tai, banh bi dan

ding lai va hiéu suat caa b truyén bang khong.
5/ Lwc tac dung lén truc bd truyén dong dai

5.1/ Lwc vong

Tacolucvong: F, = F, — F, = Zc'i—Tl = 1000><P(N)

1 v

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

V: van tdc vong cia banh dai(m/s)T;: moment xodn trén truc

12



5.2/ Moment xoan trén banh din

e d1 - d1
Taco: Ty =F; X > hoac T, = (F; — FZ).7
CHUONG 2: BO TRUYEN PONG XiCH

1. KHAI NIEM CHUNG
1.1. Nguyén Ii 1am viéc caa truyén dong xich

Pia xich dan quay, rang ciia dia xich day cac 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 nhe sy dn khép
cuia rang dia xich v&i cac mat xich. Truyén dong bang an khép, nén trong bo truyén
xich hau nhu khong c6 hién twong truot. Van téc trung binh caa banh bi dan va ti sé
truyén trung binh caa b truyén xich khong thay doi.

1.2. CAu tao b truyén déng xich

Hinh 4.1. Bo truyén xich

CAu tao chinh cua b truyén xich c6 3 bo phan chinh: dia din 1,d7a bi dan 2 va xich 3
(hinh 4.1). Ngoai ra, tuy truong hop, ¢é thé c6 thém bd phan cang xich, bo phan boi
tron, hop che. C6 khi ding mét xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

+ Pia xich dan 1, c6 duong kinh tinh toan 1a d1 1ap trén truc 1, quay véi s6 vong quay
ny, cONg suat truyén dong P1, md men xoan trén truc Ty. Pia xich co ring tuong tu
nhu banh riang. Trong qua trinh truyén dong, rang dia xich an khop véi cac mat xich,
tuong tu nhu banh rang dn khop véi thanh rang.
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+ Pia xich bi dan 2, c6 duong kinh da, duoc 1ap trén truc bi dan 11, quay véi s6 vong
quay n,, cdng suat truyén dong P,, md men xoan trén truc To.

+ Day xich 3 1a khau trung gian, mic vong qua hai dia xich. Day xich gom nhiéu mat
xich duogc ndi véi nhau. Cac mat xich xoay quanh khép ban 18, khi vao an khép véi
rang dia xich.

1.3. Phan loai b truyén ddng xich

Tuy theo cau tao, xich dugc chia thanh cé4c loai: Xich con lin, xich éng, xich ring

Xich éng Xich rang

1.4. Uu va nhwec diém va pham vi sit dung cia b truyén déng xich
1. Uu diém

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

- Kha nang tai cao hon dai.

- Hiéu suét truyén dong cao hon so voi dai, dat 1=0.96+0.98.
14



- Lyc tac dung 1&n truc nho hon so vai truyén dong dai vi luc cing ban dau khong Ion.
- C6 thé truyén chuyén dong va cong suat cing mot lac dén nhiéu truc.

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

- Kich thuéc nho so véi truyén dong dai.

2. Nhuoe diém

- Gia thanh twong ddi cao vi két cAu phuc tap.

- C6 nhiéu tiéng on khi 1am viéc.

- Van tdc tic thoi cua xich va dia bi dan thay doi theo thoi gian (khdng 6n dinh).
-Y&u cau chim soc thuong xuyén (bdi tron, ...) va phirc tap hon so véi bo truyén dai.
- Chéng bi mon khi 1am viéc noi nhiéu bui va boi tron khong tét.

3. Pham vi sir dung

- Khoang cach truc xa dén 8m

- Bo truyén xich dugc ding nhiéu trong cac may ndng nghiép, may van chuyén, va
trong tay may.

2. THONG SO HINH HQOC CUA BQ TRUYEN PONG XICH
2.1. Bwéc xich

Budc xich pC, mm duoc tiéu chuan héa. Ciing 1 budc cia rang dia xich trén vong
tron di qua tam cac chot.

