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LOT NOI DAU :

-Dd 4n mdn hoc nguyén Ii chi tiét may 1a mét mon hoc rat can thiét cho sinh vién
nghanh co khi néi chung va 6 t6 ndi riéng dé giai quyét mot s van dé tong hop vé
cong nghé co khi,cong nghé 6 to,nguyén li chi tiét may, ché tao may. Muc dich 1a
gitip sinh vién hé thong lai nhiing kién thirc da hoc, nghién ctru .Do lan d4u tién 1am
quen véi khoi luong kién thire tong hop nén em con c6 nhitng mang chwa ndm viing
cho nén du di rat c6 gang , trong bai 1am ctia em khong thé tranh khoi nhig sai sot.
Em rat mong nhan duoc sy dong gop ¥ kién cia thiy co da gitp em co dugc nhiing
kién thtrc that can thiét dé sau ndy ra truong c6 thé tmg dung trong cong viéc .

-Cudi ciing em xin chan thanh cam on céc thay, cc co trong bd mon nguyén li chi tiét
may va dac biétla cd Lu Thi Yén Vil d3 tan tinh gitp do em hoan thanh nhiém vu

cua minh.
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CHUONG 1. BQO TRUYEN PONG PAI

TOM TAT LY THUYET

1.1Khéi Niém Chung
-Truyén dong dai 1a truyén d6ng 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.

Hinh 1.1: B6 Truyén Pai

-Bo truyén dai thudng c6 hai banh dai (nhu hinh 3.1) gom: banh dan 1, banh bi dan 2
va mot dai 3 mic cang trén hai banh dai nhd bo phan cing dai. Nho ¢ ma sat giita dai
va banh dai, banh dan quay s& truyén chuyén dong va co ning sang banh bi dan.

1.2 Phan Loai Theo Vit Liéu
- Phan loai theo vat lidu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len.
- Phan loai theo hinh dang mat cét day dai: Dai det, dai hinh thang, dai hinh luoc, dai tron.
dai rang.
+ Dai det c0 tiét dién 1a hinh chit nhat
+ Pai thang c6 tiét dién la hinh thang can, goc ¢ dinh y = 40°
+ Pai lugc ¢6 nhiéu chan phan bé doc theo chiéu rong, & mat trong cua dai
+ Pai tron c6 tiét dién 1a hinh tron
+ Pai rang c6 nhiéu ring phan b theo chiéu dai, & mat trong cia dai
-Trong d6, dai det va dai thang duoc ding phd bién hon ca, dai tron chi duoc ding khi cong
suat nho, dai lugc va dai ring dung khi cong suat 16n hozc can phai dam bao lam viéc véi ti
s6 truyén 6n dinh, khuén kho kich thuéc nhé gon.
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+Phan 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 nta chéo

truyén chuyén dong gitra hai truc chéo nhau (géc giita hai truc thuong 1a 90°, hinh 3.3c).

b AB

&y

Hinh 1.2: Truyén Pong Pai Theo Cac Vi Tri

+ Phan loai theo nguyén ly Iam viéc: theo nguyén ly ma sat, theo nguyén 1y an khop.

1.3 Chiéu Dai Tinh Toan :
Le= 22+ Zx(d1 + d2) +222 (mm)
-Chiéu dai thuc té : L
+ Pai Det : L= Ly + (100 + 400)
+ Pai Thang : Chon tiéu chuan L > Ly
Chiéu Dai Ly (mm) day dai thang 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...

1.4 Khoang céch truc chinh xac ( dai thang )
k+Vk?-8A2

dcx = ——— (mm)
Trong d6 : k = L - Z%2%) (mm)
A=428 (mm)



1.5 Géc Om Dai

d1(u 1)

o= = 180-57 . (D3)

o= - % = - dl(u D (rad)

1.6 TiS6 Truyén u :

u= % =% N1, S6 vong quay caa banh dan va banh bi dan (vong/ phut)

dy2 :Puodng kinh caa banh bi dan va banh bi dan (mm)

1.7 Uu va Nhuoc Piém cia bd truyén dong dai
a. Uu Piém :
-C6 kha ning truyén chuyén dong va co niang giira cac truc & kha xa nhau (> 15m).

- Lam viéc ém, khéng dn 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.Nhuoc giém ‘
- Khuén kho kich thudce khé 16n (khi cung mét dieu kién lam viéc, thuong riéng duong kinh
banh dai da 16n hon dudng kinh banh rang khoang 5 lan).

- Ty s6 truyén khong 6n dinh vi ¢6 truot dan hoi trén banh.

