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LOI NOI PAU

Pat nude ta dang trén da phat trién cong nghiép hoa, hién dai hoa. Do d6 khoa
hoc ki thuét c6 vai tro rat quan trong trong su phat trién cua dat nuge. Viéc ap dung ki
thuat vao trong lao dong, nham ting ning suét lao dong, thay thé strc lao dong cho con
ngudi mot cach hiéu qua nhat. Bao dam con ngudi an toan trong qué trinh 1am viéc. Bé
cd mot nén tang kién thirc vitng chac cho su phat trién cua ban than trong tuong lai,
chiing ta can phai dau tu, nghién ciru khoa hoc ki thuat mot cach nghiém tac khi dang
con trong giang dudng cao dang, dai hoc.

Man hoc Nguyén 1y - chi tiét may nham trang bi cho sinh vién nhiing kién thuc
co ban vé ciu trac co cau dong hoc, luc hoc, dong luc hoc, co ciu phang; chuyén dong
thuc cia may; cac co cau théng dung; cac nguyén tac tinh toan thiét ké chi tiét may; cac
bo truyén dong co khi; cac tiét may d& va ghép nham trang bi cho sinh vién nam duoc
co ban vé két cau may, két cau hé truyén dong thuan tién cho viéc nghién ciu va phat
trién chuy@n mon sau nay.

Em ciing xin cam on c¢6 Lu Thi Yén Vii d nhiét tinh, giap d& hét minh trong qua
trinh hoc cho dén thoi diém nay.

SINH VIEN THUC HIEN
TRAN THANH PAT
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CHUONG 1. BQ TRUYEN PONG PAI
1. Khai Niém Chung
1.1 Nguyén li lam viéc

- Truyén dong dai 13 truyén dong theo nguyén Ii ma sat, truyén chuyén dong giita 2 truc
kh& xa nhau.

1.2 Phan loai bj truyén dong dai:

- Phan loai theo vat liéu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len

- Phan loai theo hinh dang mit cat day dai: Dai det, dai hinh thang, dai hinh lugc,
dai tron. dai rang

- Phan loai theo nguyén ly lam viéc: theo nguyén 1y ma sat, theo nguyén 1y an
khop.

- Phan loai theo vi tri truc

1.3 Uu va nhwoc diém ciia bd truyén dong dai:

1.3.1. Uu diém:
- C6 kha ning truyén chuyén dong va co ning gitta cac truc ¢ kha xa nhau (> 15m).
- Lam viéc ém, khong 6n do vt liéu dai c6 tinh dan hoi.

- An toan cho céc tiét may khac khi bi qué tai, vi dai s& truot tron toan phén trén
banh.

- Kétciu va van hanh don gian, gia thanh re.
1.3.2. Nhwogc diém:
- Khudn kho kich thuéce kha 16n

- Ty sb truyén khong 6n dinh vi ¢6 truot dan hoi trén banh.
- Luec tac dung trén tryc va 6 16n do phai cang dai
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- Tudi tho thap khi lam vi¢c vdi van toc cao.

- Khi ding banh cing dai 1am ting s chu ky bi udn cia dai, s& 1am giam tudi tho
cua

dai.

- Ngay nay dai thang st dung pho bién nhét do c6 hé s6 ma sat qui d6i 16n.
1.4 Cac phwong phap cang dai
- Cang dai khong thay doéi kich thude bo truyén: dung cho dai det bang cach noi lai
dai.
- Cang dai co thay d6i kich thude bo truyén: cang dai khi bo truyén c6 khoang cach
tam co0 dinh, cang dai khi c6 thé thay do6i khoang cach tam.

2. Thong so hinh hoc bd truyén dong dai:

- Khoang cach truc: a (mm)

- Duong kinh banh dan va banh bi dan: d1, d2 (mm)

- Chiéu dai hinh hoc cua dai: L (khong tinh dén d6 vong, mm)

- Goc nghiéng ctia mdi nhanh dai so v6i duong tam bo truyén: /2
- Goc 6m cua dai 1én banh dan va banh bi dan: 1, 2

. Hinh 1.1: Thong s hinh hoc chinh ctia b truyén dai
2.1 Chieu dai day dai
dy—d,)?
Lu= 2a+ 2(d; + dy) + 2 (mm)
Chiéu dai thyc té:

- Pdi véi dai det sau khi tinh L can chon chiéu dai can thiét ciia ddy dai tang theo
tur
100+ 400mm d¢ ndi dai.
Ltt =L+(100—400) (mm)

-Déi véi dai thang Lic phai chon theo tiéu chudn (L > L).



Chiéu dai L (mm) ddy dai thang theo diy sé tiéu chudn: 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,...

2.2 Goc om dai
dy—dy d1

dl (u 1)

a 1= 180-57. = 180-57.