Budc xich pC c6 gia tri tir 12, 7+50,8 mm

—
GOXO=0

Thong sb hinh hoc ciia bo truyén xich
15



2.2. Pia xich
Puong kinh vong chia cua dia tinh theo cong thirc:

P P.Z
d=—m~— (mm)
Sll’l7 T

2.3. S6 ring dia xich
S6 rang cua dia dan thudng chon 12 s6 18, dé chdng mon xich va dia xich.

Bang huéng dan chon sé rang dia xich dan Z,

Loai xich Ti s6 truyén u

1-2 2-3 3-4 4-5 5-6 >6

S6 rang Z1

Xich éng conlan |30-27 |27-25 |25-23 |23-21 |21-17 |17-15

Xich rang 35-32 [32-30 |30-27 |27/-23 |23—-19 |19-17

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

S6 ring dia bi dan Z2:

Tinh theo cbng thac sau: Z, = u.Z,

2.4. Khoang cach truc va sé mit xich

1. S6 mit xich

Chon so bo khoang cach truc theo cong thuc a = (30 + 50).P.

Sb mat xich X:

_ 2
Xziz?‘F%(Zz‘FZl)‘F(ZZ Zl) &

P 2. a

Gia tri X duoc lam tron s6 nguy@n va nén chon sb chan.

2. Khoang cach truc chinh xac
16



Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau

a =0,25- pc.[(x_%)_l_\/(x_h;zl)z _g. Zz Z1 ](mm)

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

3. PONG HQC CUA BQO TRUYEN PONG XIiCH

3.1. Van téc va ti sb truyén trung binh

Van toc trung binh cua bo truyén xich

-Van toc bé truyén xich:

T.d4.n P..Z,.n
V1 — 11 _ Fefa 1(m/s)
60000 60000

m.d>.n P.Z,.n
L = 2-N3 c-Ly. 2(m/5)
60000 60000

- Ti s6 truyén caa bé truyén xich:

n Z
U= —1 = i
ny 7

3.2. Lwc tac dung 1én truc b truyén dong xich
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Luc tac dung 18n bo truyén xich

1000.P1(N)

Luc tac dung lén s vatruc: F. = K. F¢(N)

Luc vong: Fy =

Km: hé sb trong luong xich

Km=1,15 b truyén xich nim ngang hoic khi géc nghiéng < 40°
Km=1 b truyén thing dung.

Ft: lwc vong co ich (N)

3.3. Tai trong dong va dong niing va dap cua b truyén dong xich

Trong truyén dong xich, do van téc cia xich va dia xich bi dan thay d6i cho nén
sinhra tai trong dong. Khi xich c6 khéi lugng m chuyén dong véi van toc Vx thay doi
theothoi gian, nghia 1a chuyén dong véi gia téc ax, sinh ra tai trong dong (luc quéan
tinh)

4. CAC DANG HONG, VAT LIEU VA BOI TRON
4.1. Cac dang héng

Xich bi mon lam tang budc xich
Trong khi 1am viéc, trong bo truyén xich c6 thé xay ra cac dang hong sau:

- Pt xich: day xich bi tach roi ra khong lam viéc duoc nira, co thé gay nguy hiém
cho ngudi va thiét bi xung quanh. Xich cd thé bi dut do moi, do qua tai dot ngot, hoac
do cac méi ghép giita ma xich véi chét bi hong.

- Mon ban I& xich: Trén mat tiép xuc cta ban 1& c6 &p xuat 16n, va bi trugt tuong doi
khi vao an khop véi rang dia xich, nén tbc d6 mon kha nhanh,
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4.2. Vit ligu ché tao xich va dia xich

Dia xich co ciu tao gan gidng banh riang, chi khac & phan vanh riang. Kich thudc va
bién dang rang phu thudc vao loai xich. Vat liéu lam dia xich thuong la thép cacbon
hay thép hop kim, sau khi gia cong t6i dat d6 cing 50 — 60H RC.

4.3. Boi tron

Boi tron 14 bién phap lam ting kha niang lam viéc, kéo dai tudi tho cua bo truyén dong
xich. Boi tron tot s€ lam cho hiéu suat lam viéc cua bo truyén cao.

Tay thudc vao van tée caa bo truyén, co thé cd cac bién phap bbi tron sau:

- Boi tron dinh ky dung cho bo truyén c6 van toc thap khoang (3+4) m/s, ca sau
(8+10) gid bodi tron mdt 1an hay dung phuong phap boi tron nho giot. Ngoai ra cé thé
bdi tron bang cach ndu chay ma roi ngam xich cho ngam vao ban Ié.