- Lyc tac dung trén truc va 6 16n do phai cing dai (lyc tac dung trén truc va 6 ting thém 2+3
lan so véi trong truyén dong banh ring).
- Tudi tho thap khi 1am viéc véi van téc cao.
- Khi dung banh cing dai 1am ting s6 chu ky bi udn cua dai, s& 1am giam tudi tho cua dai.
Ngay nay dai thang st dung phé bién nhét do c6 hé sé ma sat qui d6i léon.

1.8 Phwong Phap Cang Dai :
- Trong qué trinh 1am viéc dai s& dan dan dan ra, stc cing giam xudng. Do d6 ta can phai

diéu chinh sirc cang cia dai.
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Banh
cang —
da

Hinh 1.3: Diéu chinh cing dai dai bang banh cing dai

ek &

Hinh 1.5: Biéu chinh cang dai nho trong luong dong co
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1.9 VAT LIEU VA KET CAU PAI

1.9.1 Vit Liéu Lam Dai
-Vat liéu lam dai thoa man do bén mai, 1au mon, hé s6 ma sat 16n, tinh dan hoi cao.

a) Pai Det :
- Bao gém cac loai dai sau: dai da, dai vai cao su, dai s¢i len, dai sgi bong, dai lam
bang vat liéu tong hop.
b) Dai Thang
-Pai thang gém c6 dai soi Xép va dai soi bén
2 PONG HQOC BQ TRUYEN PAI
-Van téc caa bo truyén dong dai:

Trén banh dan :

d. Aoon ) z X
E 7;05073 n12: S6 vong quay cua banh dan (m/s)
Trén bi banh dan : d1 2: Buong kinh caa banh dan va banh bi dan
.. , R
V2:n 22 Bo qua trugt dai thi : v=vi=V,
60000

2.1 Luee tac ddng 1én truc bd truyén dong dai:
2.2 Luc VVong Fy

F =20 - 1000P P: Cong Suét (Kw)

d, v

T1 : md men xoan trén banh dan (Nmm)
v: Van tc (m/s)
Fi: Luc Vong Ft (N)
Fo: Luc Cang Dai Ban Pau
Bo qua lyc ly tm:
-Lwe trén nhanh cang :
Fi=Fo+0,5.F (N)
-Lwc trén nhanh chung :
F=Fo-0,5.F (N)
2.3 Lyc Tac Dyng Lén O Truc
Tinh Bang B¢ :
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Fr=2Fosin(2)  (N)
Khi b truyén khéng c6 bo truyén cing dai:
Fr=3.Fosin(2) (N)
Diéu’kién lwe cing ban diu dé ko xay ra truot trom :
-Do6i voi dai det :

£ F ef i1
0= " efmq

+F, (N) (2)
f: hé s6 ma sét giira day dai va banh dai
-Déi véi dai thang :
Trong cong thirc (1) ta thay f'=f
-Trong d6 f*: goi 12 hé s6 ma sét thay thé cua dai
-Hé s6 ma sét f:

f=1. sing trong do y goc dinh cta dai ( goc chan dai )
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CHUONG 2. BQO TRUYEN PONG XiCH

TOM TAT LY THUYET:

2.1.KHAI NIEM CHUNG
2.1 Nguyén Li Lam Viéc Caa Truyén Pong Xich
-Pia xich din quay, ring cua 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 di duoc truyén tir banh dan sang béanh bi dan nho sy an khép
cua rang dia xich v6i cdc mat xich. Truyén dong bang in khép, nén trong bo truyén
xich hau nhu khong c6 hién tuong truot. Van toc trung binh caa banh bi dan va ti s6
truyén trung binh caa bo truyén xich khong thay doi.

Ki higu :

<

2.2 Cau Tao B Truyén Péng Xich
Cau tao:
-Gom 2 dia xich : xich dan xich bj dan va day xich .

+ Ngoai ra bo truyén con c6 thém bo phan cing xich ,bd phan boi tron va che chan

Hinh 1.1 : B truyén xich
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2.3 Phan loai b truyén dong xich
- Theo cong dung : xich tai ,xich truyén dong ,xich kéo .

- Theo s6 day xich : xich 1 day va xich nhiéu day .

- Theo ciu tao : xich con lang ,xich éng ,xich éng dinh hinh .