(do)

d,—d d 1
o= - =2 = - O (raq)

Trong do: u: 1a ti so truyén
-Ti s6 truyén 1a ti s6 giira toc 0 quay ctia banh din va banh bi dan. Bo qua sy trugt
dai co6 thé lay gan dung:

Ny _dy

n, d1
2.3 khoang cach truc chinh xac

k+Vk2-8.A2
dcx = — mm

Trong do:

mm ’ A (d22 1) mm

k - L _ T[(d2+ dl)

3. Vén toc

- Banh dan:
di.n
Vi = nding m/s
60000
-Banh bi dan:
m.do,.n
Vo = —2-2m/s
60000
Trong do:

- d1, dz 1a duong kinh cua banh dan va banh bj dan (mm)
- n1, N2 la s6 vong quay cua banh dan va banh bi dan (vg/ph)

B6 qua trugt dai thi v=vi =V,

4.Lyec tac dong 1en truc b truyén dong dai

4.1 Luc vong
Ft = 2_T1 - 1000.P N



4.2 Luc trén cac nhanh dai
Bo qua lyc ly tam
- Luc trén nhanh cang: F, = Fo + 0,5.F;
- Luc tré nhanh trung: F, = Fo — 0,5.F¢
Fo : luc cang dai ban dau
4.3 Lyec tac dung 1én 6 truc
Fr = 2.Fo.sin(01/2) N; as tinh bang do
Fr = 3.Fo.sin(01/2) N ( khi bo truyén khdng 6 bo phan cing dai)
5. Piéu kién dé khong xay ra hién twong truet tron
- Déi véi dai det:
Fo> Fy el®41

e T Fv (1) (oatinh bang radian)

-Déi véi dai thang:

Goi * 12 hé s ma sat thay thé, ta thay f=f’vao (1), sau khi tinh > xong, tim hé s6 ma sat f
theo cong thac: f= f”.sin%

Trong d6: y 1a goc dinh cua dai

Bai tap wng dung:
Bai 3.

Cho bd truyén dai det c6 cong suit P1 = 10kW; sb vong quay banh dan n1=960
vong/phut; ty sd truyén u=3; dudng kinh banh dan d1=160mm, lyc cing ban dau
FO=800N va khoang cach truc a=1500mm. B6 qua hién tugng trugt tron va luc cang
phu Fv. Hay xéc dinh:

a. Goc 6m dai, chiéu dai tinh toan Ltt va chiéu dai can thiét L caa day dai co tinh dén
ni dai.

b. Hé s6 ma sét tdi thiéu giita day dai va banh dai dé khong xay ra hién tuong truot
tron.

Bai lam
a) Goc 6m dai :

d,—d,
a

o1= T —

Trong do: u= <2 — dz = u.dy = 3.160 = 480 mm
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480—-160
1500

Chiéu dai tinh toan:
— (dz—dq)?
Ltt— 2a+ g(dl + dz) +%

=2,928 rad

(480—-160)2

= 2.1500+ (160 + 480) +
2 4.1500

=4022,4 mm
L= L+ (100—400) mm = 4022,4 + (100—400) = 4122,4 — 4422 4
Chon L =4200 mm
b) Dé khdng xay ra hién tugng truot tron ta co:

Fp efalyq
— 2 efal_g
m.dyny _ m.160.960

Trong d6: V= = =8.04 m/s
60000 60000
_ 1000.P _ 1000.10

F= =1243.8 N
14 8.04

1243,8 ef29284q
— 800 > R ETTT

— £>0.709
— vay hé sd tdi thiéu dé khong xay ra hién tuong truot tron 1a fimin= 0,709

+F véiFv=0

CHUONG 2. BO TRUYEN PONG XIiCH
1. Khai niém chung
1.1 Nguyén li hoat dong

Lam viéc theo nguyén 1i an khép. Tai trong dugc truyén di nhd an khép caa
cac mat xich vai cac rang cua dia xich.
Truyén chuyén dong va moment xoan giira hai truc kha xa nhau
1.2 Céu tao b truyén ddng xich:
CAu tao chinh caia bo truyén xich c6 3 bo phan chinh: dia dan 1,dia bj dan 2 va xich 3.

Ngoai ra, tuy truong hop, c6 thé cé thém bo phan cing xich, bo phan boi tron, hop che. Co
khi duing mét xich dé truyén dong tir dia dan sang nhiéu dia bi dan.



Hinh 2.1: B6 truyén xich

1.3 Phéanloai :
Tuy theo cu tao, xich dugc chia thanh céc loai: Xich con lin, xich dng, xich ring.

1.4  Uu va nhwec diém va pham vi sir dung cia b truyén déng xich
a) Uu diém:

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

- Kha nang tai cao hon dai.

- Hiéu suat truyén dong cao hon so voi dai, dat n=0.96+0.98.

- Lyc tac dung 18n truc nho hon so vai truyén dong dai vi luc cang ban dau khong Ion.
- C6 thé truyén chuyén dong va cong suat cling mot lic dén nhiéu truc.