- B6i tron thuong xuyén ding cho bé truyén cé van toc cao. Néu van téc khoang
(5+8)m/s, ngam xich ngap trong dau tgi nira chiéu cao mat xich. Néu van téc v>8 m/s
thi tét nhat la dung bom phun dau lién tuc vao mat xich.

5. TRINH TU TINH TOAN THIET KE BQO TRUYEN XICH

Budc 1. Chon loai xich phu thudc vao cong suét truyén, van tée va diéu kién 1am viéc.
Budc 2. Chon so rang so bd cua dia xich dan theo cong thuc

Z,=29-2u
Budc 3. Tinh s6 rang dia xich 16n theo cong thirc

Z,=27,u

Budc 4. Tinh toan céac hé s6 diéu kién sir dung xich theo cong thic:
K=Ky x Kg X Kgo X K, X K, X Ky,

K,: khi duong ndi hai tdm dia xich hop véi duong nam ngang mot géc nho hon 60°
thi Ko=1; néu 16n hon 60° thi K,=1, 25. K, tra bang

a |[<25xP. | (30 +50)xP. [(60 + 80)xP,

K,|[1,25 |1 08
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K4c: néu truc didu chinh duogc thi Kg.=1; néu diéu chinh bing dia cing xich hoic con
lan cing xich thi K4.=1,1; néu truc khong diéu chinh dwgc hodc khong c6 bo phan
cang xich thi K4.=1,25

Ky,: néu béi tron lién tuc K,=0,8; néu béi tron nho giot K,=1; néu bdi tron dinh ky
(gian doan) thi K,=1,5

K,: néu dan dong bang dong co dién va tai trong ngoai tac dong 1én bo truyén twong
d6i ém thi K.=1; néu tai trong c6 va dap (hay va dap nhe) thi K,=1,2+1,5; néu cé va
dap manh thi K,.=1,8.

Ki: lam viéc mét ca thi K;,=1; lam viéc hai ca thi K;,=1,12; lam viéc ba ca thi
K;,=1,45.

Budc 5. Tinh cong suat tinh toan Pt theo cong thic:

P, = % X Py < [P](mm)

Trong do:
P1: cdng suat tinh toan (kW)
[P]: cong suat cho phép cua bo truyén mot diy co budc pe (tra bang 4.3)

Z 25, 1A A . x ,
K, = % = —~(Hé so riing xich)
1 1

K, = %(Hé s6 vong quay, gia tri nystra bang 4.3
1

K,: hé sé xét dén s6 day xich x, néu x =1, 2, 3, 4 thi K,=1; 1,7; 2,5; 3.
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Bang 4.3: Lwa chon budre xich P, theo cong suit cho phép [P]

Buéc | Duong Chiéu Cong suit cho phép [P] khi s vong quay

xich kinh dai cuia dia nhé ny, (vg/ph)

pc, chét | ongb,,

(mm) do, (mm) 50 | 200 | 400 | 600 | 800 | 1000 | 1200 |1600
(mm)

12,7 3,66 5,80 0,19 10,68 | 1,23 |1,68 |2,06 | 2,42 | 2,72 |3,20

127 | 445 890 [035 1,27 |2,29 [313 |3,86 | 452 |506 |595

12,7 4,45 10,11 0,45 1,61 | 2,91 |3,98 |4,90 | 5,74 | 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 17,75 1,41 14,80 |8,38 |11,4 |13,5 | 153 | 16,9 [193
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 | 54,9 | 60,0
38,1 11,12 35,46 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 45,21 22,9 | 68,1 | 110 | 138 | 157

CHUONG 3: TRUYEN PONG BANH RANG
1. KHAI NIEM CHUNG
1.1. Pinh nghia

Truyén dong banh rang 13 truyén dong an khép truc tiép, trong d6 chuyén dong va tai
trong dugc truyén nho sy an khép cia cac rang trén banh riang hodc thanh ring. Bo
truyén banh rang thuong c6 2 bo phan chinh:

- Banh rang dan 1, c6 duong kinh d; duoc lap trén truc dan |, quay véi s6 vong quay
n,; cong suat truyén dong P, md men xoan trén truc T,

- Banh rang bi din 2, c6 duong kinh d,, dugc lap trén truc bi dan 11, quay véi s6 vong
quay n,, cong suat truyén dong P,, moé men xoan trén truc T,.