Hinh 1.3 : Xich dng

VPP




Hinh 1.4: Xich riang

2.4 Uu va nhwoc diém va pham vi sir dung cia bd truyén dong xich
a. Uu Piém
+ Khong c0 hién tuong truot

+ Luc tac dung Ién truc va 6 bé khong can cang xich

+ C6 thé truyén cong suat va chuyén dong cho nhiéu truc dong thoi

+ Kich thudc b truyén nho gon ( so véi bo truyén dai co cung cong suit va s6 vong
quay )

b.Nhuoe diém
+ Do ¢6 va dap nén gay dn vi vay bo truyén xich khéng phi hop véi van toc thap

+Ti s6 truyén tac thoi khéng 6n dinh

+Van toc tic thoi cua xich va banh bi dan thay doi
+Phai boi tron thuong xuyén

+Phai ¢ bo phan diéu chinh xich

+Ché tao ,lap rap ,bao dudng phuc tap

c. Pham Vi Sir Dung
- Khoang cach tryc 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 cac may ndng nghiép, may van chuyén, va
trong tay may.

-Hiéu suét caa bo truyén : 0,95+0,97

2.5 THONG SO HINH HQC CUA BQ TRUYEN PONG XiCH

a.Bwéc xich
-Budce xich pC, mm duoc tiéu chuan héa. Cling 1a budc cua rang dia xich trén vong
tron di qua tAm céac chdt.

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

16



2.6 Puong kinh vong chia dia xich :
- Puong kinh tinh toan cta dia xich dan la d1 va cua dia bi dan 1a d2; ciing chinh la

duong kinh vong chia cua dia xich, mm; la dwong kinh cua vong tron di qua tam cac

chét va duong kinh vong chia cua dia duoc tinh theo cong thuc :

Pc.zZ A«
d= B ~ =2 (mm) Z: SO rang
Sin—-— T
Z
Pc.Z .
di= 255 ~ == (mm) Pc:Budc xich
Sin—— T
_ D Pc.Z
U= —55 = - (mm)
sin— I

Z;

2.7 So riing dia xich
-Z1: SO rang dia dan ; Zy: s rang dia bj dan

-Thiét ké chon Z,=29-2u

2.8 S6 Mat Xich
- Chon so bd khoang cach truc theo céng thic:

a = (30+50).P
-S6 mét xich :

_2a, 1 Z,-Z1\% _P.
X= P + Ex(zz+ Z,) +(—) X—=

2T a
-S6 mat xich :X, chon chin dé ndi xich dé dang
VD: 125 mit xich s& d6i thanh 124 hoic 126 mit xich

2.9.Khoang céch truc chinh xac
- Sau khi chon X ta tién hanh tinh lai khoang cach truc ac:

o= 025 (¥ = 222) + (- 222)" — 6 x (52| o

Pé bo truyén xich toan 1am viéc ¢ d6 chung binh thuong ,ta giam khoang céach truc 1

doan:
Aa = (0,002—>0,004).a (mm)
acx— a— Aa (mm)

17



3. Pong hoc cia b truyen dong xich:

-Van téc va ti sé truyén trung binh :
mXdxXn _ nXZxP.

V= = (m/s)

60000 60000

TXd4Xnq nllexPC

V1= = (m/s)

60000 60000

T[><d2><n2 HZXZZXPC

Vo= = (m/s)

60000 60000

-Van tdc 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 :
ng Z,

u=—t= N1,: 6 vONng quay cua dia xich dan va bi dan (vong/phat)
2 1

Z12: Sb rang cua dia xich din va bj dan

Nén chonu <8

3.1Lwc Tac Dung Lén Bo Truyén Xich:
-Lwc Vong F+:

(N)
-Luc tac dung lén 6 va truc:
Fr: Km.Ft

Km: hé sb trong luong xich

1000.P4

F

Km=1,15 bo truyén xich nam ngang hoic khi géc nghiéng < 40°
Km=1 bo truyén thang ding.
Ft. luc vong co ich (N)

-Tinh toan cac hé sé diéu kién sir dung xich theo coéng thic:
K:KOKachKerKN

Céc hé sb dugce tinh nhu sau :
-Ko: 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 Ko=1; néu 16n hon 60° thi Ko=1, 25.

18



-Ka: hé sb xét dén anh huang 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. Hé s6 Ky

a <25.P, (30+50).P; (60-80).P,

Ka 1,25 1 0.8

-Kge: hé s6 xét dén anh huong cua kha nang diéu chinh luc cang xich: néu tryc diéu
chinh duoc thi Kg=1; néu diéu chinh bang dia cang xich hodc con lan cang xich thi
Ka=1,1; néu truc khong diéu chinh dugc hoac khong cé bo phan cang xich thi
Kg=1,25

-Ky: hé sb xét dén diéu ki¢n boi tron: néu bdi tron lién tuc Ky=0,8; néu béi tron nho
giot Ky=1; néu boi tron dinh ky (gian doan) thi K,=1,5 .