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

- Kich thuéc nho so vai truyén dong dai.

b)Nhwoe diém:
- Gia thanh tuong ddi cao vi két cau phuc tap.
- C6 nhiéu tiéng on khi lam viéc.
- Van tbc tac thoi cia xich va dia bi dan thay doi theo thoi gian (khong on dinh).
- Y&u cau chiam soc thudng xuyén (boi trom, ...) va phirc tap hon so véi bo truyén dai.
- Chong bi mon khi 1am viéc noi nhiéu byi va bdi tron khong tot.
1.4 Pham vi sir dung:
- Khoang cach tryc xa dén 8m

- D4n dong cho nhiéu dia xich
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-P <110kW, v<15m/s, n < 500v/p,u <38
- Bo truyén xich duoc dung nhiéu trong cac may ndng nghiép, may van chuyeén, va
trong tay may.
2. THONG SO HINH HQC CUA BQ TRUYEN PONG XICH
2.1 Bwéc xich
- Buéc xich pC, mm duoc tiéu chuan hoa. Ciing 13 budc cua ring dia xich trén vong
tron di qua tdm céac chot.
-Buac xich pC co gia tri ter 12, 7+50,8 mm.
2.2 Pia xich

d = ot =< (mm)

Z: sb rang dia xich; pC: budc xich (tiéu chuan)
2.3 Sb ring dia xich
S6 rang dia dan Z;: Trong tinh toén thiét ké chon Zi= 29- 2u
S6 rang dia bi dan Z:
Tinh theo cong thuc sau: Z> = u.Z1 < Zomax
Dé tranh tudn Xich: Zomax < 100 + 120 ddi véi xich con 1an, Zomax < 120 + 140: di V6i
xich rang.
S6 rang dia bi dan Z» sau mot thoi gian 1am viéc xich s& bi mon va budc xich sé& tang
thém maot lugng At, khi d6 duong kinh vong chia sé taing mot tri s6 13 Ad theo cong
thic:
Ap.

A= —
Sll’lZ

2.3 S6 mat xich
- Chon so bd khoang cach truc theo céng thic a = (30 + 50).pc
- Chiéu dai xich L theo khoang céch truc:
L =~ 2a+ 2(d, + dy) + 4282 (mm)
-S4 mat XI'Ch'
X =204 2 (2 + ) + ()2, 2
Dc a
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2.4 Khoang cach truc chinh xac

a= 0.25. pe.[X- @ + \/(X — @)2 8. (Zzz;nzl)z ] (mm)

Pé bo truyén xich lam viéc ¢ d6 chung binh thudng, ta giam khoang cach truc a mot
khoang Aa =(0,002+0,004)a.
acx =a-Aa ‘
3. PONG HOC CUA BQ TRUYEN PONG XiCH
3.1 Van toc va ti sé truyén:
- Van téc bo truyén xich:
Vi= TC.dl.nl - DcZ1.Nq (m/S)
60000 60000
— T[.dz.nz — pc.Zz.nz (m/S)
69000 . 60000 .
- Ti s6 truyén cua bo truyeén xich :
—Mh_2
- n, - Z]_
nén chon u<8.

3.2 Luc vong
F = 1000P
%

3.3 Luec tac dung 18n 6 va truc

Fr = Kn.Ft
Trong do: Km:
hé s trong luong xich
Km=1,15 bo truyén xich nim ngang hoic khi goc nghiéng
<40°
Km=1 b6 truyén thang dung.
Ft: luc vong c6 ich (N)

4. Trinh ty tinh toan thiét ké bd truyén xich
Budc 1: Tinh todn cac hé sé diéu kién sir dung xich
theo cong thirc: K = KoxKaxKgex KpxKixKiy

Kz= 27"11 = 2751 (hé s ring dia xich)

Kn = % (hé s6 vong quay, gia tri nos tra bang 4.3)
1

Kyx: hé s6 xét dén s day xich x, néu x =1, 2, 3, 4 thi K«=1; 1,7; 2,5; 3.
12



Céc hé sb dugce tinh nhu sau:
Ko: hé sé xét dén anh hudng cia vi tri bo truyén: khi duong ndi hai tam dia xich hop véi
duong nam ngang mot goc nhé hon 60° thi Ko=1; néu 16n hon 60° thi Ko=1, 25.

Ka: hé sb xét dén anh hudng cua khoang céch tryc hay chiéu dai xich, xich cang dai thi
s6 lan an khop cua mdi mat xich trong mot don vi thoi gian cang it, do d6 xich s& it mon
hon. Ka tra bang 4.3

Kac: hé s6 xét dén anh huong cua kha ning diéu chinh luc cang xich: néu tryc diéu
chinh duogc thi Kg=1; néu diéu chinh bang dia cing xich hoic con lin cing xich thi
Kae=1,1:néu truc khong diéu chinh dugc hodc khong c6 bo phan cing xich thi Kg=1,25

Kb: hé s6 xét dén diéu kién boi tron: néu boi tron lién tuc Kx=0,8; néu bdi tron nho giot
Kb=1; néu bdi tron dinh ky (gian doan) thi Ks=1,5 .