- Trén banh ring co céac rang, khi truyén dong cac rang an khép vai nhau, tiép xdc va
day nhau trén duong an khop

21



So d6 bo truyén banh ring tru

1.2. Phan loai

Banh rang tru Banh rang con Banh rang hypecbdloit

Bo truyén dn khép trong  Banh rang-Thanh ring  Truyén dong banh ring nghiéng
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Banh rang chitr V Truyén dong banh rang Novikov
1.3. Uu nhwoc diém va pham vi sir dung

1. Uu diém

- Kich thuéc nho, kha nang tai I6n;

- Ti s6 truyén khong doi;

- Hiéu suét cao, co thé dat ti 97 + 99%;

- Tudi tho cao, lam viéc tin cay trong pham vi cong suat, toc do va ty sb truyen kha
rong.

2. Nhuoc diém
- Ché tao twong ddi phurc tap.
- Boi hoi do chinh xac cao.
- C6 nhiéu tiéng on khi van tbc 16n.
- Chiu va dap kém.
3. Pham vi sir dung
Bo truyén banh rang duoc st dung nhiéu nhat so vai cac bo truyén co khi khac. No
duoc sir dung trong hau hét céc loai may. Truyén dong banh ring dugc tng dung rong
rdi trong linh vuc co khi: tir d6ng ho, khi cu dén cac may hang nang v.v...
Bo truyén banh riang co thé:
- Truyén cong suét rat nho (0,1kW): dung cu do
- Truyén cong suat kha Ion (300 kW): cac may mo, may xay dung, may lam duong -
Truyén cdng suat rat 16n (100.000 kW): b truyén dung trong cac nha may phat dién -
Van tdc dat duoc 140 m/s hoac c6 thé cao hon.
- Ti s6 truyén (cua mot cap banh rang) c6 thé tir 1 dén 10 hoic c6 thé cao hon.
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2. TRUYEN PONG CUA HE THONG BANH RANG
2.1. Ti s6 truyén cia cdp banh ring in khop

£ 4 An- _01_m_ 7
Tiso truyen: uqp = oy mp T Zy

pinion

small gear

inner ha"- 5
shaft

'-'f&—s o j N v R large gear

small gear

outer haif shaft

propeller shaft larae aear
H¢ banh rang H¢ banh rang khong gian
2.2. Ti s6 truyén cia hé théng banh ring thwong
A e —® _Mm
Cong thirciuq, = o

2.3. Ti s6 truyén ciia hé thong banh ring hanh tinh — visai

B5SN

H¢ banh rang hanh tinh - vi sai
3. THONG SO HINH HQC CUA BO TRUYEN PONG BANH RANG

3.1. Théng s6 hinh hoc b truyén banh ring tru ring thing
- Buéc rang trén duong kinh vong chia t: ky hiéu t (mm), bang budc cua thanh rang.

- M6 dun m: M6 dun cua rang banh rang, ky hiéu 1a m, don vi do 1a mm. Cac banh
rang ¢6 cuing mo dun s& an khép duoc véi nhau. Gia tri cia moé dun m duoc lay theo
day sé tiéu chuan, dé han ché s6 luong dao gia cong banh rang sir dung trong thuc té.
m = t/1 gid tri m duoc tiéu chuan hda theo cac day sé 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
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Ul tién chon day 1

Cic thong so hinh hoc ciia ring tru ring thang

Tén goi Ky Cong thirc tinh
hi¢u
M6 dun m | Theo tiéu chuan TCVN 2257-
77
Ti s truyén u (i) u-?ﬁ—_é
Dau —: dn kh6p ngoai, +: an khép trong n, /A
Dung dé xac dinh chiéu quay cia truc)
Puong kinh vong chia d d=m.Z
Chiéu cao dinh ring h, ha=m
Chiéu cao chéan ring h¢ hf=1,25.m
Chiéu cao ring h h=h, + h{=2,25.m
Puong kinh vong dinh d, da=m.(Z + 2)
Duong kinh vong chan d¢ df=m.(Z - 2,5)
Budc rang t t=n.m
Khoang cach tam ciia hai banh rang an khop (dau | a, _dytdy
+: an khdp ngoai; dau —: an khop trong) do =77
-m (237
= Im. 2

3.2. Théng s6 hinh hoc b truyén banh ring tru ring nghiéng

Bo truyén banh ring tru rang nghiéng c6 mot bo thong sb tuong tu nhu bo truyén
banh rang try rang thing, dugc tinh trén mat dau caa banh ring (mat phang vuéng
goc Véi truc banh rang). Mot sb thong 6 duoc xac dinh trén mat phang phép tuyén n-
n, vubng goc véi phuong cua rang.