-K;: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong
1én bo truyén twong ddi ém thi K,=1; néu tai trong c6 va dap (hay va dap nhe) thi
K.=1,2+1,5; néu c6 va dap manh thi K,=1,8.

-Kyv: hé s6 xét dén ché do 1am viéc: 1am viéc mot ca thi Ky,=1; 1am viéc hai ca thi
Kwv=1,12; lam viéc ba ca thi K;,=1,45.

-Tinh cdng suit tinh toan P: theo cong thirc:

P, = KKz Ko o P, < [P]

X

Trong do
P1: Cong suat
[P] :C6ng suét cho phép caa bo truyén day budc xich pe

Z, A A L= ;
KF% (hé s6 rang dia xich )
1

Kn= 7;—"11 (hé s6 vong quay , gié tri no; tra bang 4.3)

19



Ky:hé sé xét dén sé day xich x, néu x=1,2,3,4 thi K,=1;1,7;2,5:3

Butc Du:ﬁ*ng Chidu dai Cong suat cho phép [P] khi s.ﬁ vong quay cua dia nho
] kinh p not, (ve/ph)
xich £ ong b,,
Pes (mm) E:;;;?“ (mm) 50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600
12,7 3,66 5,80 0,19 | 0,68 | 1.23 | 1.68 | 2,06 242 | 2,72
12,7 4,45 890 10,35 | 1,271 2291 3,13 1386 1 ) o | 506 | 320
12,7 4.45 10,111 045 | 161 | 291 | 3.98 { 4.90 5,74 ﬁ:43 5;95
15,875 5,08 11,30 | 0,57 | 2,06 | 3,72 | 5.08 | 6,26 734 | 822 T;SS
15,875 5,08 1328 | 0,75 | 2,70 | 488 | 6,67 | 8,22 9.63 1;18 9;65
19,05 5.96 17,75 1,41 | 4,80 | 8,38 | 11.4 | 13,5 153 | 16.9 ]'2*?
254 7.95 22,61 | 3,20 | 11,0 | 19,0 | 25,7 | 30,7 34;T 183 | 193
31,75 9,55 2746 | 5,83 | 193 | 32,0 | 42,0 | 493 54;9 60.0 | 438
38.1 11,12 3546 | 10,5 | 348 | 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
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CHUONG 3. BQO TRUYEN PONG BANH RANG

TOM TAT LY THUYET:

3.Khai niém chung
-Truyén chuyén déng va mo men xoan gitra 2 truc gan nhau

-Lam viéc theo nguyén ly an khop

-Truyén dong banh ring 1a truyén dong dn khép truc tiép, trong d6 chuyén dong va
tai trong duoc truyen nho sy an khop cua cac rang trén banh rang hodc thanh rang.

1>
=8 T R
B
1l /l
}—7\% x b=
I

Hinh 1: So Pd Bé Truyén Banh Ring Tru

3.1Phén loai
Banh rang:

- Theo vi tri truc

-Theo sy phan bd céc rang

- Phuong rang so véi duong sinh
- Bién dang rang

- H¢ do luong
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Hinh 5.2. Banh rdng tru Hinh 5.3. Banh rang con Hinh 5.4. Banh rang
hypecboloit

3.2U'u diém va nhwoc diém cia va pham vi sir dung
a.Uu diém:
-Kich thuéc nho

-Kha nang tai lon

-Ti s6 truyén khong doi
-Hiéu suét cao 0,97+0,99
-Tdc do cao

-Ti s6 truyén nhiéu cap
-Tudi tho cao

-b¢ tin cay cao

b.Nhwoc diém :
-Ché tao phuc tap

-b6 chinh xac phai cao

-On khi van téc 16n
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c.Pham vi sir dung:
-Bo truyén banh rang dugc stir dung nhiéu nhat so véi cac bo truyén co khi khac. N6

duoc sir dung trong hau hét cac loai may. Truyén dong banh riang dugc ung dung rong
rai trong linh vuc co khi: tir ddng hd, khi cu dén cac may hang nang v.v...

-Bo truyén banh rang c6 thé:

- Truyén c6ng 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 Ién (100.000 kW): b truyén dung trong cac nha may phat dién
- Van toc dat dugc 140 m/s hoic c6 thé cao hon.

- Ti 6 truyén (cua mot cap béanh rang) cé thé tir 1 dén 10 hoic c6 thé cao hon.

3.3Théng sé
M6 dun rang (mm)

m: banh ring tru ring thang

Mn:banh ring try ring nghiéng moé dun phép tuyén

Me: rang con

Ghi chu :Uu tién chon day 1

-Day 1:1;1,25;15;2;25;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;55;7;9;11;14;18;22....