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

Ky hé s6 xét dén ché do 1am viéc: 1am viéc mot ca thi Ki=1; 1am viéc hai ca thi
Kiw=1,12; lam viéc ba ca thi Ky=1,45.

Budc 2: Tinh cdng suat tinh todn Pt theo cong thirc

_ kkgkn

Pt P1<[P]

X

Chon [P] theo bang 4.3 — Pc

CHUONG 3. BQO TRUYEN PONG PONG BANH RANG

1. Khai niém chung
1.1 Dinh 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 céc ring trén banh rang hodc thanh rang.

1.2 Phén loai:

- Theo vi tri twong ddi giira c4c truc

- Theo tinh chat di dong cia duong tam céc truc
- Theo phuong cta rang so voi duong sinh
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- Theo dang an khép

- Theo dang profin rang

- Theo dang thay doi chuyén dong.

1.3 Uu, nhwoe diém va pham vi sir dung
% Uu diém :

- Kich thudc nho, kha nang tai 1on;

- Ti sb truyén khong doi;

- Hiéu suét cao, co thé dat t&i 97 + 99%;

- Tudi tho cao, 1am viéc tin cay trong pham vi cong suat, toc do va ty sé truyén kha
rong.

% Nhuoc diém:

- Ché tao twong ddi phuc tap.

- Boi hoi do chinh xac cao.

- C6 nhiéu tiéng on khi van téc 16n.
- Chiu va dap kém.

% Pham vi sit dung:

Bo truyén banh rang duoc st dung nhiéu nhat so vai cac bo truyén co khi khac. N6
duogc 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...

2. Thong s6 hinh hec cia b truyén banh ring
2.1 Modun rang
- m: modun ring banh ring tru ring thang
- mMn: modun phap tuyén banh ring tru ring
nghiéng

- Me: modun banh rang try rang con

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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Uu tién chon day 1

- S6 rang banh nho Z1: nén chon Z; > 17 dé tranh cit chan rang.

-S4 rang banh 16n Z,: xéac dinh tir ti s6 truyén

- Profil goc ao: ao=14,5°%; 20°, 25° 14 thong sé co ban cua bién dang rang.
2.2  Pwong kinh vong chia

Banh rang tru rang thing

d=m.Z dl=m.Z1 d2=m.Z2
Banh rang tru rang nghiéng
_mp.Z _mp.Z, _mp.Z,
B cosf3 1= cosf 2= cosf

15



2.3 DPwong kinh vong dinh
Banh ring tru rimg thang
da=d+2m=m.(Z + 2)
dar =m.(Z1 + 2)
da2 = m.(Z2 + 2)
Banh rang tru riang nghiéng
da=d+ 2.my
Oa1 = d1 + 2.mh
daz = d2 + 2.mn
2.4 Dwong kinh vong day
Banh ring tru ring thang
di=d-25m=m.(Z-2)5)
drs = m.(Z1—2,5)
drz = m.(Z2 — 2.5)
Banh rang tru rang nghiéng
df=d-25m,
dr = d1—2,5.mn
dr, = d2—2,5.my
2.5 Khoang céach truc
Banh ring tru ring thing

_ d1+ dz _ m(Z]_+ Zz) % y \ =
=== 5 ( an khép ngoai)

a= dl; de - m'(zlz_ Z2) (3n khop trong)

Banh rang tru rang nghiéng
=4t ds - Pnlt%) (5 khop ngodi)

2 2.cosf

W

16



=dimde - M 2 (45 khop trong)

2 2.cosp

aw

3. Luc tac dung 1én b truyén banh ring
3.1 Luc tac dung 1én b truyén banh riing tru ring thang:
- Khi xét lyc tc dung 18n bo truyén banh ring, ta chi xét luc tdc dung 1én banh ring

dan, trén banh rang bi dan luc tac dung nguoc chiéu va cing do 16n véi luc trén banh
dan.
a. Luc phap tuyén Fn: nam trén mat phang phap tring véi mit ngang va phan tich
thanh 2 thanh phan Ia luc vong Ft va luc hudng tam F;

e, F;
- Gia tri: Fp=—
Cosa

Véi a goi 13 goc an khép, banh ring tiéu chuin thong thuong a=20°

b. Lwcvong Ft:
- Piém dit tai vi tri dn khép
- Chiéu nguoc chiéu chuyén dong cia banh rang
-bo I6n:Fu=Fp= 22 _2h
dq d, m.Z,
c. Lwe hwong tam Fi:

- Piém dat tai vi tri an khép
- Chiéu huéng vio tim banh ring
- Gia tri: Fr1 = Fr2 = Fty.tga
3.2 Luc tac dung 1én b truyén dong banh ring tru ring nghiéng:
a. Luc phap tuyén Fn: nam trong mat phang phap tuyén va phan tich thanh 3 thanh
phan Ft, Fr, Fa.