- Goi B 1a géc nghiéng cia rang (goc lam bdi phuong rang va duong sinh cua mat
tru). Phuong rang c6 thé nghiéng trai hoac nghiéng phai, gia tri cua p; co diéu kién
8°< B < 20° ddi véi banh rang tru rang nghiéng va 30°< B < 40° d6i voi banh ring chir
\2

Céc thong s hinh hoc ctia banh ring try ring nghiéng
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4. LUC TAC DUNG LEN BO TRUYEN PONG BANH RANG
4.1. Luec tac dung 1én b0 truyén dong banh riing tru ring thang

1. Lwe phap tuyen Fi: nam trén mat phang phép trung véi mat ngang va phan tich

thanh 2 thanh phan 1a luc vong Fyva luc hudng tim F,

F
Gia tri: F,, = —

cosa

Véi a goi 1a goc dn khép, banh rang tiéu chuan thong thudng 0=20°

2. Luwc vong Fy
- Biém dat tai vi tri dn khop

- Chiéu nguoc chiéu chuyén dong cua banh rang

Tén goi Ky Cong thirc tinh
hi€¢u
M6 dun m Theo tiéu chuan TCVN
2257-77
Ti s6 truyén u (i) _n_Z
n 7
Duong kinh vong chia d _ MmpZ
cosf3
Chiéu cao dinh ring h, h,=m,
Chiéu cao chan ring h¢ hy =1,25.m,
Chiéu cao riang h h=h, +h; =2,25.m
Duong kinh vong dinh d, d,=d; +2.m,
Duong kinh vong chan d¢ df =d;—2,5.m,
Budc rang t t=mm
Khoang cach tdm ctia hai banh rang an khop (dau +: a,, - m(Zy +Z,)
an khop ngoai; dau —: an khdp trong) do = 2
_ my,(Z; + Z;)
2cosf
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- D6 Ié'n Ftl == th == == ==

3. Lwe hwéng tam Frl

- Diém dit tai vi tri dn khép

- Chiéu hudng vao tdm banh ring

Giatri: F.q = Fp = F1. tga

4.2. Luc tac dung lén b truyén dong banh ring tru ring nghiéng

1. Luc phap tuyén Fn: nim trong mat phang phép tuyén va phan tich thanh 3 thanh
phan Ft, Fr, Fa.

e, F
iatri: F, = ———
Giatri: ky cosa.cosf3

2. Lwc vong F4

- Biém dat tai vi tri dn khop

- Chiéu nguoc chiéu chuyén dong cua banh rang

i 2T 2T 2Tq.cos
-bo I6n: Ftl == th = 1 — zZ _ 1 B
d1 dz my.Zq

3. Lwe hwéng tdm F4
- Biém dat tai vi tri dn khop
- Chiéu huéng vao tdm banh ring

__ Ftga

- G'é tl‘i: Fl‘l - FI‘Z B

cospB

4. Lwe hwéng tam F,4

- Piém dat tai vi tri an khép

- Chiéu huéng vao mit riang lam viéc

- Giatri:F,; = F,» = F4.tgB

4.3. Luc tac dung lén b truyén déng banh ring con ring thing
1. Lwc vong:

F., tac dung Ién truc dan I, luc F,, tac dung Ién truc II.
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- Biém dit: vi tri an khép

- Phuong cua Fy; va Fy, tring véi duong tiép tuyén chung cua hai vong lan. Chiéu cua
F; nguoc vai chiéu quay n4, chiéu cua F, cung véi chiéu quay n,.

s 2T 2T
Giatri: Fiy = Fp = ?bll = ?bzz

2. Lwe hwéng tam
- Biém dit: vi tri n khép

- Phuong chiéu: Frl tac dung Ién truc 1, vudng goc vai truc I va huéng vé phia tryc I.
Luc huéng tam Fr2 vudng goc véi truc 11 va hudng vé phia truc I1.