3.4Théng s6 hinh hoc ciia banh riing tru ring thang

- Buong kinh vong chia :d d=m.Z (mm)

- Chiéu cao dinh ring : h, ha=m (mm)

- Chiéu cao chan ring : hy hf=1,25.m (mm)

- Puong kinh vong dinh : d; da=m.(Z+2) (mm)

- Chiéu cao ring : h h=ha+hs=225m (mm)
- buong kinh vong chén : ds di=m.(Z-2,5) (mm)

23



- Khoang céch tdm cua 2 banh a=2Eh o &) )
ring dn khap (khoang céch truc 2 2

dau + an khép ngoai ; dau — dn khop

trong) : a

-Ghi chu : Dé bai khong cho an khdp trong va an khép ngoai ta chon an khop trong
3.5Thong s6 hinh hec banh riing tru ring nghiéng

-Puong kinh vong chia : d d=222 (mm)
cosf
- Chiéu cao dinh ring : h, ha=m, (mm)
- Chiéu cao chan ring : hy ht=1,25. mj (mm)
- Buong kinh vong dinh : d, da=mp.(Z2+2) (mm)
- Buong kinh vong chan : ds di=m,.(Z-2,5 (mm)
- Khoang cach tdm cia 2 banhring dn | 5 = 224 _ MnZE2) (0
khop W 2 2.cosf
( Dau + : an khop ngoai ; dau — : dn khép
trong): a
-Goc nghiéng rang f3:
Banh rang tiéu chuan : 8° < B < 20°
Tisdtruyén:u=2=2
n, Zl

3.6 Luc tac dung 1én b truyén dong banh ring
a.Luc tac dung Ién b truyén dong banh ring tru ring thing

Quy tic:
-Khi xét lyc tac dung Ién bo truyén banh rang, ta chi xét luc tac dung 1én banh ring

dan, trén banh rang bi dan luc tac dung nguoc chiéu va ciing do 16n véi luc trén banh

dan.
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-Lyc tac dung 1én bo truyén banh ring tru ring thang dugc phan tich bing 2 thanh

phan : Lyc vong F; va lyc huéng tam F,

3.7 Luc vong F:
-Diém dat tai vi tri an khop
-Phuong chiéu : tai vi tri an khép , chiéu caa luc vong nguoc chiéu chuyén dong cua
banh ring dan
-bo lén:
_2Ty _ 2T, _ 2Ty

== ()

_d_1 dz m.21

Fu=Fe

Vi T1: mo men xoan trén banh dan (N.m)

m: md dun ring (mm) ; Z1: $6 ring banh dan

3.8Lwc hwéng tam :

-Diém dit tai vi tri an khop

-Phuong chiéu : tai vi tri an khop , chiéu cua luc hudng tAm hudng vao tm cta banh
ring dan

-bo lon :

Fn=Fo,=Fu.tana

o goc an khop

Banh ring tiéu chuan o, = 20°
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b.Lwc tAc dung l1én banh rang nghiéng
-Dbi véi banh rang try ring nghiéng c¢6 3 luc tac dung ; Luc vong F; ,Luc hudng tam

F:, Luc doc truc F,

3.9 Luc vong Fu:
-Diém dit tai vi tri n khop

-Chiéu nguoc chiéu chuyén dong cia banh rang din

_2T1 2T2 _ 2T1.COSB
d]_ dz - my 'Zl

(N)
4.QL1;c hwong tam Fra:
-biém dat tai vi tri an khéop
-Chiéu hudng vao tdm banh rang dan
-Gia tri:
_ Fptana

Fiu=Fp=—— (N)

cosf

4.1Lwc doc truc :
-Diém dat vi tri an khép

-Chiéu huéng vao mit rang lam viéc
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-Giatri:

Fas =Fa2=Fy . tanpl
B: Goc nghiéng rang
o goc an khop

4.2 Lyc tac dung 1én b truyén dong banh ring con ring thang:
-boi véi bo truyén banh rang con rang thang, gom co cac luc tac dung sau:

-Luc tac dung 18n bo truyén banh rang con duoc phan tich bang 3 thanh phan : luc
vong Ft, luc hudng tdm F, va Luc doc truc F,
4.3Lyc vong Fu:
-biém dat tai vi tri an khéop
-Phuong chiéu : phuong theo OY cua hé toa do , chiéu nguoc chiéu quay cua banh
ring dan
-Luc Fy ddi xang véi Fu
-bo lon :
Fu=Fe=->  (N)

dma

-trong d6 dm: duong kinh trung binh ctia banh ring con dan

4.4Lwc huwong tam Fr (N)
-Trén banh dan luc Fi ¢0 :