Ft
cosa.cos B

- Giatri: Fn=

b. Lwc vong Ft
- Biém dat tai vi tri an khop
- Chiéu nguoc chiéu chuyén dong cia banh ring

aAX, 2T: 2T: 2T;.cos
- Do 16n; Fu= Ft2:—1:—2:1—ﬁ
) d1 d2 mn.Z1

c. Lwc hwong tam F:
17



- Diém dat tai vj tri an khop
- Chiéu hudng vao tim banh ring

Fpq.tga

-Giatri: i Fri=Fnr =
cosf

d. Lwe hwong tam Fa
- Diém dit tai vj tri dn khép
- Chiéu hudng vao mat rang lam viéc
- Glé. tri:Fal = Fa2 = Ftltgﬁ
3.3 Luc tac dung 1én b truyén dong banh ring con ring thing:
a. Lwcvong F:
Fu tac dung Ién truc dan I, luc Fy, tac dung Ién truc II.
- Diém dit: vi tri an khép
- Phuong cua Fu va Fe triing vaéi duong tiép tuyén chung cia hai vong lan. Chiéu cua
Fu nguoc vai chiéu quay ni, chiéu cua Fr ciing véi chiéu quay n..
2T, ﬂ

- Giatri Fu=Fp==—=
’ depr dep2

b. Lwe hwéong tam Fy:
- biém dat: vi tri an khép
- Phuong chiéu: Fr tac dyng Ién truc 1, vudng goc vai truc T va hudéng vé phia tryc 1.
- Lyc hudng tam Frz vudng géc vai truc 1T va huéng vé phia truc 11
- Gid tri: Fr1 = Ftl.tgo.cosd1. Fr2 = Ft2.tgo.cosd2.
c. Lwcdoc truc Fa:
- Diém dit: vj tri an khép
- Phuong chiéu: Fa tac dung Ién truc 1, song song véi truc 1. Luc doc truc Faz2 song song

véi truc I1. Chiéu cta luc Far hudng vé ddy 16n cua banh dan, chiéu caa Faz lubn ludn
hudng

vé phia day 16n cta banh bi dan.

- Gia tri: Far = Fu.tga.sin @1 = Fr2 Faz = Feo.tgo.sin @2 = Fr.
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Bai tap wng dung
Bai 1. Cho hé thdng truyén dong nhu hinh bén dudi, cho biét sé vong quay dong co 1a
ndc =1480 vong/phut. Sb ring cac banh rang: Z1=25, Z2=60, Z3=20, Z4=65, Z5=25,
Z6=50, ti so truyén ctia bo truyén xich ux=2,5. X4c dinh:

a. Nguyén ly 1am viéc caa bo truyén va xac dinh chiéu quay cua thung tron.

b. Ti s6 truyén chung ciia hé thdng va sb vong quay thung tron

c. Phuong va chiéu cac lyuc tc dung 1én cc banh ring.

© o & | THUNG
[l Truc Il % - TRON
A B /5

Truc lll = X X X —

/4

/4 Truc IV é

6

Bai lam

a) — Nguyén ly 1am viéc ctia bo truyén
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Tir dong co ¢6 sb vong quay 1480 vg/ph truyen qua kh6p ndi dén banh ring con
trén tryc I Ttr tryc I truyen sang truc II bang cdp banh rang con Z1, Z» ; tir truc I
sang truc I1I truyén bang 2 cip banh rang try rang nghiéng Zs, Zs ; tir tryc III sang
tryc IV bang cap banh rang try rang thang Zs, Ze ; tir truc IV dén truc c6 thing tron
bang bo truyén xich.

- Chiéu quay thuing tron hinh cau ¢
b)
- Goi ntt 12 86 vong quay ciia thung tron
- Goi uz 1a ti s6 truyén tir truc I — truc 1l

Z;_ 60
= ~= =24
U12 yA 25 !

-Goi uxs la 1 sé truyén tre truc |l — truc 11

Ups= @_ ©-395

Z3

-Goi Uz la ti s6 truyén trr truc Nl — truc IV

_ Zg_ 50
u —=—=2
= Zs 25

-Goi Ux 14 ti s6 truyén ciia bé truyén xich tir truc IV — truc ¢ gan thing trén
Ux = 2,5
-Goi U la ti s6 truyén cia hé thong

U= U12.U23.U34.Ux = 2,4.3,25.2.2,5 =39

Ma: u ==
tt
— N = %:ﬂ—379vg/ph
C)
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Bai 2.
Cho bo truyén banh ring try ring nghiéng tiéu

chuan an khép ngoai nhu hinh bén dudi truyén mo

men xodn T1=80000Nmm, cé khoang céch truc coce NN
aw=340mm, mo dun phap tuyén mn= 5mm, o o
Z2=3,5. Z,; goc dn khép o = 20°, cac banh ring /1

khong dich chinh. Xéc dinh: 4444© NN

a. SO ring cua banh rang Z,, Z» va goc nghiéng rang 3? @

b. Luc tac dung (phan tich va tinh gia tri luc) 1én
cap banh rang trén da cho.
Bai lam
a) Khoang céch truc