Gia tri:Frl = Ftl.tga.cosél Fr2 = Ft2.tga.coso2
3. Luc doc truc
- Biém dit: vi tri an khép

- Phuong chiéu: Fal ‘géc dung 1én truc I, song song voi truc 1. LL,I’CNd()C truc Fa2 song
song voi truc II. Chiéu cua lyc Fal hudng vé day 1on cua banh dan, chiu cua Fa2
ludn ludn hudng vé phia day 16n cua banh bi dan.

- Gid tri: Fgq = Fyq.tgo.sin @1 = F 5. F ;5 = Fyp.tga.sin ¢2 = F 4

CHUONG 4: THI KET THUC HQC PHAN- DE 4
Cau 1. (3,0 diém)

Cho bd truyén dai det c6 cong suat P, = 8kW; s6 vong quay banh dan
n,=1000vong/phlt; ty s6 truyén u=2,5; duong kinh banh dan d;=200mm, luc cing
ban dau F,=800N va khoang céch truc a=1500mm. Bé qua hién tuong truot tron va
lyc cang phu F,. Hiy xac dinh: a. Goc om dai o va chiéu dai day thuc té dai L2(14).

b. Van téc vy; luc vong Fy; luc trén nhanh cing F;; luc trén nhanh ching F, va luc tac
dung Ién truc F, (1,254).

c. Hé s6 ma sat f tdi thiéu dé khdng xay ra hién tugng trugt tron (0,75d).
Tom tat:
P, = 8kKW
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n,=1000vong/phat

u=2,5
d;=200mm
F,=800N
a=1500mm
Bai lam
a) Goc 6m dai
a, =180 — 57D _ g 57200?5’30_ D _ 660
DPuong kinh banh bi dan
d, =u.d; = 2,5.200 = 500(mm)
Chiéu dai day thyc té dai L
Ly = 22+ (dy+d,) + %
— 2.1500 + = (200 + 500) + (500 — 200° _ 4115(mm)
2 4.1500

Pai det: L= L + (100 - 400)mm = 4115 + (100 - 400)mm
= 4215mm - 4515mm

L4y L = 4400mm

b) Van tc v,

_ mdyn; _ m.200.1000

V1= 50000 - 60000 L047(m/s)
Luc vong F;
g _1000.P 10008 .

v 10,47

Luc trén nhanh cang F,
F, =Fy+0,5.F, =800+ 0,5.764,08 = 1182,04(N)

Luc trén nhanh chung F,
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F, =F,—0,5.F, =800 — 0,5.764,08 = 417,96(N)
Luc tac dung Ién truc F.

)

al) = 2.800.si (16
2 = 4. . SIn 2

c) biéu kién dé khong xay ra hién tuong truot tron

F, = 2.F0.sin( ) — 1592,09(N)

Fr ef®141
Fo = —.
2 "efai—q

+ F, Vi F, = 0thi (1)

TT
764,08 e 1°®®Tg041

800=> . Tr
2 e .168,6.@_1

f> 0.353
Vay hé s6 ma sat t6i thiéu dé khong xay ra hién tugng trugt tron 1a f,;, = 0.353
Cau 2. (3 diém)

Bo truyén xich éng con 1an c6 cac thong sb sau: s6 rang dia xich dan Z,=22 rang; ti s6
truyén u=3; sé vong quay banh dan n,=390 vong/phut. Puong nbi tim hai dia xich
hop véi phuong ngang bd truyén mot goc 80°; lam viéc c6 va nhe; khoang cach truc
a=40.P,; boi tron nho giot; khoang cach tryc bo truyén xich diéu chinh dugc; lam
viéc hai ca; xich 1 day. Xac dinh:

a. Hé s6 K va chon budéc xich P, ? (1,5 diém)
b. S6 mit xich X dé néi xich dé dang? (0,75 diém)
c. Van tdc, luc vong va luc tc dung 18n 6 truc? (0,75 diém)
Tom tat:
7,=22 rang
u=3
a=40.P,
n, =390 vong/phut
P, = 8KW
Bai lam

a) He s6 K
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K= KoK, Ky Kp K. Ky,