- Biém dat vi tri dn khop
- Phwong chiéu: huéng vao tim banh riang Z,

-Trén banh ring bi dan : luc Fr, hudéng vao tim banh ring bi dan Z,
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-Gia tri:
Fra2 = Fto.tga.cosoz (N)

Fri = Fti.tgo.cosd: (N)

4.5Lwuc doc truc Fa (N):
-Diém dat vi tri an khop

-Luc Fy trén banh riang dan : nguoc chiéu va cung do 16n vai Fy
-Luc Fz : nguoc chiéu va cung do 16n véi Fy

-bo Lon :
Fa1 = Fu.tga.sin @1 = Fr2

Fa2 = Fro.tga.sin @2 = Fr1
Trong do :
-oi: goc dn khdp ,o12: goc mit con cua banh dan va bj dan .

-Banh rang con :o1 + 62 = 90°
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CHUONG 4 : BO TRUYEN PONG TRUC VIT

4.1.Khai niém :
- Truyén dong truc vit thuoc 1 loai truyén dong banh riang va tai trong gitta 2 truc chéo
nhau.

- Thong thudng truc vit duoc ché tao bang thép con béanh vit s& ché tao bang dong
,thau hoac gan

4.2.Uu diém nhugc va pham vi sir dung :
a.Uu diém :
- Ti s truyén 16n c6 thé d¢én 1000

- Lam viéc ém va khéng 6n
- CO kha nang ty ham ( trong 1 vai truong hop )

b.Nhugc diém :
- Hiéu suat thap do ma sat

- Can dung vat liéu giam ma sat ( déng thanh ) twong d6i dit tién dé 1am banh vit.

c.Pham vi st dung :
- Co cau banh vit — truc vit ¢d hiéu suat thap nén thuong chi ding dé truyén cong suat
nho trung binh

4.3.M6 dun m:
m = ﬁ (mm)
t : budc ren truc vit = budc ren banh vit
-Gi4 tri m do tiéu chuan hoé theo 2 day:
Day1:1,0;1,25;16;2;25;3,15;4;5,;63;8;10;125;16;20
Day2:15;3;35;6;7;9;12; 14.
-Gac profin ren truc vit @ = 20° ( do trong tiét dién doc truc cua truc vit )
-Hé sé duodng kinh truc vit q : duoc chon theo tiéu chuan tuy theo mé dun m:
Dédy1:8;10;125;16;20;25
Day2:7,1;75;9;11,2;12;14;18;22/4

Chon hé s6 duong kinh ¢ theo mo dun m :
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Budc cua dudng xoan oc

S=27,.t

S6 méi ren cua tryc vit ;

Z].=1 ;4‘

S6 rang banh vit Z,

Zy> 25 56 rang Z, khong nén it qua
tranh bi cat chan rang thong thuong
nguoi ta chon Z, =50 + 60 rang

buong lginh mat tru lan cua truc vi d
(mm): bang duong kinh mat tru chia cua
truc vit dey:

d; = de; = m.q ( treong hop khéng dich
chinh)

DPuong kinh vong lang banh vit d, d;=dez =m.Z,
(mm):trung vai duong kinh vong chia
de2
Goc néng cuaren truc vit A = 5° +20° |igp= > =35 L4 _mh _ 4

w.dq m.deq mT.deq dcq q
Goéc nghiéng rang cua banh vit B=vy
G6c 6m truc vit boi banh vit _ b,

sind =
del - O,Sm

4.4.Ti sb truyén (u):
s

T[.dz

n; nq

_n

U= Z2
n;

Zy

4.5.Van téc vong :
- Van toc vong cua truc vit :

_ TL’.d1.n1
V1= 100060 (m/s)

-Van téc vong cua banh vit

_ TC.dz.nz
V2= 100060 (m/s)

4.6.Van tbc truot :

U1

Vi =

cos A

Déi voi bo truyén khong dich chinh :

_ mnyq
19100

Vtr le + q2
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Luc tac dung 18n bo truyén truc vit — banh vit duoc phan tich thanh 3 thanh phan : luc
vong Ft, Luc hudng tam F, , Luc doc truc F; .