(Z+Z
aw= T2t 2) _, coop =

mn.(ZZ+Zl) _ 5(3,521"'21) _ 9.7,
2.cosf B B (1)

2.ay 2.340 272
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Piéu kién goc nghiéng rang : 20°> B > §°
— €0s8° > cosf >c0s20°
Thay (1) vao cos S taco :
9.7,

cos8%> E > c0s20°

272.:0580 >7, 272.c;)szo°
— 29,9 >7; > 28,4
Chon Z; =29 rang
Ma Z,=35.7Z, =3,529=101,5 rang

Chon Z>=101 rang

v

Goc nghiéng rang

Mp(Z2+2Z1) _ 5.(101+29) _
2.4y, 2.340

cosp = 0.96 > p =16,26°

b)
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-Bo 16n:

Luc vong:
2T;. 2.80000.c0516,26°
Fu= Fp = 202%%F - 01626 ~ 1059,3 N
Mp.Zq 5.29
Luc hudng tam:
Fyq.t 1059,3.tg20
Fri=Fr, =292 = “— = 4016 N

cosp €0516,26
Luc doc truc:
Fa1 = Fa2 = Fu.tgf = 1059,3 . 1916,26 = 308,9 N
CHUONG 4. BQO TRUYEN PONG TRUC VIT - BANH VIT

1.  Thoéng sé hinh hoc caa b truyén truc vit banh vit Acsimet

modun: m (mm)
m=t/n (mm)
t: budc ren truc Vit = budce ren banh vit
Gid tri tiéu chuan: wu tién diy 1
Day1:1,0;1,25;16;2;25;3,15;4;5;6,3;8;10;125;16;20
Day?2:15;3;35;6;7;9;12;14
Géc profil ren truc vit: o = 20°
Hé s duong kinh truc vit g: chon theo tiéu chuan tiy theo modun
Déy 1:8;10;12,5;16;20; 25
Day 2:7,1;75;9;11,2;12;14;18 ;224
Budc cia dong xoin 6c: S =Z; x t

S6 mbi rang cua tryc vit: Z; = 1+ 4 . Truyén cdng suit 16n khong nén 1iy Z; = 1 vihiéu suat
thap va bd truyén bi néng nhic¢u

S6 rang banh vit Z, (Z2 > 25): Z, khong nén it qua dé tranh bj cit chén rang, thongthuong
chon Z; =50 + 60 rang
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buong kinh mat tru 1an cu truc vit d1 (mm)
di =da =mxgq (truong hgp khong dich chinh)
Puong kinh vong lan banh vit d2 (mm): trung vai duong kinh vong chia dcod

=de=mx2Z;

Géc nang cua rang truc vit A (do): A =5° + 20°
Tgh =

s _ s _ tZ, _mzZ, _ 27,

md; mde T.dcq dce q

buong kinh mat tru dinh rang del va mat ru day rang truc vit di1l:
der=dc1 +2m

di1 = dcl —2,4m
buaong kinh vong dinh rang de2 va vong day rang banh vit di2:

de2 = de2 + 2M
dip = de — 2,4m
Khoang cach cua bo truyén khdng dich chinh

a=ddtde? =0,5xm(Z; + Q)
Chiéu dai phan cit ren trén truc vit by > (C1 +C2 X Z1)m

NéuZ;=1:2thiCi=11vaC,=0,06

Néu Z, =4 thi C; =12,5va C,=0,09

DPuong kinh 16n nhat caa banh vit

6m
deM2 < de2 + 712

Chiéu rong banh vit b2
khi Z1 =1 or 2 thi b, <0,75de; ; Z1 =4 thi b, < 0,67dc;
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Goc nghiéng rang cta banh vitp =y
Goc 6m truc vit boi banh vit 6

sind = b2

~del-0,5m
thong thuong 28 = 100°
2. Pong hoc truyén dong truc vit banh vit:
Ti sb truyén

_nhq _ 7T.d2

np S

DoS =m. ds. teh

d
ny Mditgn  ditga

T[.dz

n
u=—=

Van téc vong cua tryc vit

m.dinq
Vi 60000 (m/S)

Van tc vong caa banh vit

_ T[.dz.nz
Vo= 60000 (m/s)

d; = m x g : duong kinh vong lan truc vit d, =
m x Z, : duong kinh vong lan banh vitn;: sd
vong quay cua truc vit (v/p)

ny: s& vong quay cua banh vit (v/p)m:

modun mat day cua rang

q: hé sb duong kinh (lay theo tiéu chuan) khi tinh bd so bd q= 0,26Z,van
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tde truot
Vir = V1/ cosA
3. Luwc tac dung Ién bd truyén truc vit banh vit
a/Lwe vong Fy : Fy tac dung truc dan I, Fy, tac dung truc Diém
dat tai vi tri an khop

Phuong chiéu: phuong Fy tiép tuyén vong lan truc vit, phuong Fy, tiép tuyén vong 1an banh
vit. Chi€u Fy nguoc chiéu vai chi€u truc vit, Fp cung chiéu banh vit ( ngugcchiéu Fa)