Ko = 1,25: Hop véi phuong ngang mdt goc 80°
K, = 1: a=40. P,

Kqc = 1: Truc bo truyén xich diéu chinh duoc
K}, = 1: B6i tron nho giot

K, = 1,2: C6 va dap nhe

Ky, = 1,12: Lam viéc 2 ca

- K=1,25.11.1.1,2.1,12=1,68

Hé sb K,
K, = % 'n; = 390v/p - ny; =400v/p
1
K 400 40
e = ——=
" 390 39
Heé s6 Ky
K = 25 25
27z, 22
Heé sb K,

K, = 1: Xich 1 day

Cong suét tinh toan

K.K,Kz _1,68.%.%
Pt - K .Pl—f.f} = 15,66 (KW)S [P]

Bang 4.3 [P]=19,0 KW — P. = 25,4mm
Vay budc xich P, = 25,4mm

b) S6 mat xich

2
—2a_ 1 22‘21) Pc
X =2 +2(ZZ+21)+( )" X
Ta c6: Sb rang dia sich bi dan
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Z,=U.7Z,=3.22=066rang

2.40.25,4 66—22\% 254 _
- X =2 (66+22)+( = ) 21252

Chon X = 125 mét xich

¢) Van téc
P.Z 25,4.22.390

v, = <A1 = = 3,63(m/s)
60000 60000

Luc vong
1000.P 1000.8

F, = L= = 2203,85 (N)

v 3,63

Luc tac dung 1én 6 truc

F, = K, F,

Ta co:

K., = 1,15: Bo truyén xich nam ngang
- F, = 1,15.2203,85 = 2534,42 (N)
Cau 3. (1,5 diém)

Cho bd truyén banh rang tru rang nghiéng tiéu chuan c6 khoang céach truc
a,=325mm, sb ring Z,=30 rang, Z,=96 ring, goc an khdp o = 20°, cac banh ring
khong dich chinh, 2 banh rang an khop ngoai. Hay xac dinh: Modun phap va goc
nghiéng rang? (1,50 diém)

Tom tat:
a,=325mm
Z,=30 rang
Z,=96 rang
a=20°
Bai lam

Khoang cach truc
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my (Z,+7Z;) my,(Z,+7Z;)
 — —_——_—-—
w 2cosf cos 23,

1)

Piéu kién goc nghiéng riang 20° > cosp > 8°
— cos 8° = cosf =20° (2)
Thay (1) vao (2) ta duoc :

mp(Z1+Z;)

cos8° > >20°

Ay

My (96+30)
2.325

2.325.cos 8° 2.325.cos 20°
=>mp =
96 + 30 96 + 30

cos 8° > >20°

51> m, >4,84

Vay cho modun phap my = 5mm

Gac nghiéng B

my, (Z1+7Z my,(Z1+Z 5(96+30
w: Il( 1 2) SN COSB — 1’1( 1 2) — ( ) — 0,97
2cosf3 23, 2.325
- [3 =14,25°

Cau 4. (2,5 diém)

Phén tich luc tac dung va tinh gia tri c&c luc tac dung Ién céc cap banh rang an khép
theo so d6 bén. Cho biét T,=80000 Nmm, Z,=25, Z,=50, Z;=20, Z,=40. Médun
m,=m=4 mm. Goc nghiéng rang la 10°, goc an khdp 200. (Iuu y: vé hinh phén tich
lyc rdi méi tinh d6 16n)
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Tom tat:
T,;=80000 Nmm
7,=25

7,=50

75=20

7,=40
m,=m=4 mm

Bai lam
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Rang tru rang thang
Do 16n luc vong
2T,y _ 2.80000

th — Ftl - mZ, — 420 — 1600 (N)

bo lon lyc huong tam

F., = F,, = F..tga = 1600. tg 20° = 582,35 (N)
Raéng tru rang nghiéng

Do lon luc vong

2.T;.cosB __ 2.80000.cos10°

Ft3 — Ft4— - My Zs 420 — 1969,61 (N)
Do 16N luc hudong tam
F.o=F., = Fis.tg a _ 1969,61tg 20° — 727,94 (N)

cos f3 cos 10°

Do 16n luc doc truc

F,s = F,, = Fis.tg B = 1969,61.tg 10° = 347,29 9N)

Tai ligu kham khao

https://123docz.net/document/5197253-bai-giang-bo-truyen-xich.htm

http://www.tailieu.tv/tai-lieu/bai-giang-bo-truyen-banh-rang-19218/
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