4.7. Lycvong F :
- Chiéu Fy nguoc chiéu quay cua truc vit
- Chiéu cua Fy ciing véi chiéu quay banh vit nguoc chiéu Fa
Diém dit : vi tri an khép
Giatri:
_ 2T,

_ 2Ty,
I:rl— ] I:r2— -
dq d

Fu=Fp. tg(]/ + (p)
-Trong d6 ¢ la goc ma sét trén bé mat tiép x(c cua ren truc vit va banh rang banh vit
- ¥ :g06c nang ren truc vit

4.8 Lyc hwéng tam F; :
-biém dat : vi tri an khép

-Phwong, chiéu : Fr1 tac dung 1én truc I ,vudng géc véi truc I va hwéng vé phia
truc I . Lwc tdc dung hwéng tam Fr2 vudng goc vi truc Il va hwéng vé phia truc 11
( hwdng tam banh vit)

- Giatri:

tana

Fri=Fn=Fe

cos A
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4.9 Luc doc truc Fa:
-Diém dat : vi tri an khép

-Phwong, chiéu : Fa1 tic dung lén truc I song song véi truc I. Lwc doc truc Faz song
song v&i truc I1 . Chiéu cta luc Fa1, Faz, phu thudc vao chiéu quay va chiéu
nghiéng cua dwong nghiéng ctua ren ( Far hwéng vao mat ren lam viéc cua truc vit
,Fa2 ngwgce chiéu Fu)

Gia tri :

2.T,
Fai=Fp=—
al t2 d,

2.T
Faz = Fy = =2
a2 tl d;
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- GHI LAI PE - GHI LAI LOI GIAI :

KET THUC HQOC PHAN- THOI GIAN 120 PHUT

DE 8
BAI 1. (3,0 diém)
Cho b truyén dai det ¢ cong suat P1=10 kW; sé vong quay banh dan n1=1400
vong/pht; ty sé truyén u=3; duong kinh banh din d1=180mm, luc cing ban dau
FO=1000N va khoang cach truc a=1800mm. Bo qua hién tugng trugt tron va luc cang
phu Fv. Hay xac dinh:
a. Goc om dai [11 va chiéu dai can thiét caa day dai L?2(0,75d)
b. Van téc v1; luc vong Ft; luc tac dung 18n 6 try Fr. (0,75d)
c. Hé s6 ma sat f téi thiéu dé khong xay ra hién tuong 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)
BAI 2. (2,25 diém)
Bo truyén xich éng con lan c6 cac théng sé sau: khoang cach truc a=950 mm, budc
xich pc=25,4 mm; c6ng suat truyén dong P=10 kW sé ring dia xich dan Z1=22 ring;
ti 6 truyén
u=3,5; s6 vong quay banh dan n1=300 vong/phut. Xac dinh:
a. SO rang dia xich bi dan, dudng kinh vong chia dia xich dan va bi dan, s6 mat xich X
c6 xét dén diéu kién ndi xich dé dang ? (1,25d)
b. Van téc v1; luc vong Ft va luc tc dung 18n 6 truc Fr biét bo truyén thiang dung?
(1,0d)
BAI 3. (2,5 diém)
Cho bo truyén banh ring try ring nghiéng tiéu chuan an khop ngoai nhu hinh bén
dudi truyén md men xoan T1=60000Nmm, c6 khoang céch truc aw=350mm mo dun
phap tuyén mn=6 mm , s6 ring Z2=4.Z1, gbc in khép a = 20°, cac banh rang khong
dich chinh, 2 banh rang an khép ngoai. Hay xac dinh:
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a. s6 rang Z1, Z2 va géc nghiéng riang B? (1,25 d)

b. Phéan tich va tinh gia tri cac luc tac dung Ién cap
banh rang trén da cho. (1,25 d)

x

/1

PRy

NS

b arard

PRy

X

T

/2

BAI 4. (2,25 diém)
Cho hé thong truyén dong nhu hinh bén duéi, cho biét s6 vong quay dong co 1a
Ne..=960vong/phut. Sb rang cac banh ring: Z1=20, Z2=40, Z3=25, Z4=50, Z5=20,

Z6=45, ti s6 truyén cua bo truyén xich ux=3. Xac dinh:

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

b. Phuong va chiéu c4c luc tac dung 1én cac banh ring. (1,25 d)

| THUNG
?‘— TRON | —

/&

s I‘I

|

A . Trye IV

76
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Bai lam
Cau 1:
a\ Puong kinh cta banh bi dan la

d
u=d—2=> d,=u.d;

1

d, = 3.180
d> =540 mm
Goc 0m dai :

540-180
1800

oy = 180-57.% — 180 — 57. = 168,6°
Chidu dai tinh toén :
2
Lo=2a+2 (dp +dy) + 20

La=21800 +Z (180 +540) + (540+180)*

4.1800

Ly = 4749
Chiéu dai thyc té
L = Ly + (100-+400)
L = 4749 + (100-+400)
L = 4849 +~ 5149 mm
Chon L = 5000 mm

b\ Van tdc caa banh dan :

m.din 1.180.1400
V3= ——= =13,19 m/s

60000 60000

Luc vong F :