D6 I6n; Fy =22
dq

=20

Ft2 d,
Fu=Fextg(y + @)

Trong d6 ¢ 1a goc ma sét trén bé mit tiép X(c ciia ring truc Vit va ring banh vit, y gocnang ring
truc Vit

b/ lwe hwéng tam F
Piém dat tai vi tri an khép

phuong chiéu: Fy; tac dung 1én truc I, vuéng goc véi truc I va huéng vé phia truc 1.F;, tac
dung Ién truc I va hudng vé phia truc I (hudng tdm banh vit)

bo lon:
Frn = Fro = Fp x tgo/cosh
C/Luec doc truc Fa
Diém dit tai vi tri dn khop
phwong chiéu: F. tac dung 1én truc I, song song véi truc 1. Fs song song truc II. Chiéu Fa

,Fa2 phu thudc vao chi€u quay va chiéu nghiéng ctia duong rang. F,; hudngvao mat rang lam
vi€c cua truc vit, Fa nguoc chiéu Fy

bo lon:
Fal =Ft2 =22
2
Fa2 = Ft1 =22
1

CHUONG 5. TRUC
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1. Khai niém
Truc la chi tiét may dung dé d céc chi tiét may quay nhu banh dai, banh rang, dia xich,.. dé
truyén momen xoan hoac lam ca hai nhiém vu trén.

2.CAiu tao
Ngdng truc: 12 vi tri 13p bac dan hay 6 lin, dudng kinh xac dinh theo tiéu chuan bac dan.
Poan lap ghép: xé4c dinh dudng kinh theo tiéu chuan
Poan truc: khong lap chi tiét nao
Ld tam
Vai truc: dinh vi chi tiét, tya, cé dinh khong cho di chuyén.
Poan lap ghép: lap banh rang, bo truyén dai, bo truyén xich, khop ndi
Tiéu chuan dwong kinh tai dean lip ghép: D=10;10,5;11;12;13;14;15;16; 17;
18;19;20,;21;22;24;25;,26,;28;30,32;34;35,38;40,42,;45;48,50;52;55;
58 ;60;62;65;68;70;72,; 759; 78;80;...;100;205;110;...;200; 210 ; 220...
- Trinh tw tinh toan va kiem nghiém truc
Budc 1: Lap so do tinh toan theo ban vé tryc
Buwdc 2: Xac dinh cac luc tac dung Ién truc
Buéc 3: Xac dinh phan lyc tai cac goi d& va dung biéu ¢6 momen uén trong hai mat phang
vudng géc nhau
Budéc 4: Dyng biéu dd6 momen xoan

Budéc 5: Chon tiét dién ngang nguy hiém tuong ng hinh dang truc va theo biéu ¢6 momen.
Xéc dinh dudng kinh tai tiét dién nguy hiém

Bwéc 6: Xé4c dinh hé sé an toan S va kiém nghiém S > [S]

Bwéc 7: Néu trong qua trinh 1am viéc truc chiu tac dung qua tai dot ngot tai tiét dién chiu tai
I6n nhat ta kiém nghiém d6 bén tinh theo cong thuec.

Bai tap wng dung
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Bai 4.

Cho tryc trung gian chiu lyc tac dung nhu hinh, ta thay truc bﬁng dam strc bén tinh
dinh bén dudi v6i phan lyc tai hai gbi gia dinh nhu hinh. Cho gia tri cac lyc nhu sau:
Fr1=1000N, Ft1=3000N, Fr2=1500N, Ft2=4500 N, Ma2=100000N.mm, moment xoan
T=250000Nmm duoc truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh can bang va tinh phan lyc tai géi A, B.

b. V& biéu 6 moment xoin uén va tinh gia tri moment MX va MY tai C, D.

¢. Tinh moment twong duong va duong kinh truc tai D khi [6]=100Mpa.

. 150 250 150
< <« rl-\ ==
FI’1 Fl‘2
he R
—_— F —

”7, t2
- L A 5F,
R t1

Fr2
- M 2
\LA c p "\ 5

Bai lam

a) Phuong trinh can bang moment quanh diém A theo phuong thang dtng:

>Max= AC.Fr1+ AD. Fr2 + Ma2 - AB. Rey =0

=150.1000 + 400.1500 + 100000 - 550. Rey=0

— Rpy= 1545 N
Phuong trinh can bang lyc theo phuong y, chon chiéu duong hudng 1én, ta co:
YFy=-Ray+Fnu+F2- Rey=0

= - Ray+ 1000 + 1500 — 1545 =0
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— Ray= 955 N
Phuong trinh can bang moment quanh diém A theo phuong ngang:
>May= AC.Fu1- AD. Fp - AB. Rex =0
=150.3000 - 400.4500 — 550. Rex =0

— Rex= 2454 N
Phuong trinh can bang lyc theo phuong X, chon chiéu duong huéng Ién, ta co:
YFx=-Rax+Fu-Fi-Rex=0