Ft — 1000.P4 — 1000.10 — 758,2 (N)

vy 13,19

Luc tac dung 6 truc :

F. = 2.F,. sin (%)

F. = 2.1000. sin (168'6°)

2
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Fr=1990,14 N
c\a; =168,6°=2,943 rad

F efo141
2 efar-—1

Fo

\Y

+Fv (1)
V6iF, =0

ef2943 14

ef2943 _1

(1)@ Fo> £ x

7582  ef2943 11
ef2943 1

1000 >

f>0,271
Vay hé s6 ma sat dé khdng xay hién tuong truot tron fini, = 0,271
d\ Ly = 4749
Chon L > Ly
Chon L =5000mm
Khoang cach truc chinh xac :

_ K+VK2-8A2

Ax =———
4

Trong do6 :

K — L _ Tl'(d1+d2)

_ m(180+540)
K =5000 — -

K = 3869 mm
A= dZ;dl _ 540;180 — 180 mm
—>ay, = K+@ :3869+\/m =1926.1 mm
Cau 2:

a\ S rang dia xich bi dan :
z
u==2 =>/,=U.Z;
Zy

Z,=3,5.22 =77 rang
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Puong kinh cua xich dia dan va xich bj dan:

_ peZy _ 25,4.22
d, =

= =177,9 mm
T

q _ PcZy _ 25477

= =622,6 mm
Vs

S6 mit xich :

2
2a | 1 Z,-Z P
X ==+ =x(Zy+ Z1) +(2—) x—<
P, 2 2T a

2.950
25,4

X = 126,4 mit xich
Chon X = 126 mat xich

X =

77—22)2 25,4
X

1
* Ex(77+ 22) +( 950

2T

b\ Van téc cua dia xich dan ;

Zq. 25,4.22.300
v, = Pett o =2,79 m/s
60000 60000
Luc vong F::
1000.P. 1000.10
Fi= L= =3584,2N
V1 2,79

Luc tac dung 18n 6 truc :

Do bo truyén thiang dtng =>Kn=1

Fr = Kn.Ft

Fr=1.3584,2

Fr=3584,2N
Cau4:

Goi Upz: Ti so truyén tur truc | — 1

Goi Ups: Ti s6 truyén tir truc 11 — 111

Goi U4 : Ti s6 truyén tir truc 11— 1V

Goi Uy Ti s6 truyén tir truc 1V — thing tron
Goi Uy : Ti s6 truyén chung caa hé thong :

U=Uj2.Ux3. U3z . Ux
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Z Z. Z,
U=2X=2x28xuy
Z, Z3 O Zg

40 50 45
U=—X—X—X3
20 25 20

u=27
S6 vong quay cta thung tron :
Goi ny: $6 vong quay cua thung tron
Taco:

n 960
U= <=>27= —
Nth Ntp

nyw= 35,56 vong / phut

Cau 3:
Khoang cach truc ay:

— Mn (Z2+2,)

Aw 2.cos B
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mn(Zz+Z1) _ 6(4Zl+Z1) _ 3Zl
2.0y, 2xcosf 70

=>cosf =
Vitaco:

200> p = 8°

=>co0s 8° > % = cos 20°

70.cos 8° 70.cos 20°
=> >7, >

=>23,1=7, = 22
Vay Z; =22 rang

Z,=4.74

Z;=4.22 =88 rang

Go6c nghiéng rang S :
cos = L _ 020
=>f =19,5°

Lyuc vong F:

2T;.cosf8 __ 2.60000.cos 19,5
mn.Z, 6.22

Fu=Fep= = 856,9 N

Luc hudng tam :

Fyitga _ 856,9.tg 20
cosf cos 19,5

Fr]_ = Fr2 = = 330,9 N

Luc doc truc :
Fa=Fao=Fu.tgp
= 856,9 . tg19,5
=807,7N
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TAI LIEU THAM KHAO:

-GIAO TRINH CHI TIET MAY CHUONG 3- BO TRUYEN DONG DPAI (google.com)
-GIAO TRINH CHUONG BO TRUYEN PONG XIiCH (google.com)

-BO TRUYEN BPONG BANH RANG (google.com)
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https://classroom.google.com/u/0/c/NDE2Mjg2NDc0NDUy/m/NDE4NTU5OTY3NTE3/details
https://classroom.google.com/u/0/c/NDE2Mjg2NDc0NDUy/m/NDIwNzEwMjQ3ODQ2/details
https://classroom.google.com/u/0/c/NDE2Mjg2NDc0NDUy/m/NDI4NzI5MjM1ODY2/details