= -Rax+ 3000 - 4500 — 2454 =0
— Rax=-3954 N

- Phan luc tai A: Ray= 955 N, Rax=-3954 N
- Phan lyc tai B: Rey= 1545 N, Rex= 2454 N

L) RESR SRRREL
—N R 4
§
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C) Moment tuong duong tai D: Mp
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Mp= \/(MDx + Mg,)? + Mpy® +0,75.T2

= \/(231750 + 100000)2 + 3681002 + 0,75 .2500002 =540768 Nmm

do= \/ Mp :\/540768 2325 mm

0,1.[c] 0,1.100

Do tai D ¢6 lap then nén
dp>232,5+0,05.232,5=244,1 mm
Chon dp theo tiéu chuan: dp = 250 mm
CHUONG 6. O LAN
1 Céu tao: vong ngoai, vong trong, vong céach, con lin

2. Phan loai 6 Lin
O bi @& 1 day:

- Dung cha yéu 1a chiu luc huéng tdm. C6 thé chiu dugc mot phan nho luc doc

truc bang 70% kha niang lyc hudng tm khong ding dén. - C6 kha nang lam viéc binh
0 0

thudng khi 6 nghiéng 15 -20

- Thuong dung trong trudng hop truc ngan cing - Thuong dung dé d& céc truc
ctia hop giam téc.

O bi @& chan:

- Chiu duoc ca luc hudng tam Fr va luc doc truc Fa mot chiéu

- Kha ning chiu luc doc truc cua 6 phu thuoc vao goc tiép xdc o gitra bi voi
vong ngoai. C6 3 loai 6: o =12° , 26° , 36° . Goc o cang ting s& lam ting kha ning chiuluc
doc truc cua 6
Mubn ting kha nang tai nguoi ta ¢6 thé lip 2 6 trén cing 1 gbi nhung ciing chiéu. Trudng
hop can chan luc doc truc F, theo 2 chi€u thi phai lap 2 6 trén cung 1 goi nhung nguoc
chiéu nhau

O bi d& long ciu 2 day:
- Mt trong caa vong ngoai 1a mot phan cua mat cau co tim nam trén duong tam
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truc cua 6 va dudng thang chia déi chiéu rong 6.
- Chu yéu Chi}l luc hudng tam F, va co thé chiu thém luc doc truc béng 20% luchudng tam
kh(‘)ng dung dén ’ ‘ ‘ ’
Loai évna‘ly pl}l‘l hop vai truc bi uon nhiéu va truc kho dat dugc do dong tdm khi lap
ghép. 0 c6 thé lam viéc dugc binh thuong khi truc bi nghiéng tir 20 -3°
O diia tru ngin do 1 day:
GoOm 2 loai: Loai vong Nngoai thao roi, loai vong trong thao roi

- Hai 6 nay chi chiu duoc luc hudng tam, kha nang chiu lyc huéng tim gap 1.6 1and bi do 1
day cung kich thudc.
Loai chiu dugc mdt it luc doc truc 1 chiéu, loai chiu duge mot it luc doc truc 2chiéu .
- O ¢6 kha nang chiu tai 16n, chiu va dap tot nhung khdng dung duoc véi truc biudn nhiéu.
O ¢6 yéu cau cao vé lap ghép dong tam.

3. Lwa chon 6 lin theo kha niing tai
3.1 Tudi tho 6 lin
Tudi tho theo dd bén moi:
L= (C/Q)™ (L: tri¢u vong quay) (8.1)
Trong do:
- m=my/3; m = 3: d6i v6i 6 bi, m = 10/3 ddi véi 6 diia
- Q: tai trong quy udc tac dung 1én 6
3.2 Lwa chon 6 lin theo kha ning tii dong

- kha ning tai dong:
Ci = Q.LY™(N) (8.3)

Khi do6 ta chon C nho hon C, véi C tra trong 6 1an
Q: tai trong quy udc dugc xac dinh nhu sau:
+ Pbi v6i 6 5 va do chan, thi Q 1a tai trong huéng tm khong doi Q,
Q=0Qr=X.\V.F + Y.Fy).ko.ki (N) (8.4)
+Dbi voi 6 chan va 6 chin dd thi Q = Q.
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Q = Qa= (X.F; + Y.Fy).ko.ki (N) (8.5)
Trong do:

Fa Frla téng lyc hudng tam va luc doc truc tac dung Ién o

Ko: hé s xét dén anh hudng dic tinh tai trong dén tudi tho 6, chon theo bang 8.2
Ky hé s6 xét dén anh huong cuia nhiét d6 dén tudi tho, bang 8.1

X, Y: hé sb tai trong hudng tam va doc truc, bang 8.3 va bang 8.4

V: hé s6 xét dém vong nao quay, vong trong quay V = 1, vong ngoai quay V = 1,2.

32



TAI LIEU THAM KHAO

[1] Phan Minh Thanh — Hb Viét Binh — Gido trinh co s& ché tao may — Truong Pai Hoc Su
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