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LOI NOI PAU

Sau khi hoc bd mon nguyén Iy chi tiét may , em thay day la mot trong nhitng mén hoc
co s& gitip cho sinh vién chuyén nganh cong nghé 6 t6 ¢6 mot cach nhin tong quan
hon vé nén cong nghiép dang phat trién , mon hoc nay dong vai trd quan trong trong
doi séng thuc tién . Va viéc van dung nhiing kién thirc vao thuc tién s& giup cho em
cam thay kién thirc chi tiét may hitu ich va himg tha hon trong viéc hoc . Chi tiét may
1a su két hop chat ché giira Iy thuyét va thuc nghiém |, tir d6 sinh vién c6 cohdi tong
két lai nhitng 1y thuyét va lam quen vé6i congviéc nay . Em xin chan thanh cam on ¢6

Lu Thi Yén Vii da gitp d& em rat nhiéu trong thoi gian qua .
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PHANI:LY THUYET COSO
CHUONG 1 : BO TRUYEN PONG DAI
1.1: Khai Niém Chuong

1.1.1 Khai Niém B Truyén Pong Pai

-Truyén dong dai la truyén dong gian tiép , truyén chuyén dong va co nang (tai trong)
nho ma sat gitra dai voi cac banh dai gitra 2 truc xa nhau .

-Bo truyén gom banh dan va banh bi dan , va b phan cang dai . Nho c¢6 ma sat giira
dai va banh dai ,banh dan quay sé& truyén chuyén dong va co nang sang banh bi dan.

1.1.2 Phan Loai B4 Truyén Pong Pai

- Phan loai theo mat cat day dai : dai det , dai thang , dai tron , dang ring .

- Phan loai theo vi tri truc : truyén dong hai truc song song quay cung chiéu , truyén
dong hai truc chéo nhau song song quay nguoc chiéu .

- Phan loai theo nguyén Iy lam viéc :theo nguyén ly ma sat, an khap .

1.1.3 Uu Va Nhuoe Piém Cua Bo Truyén Pong Pai
* Un Piém

- Truyén chuyén dong cho cac truc kha xa nhau >15m
- lam viéc ém , khong bi on

- C6 kha nang ngan ngura qua tai

- két cdu don gian , gia thanh ré

*Nhwoc Piém

- Kich thuéc kha Ion

- Ty s6 truyén khong 6n dinh

- Luc tac dong Ién truc I6n

- Tubi tho thap khi lam viéc véi van téc cao.
- Khi dung banh cing dai lam ting s6 chu ky bi udn cua dai, s& lam giam tudi tho cua
dai.



1.1.4 : Phwong Phap Ciang Dai
- Khi lam viéc lau dai s& dan danra , stc cang giam xudng . Vi vay ta can phai diéu
chinh stc cang cua dai

1.2 : Vat li¢u lam dai
- Vit liéu lam dai thoa méan : 36 bén moi, 1au mon , hé sb ma sat I6n |, tinh dan hoi
cao.

a. Paidet : lam bﬁng cac loai dai sau : dai da, daivai caosu, dai soi bong, dai soi
len , dai lam bang vat lisu tong hop .

b. Pai hinh thang : ciu tao bing vai cao su gdm cac soi bong dugc bén chiu kéo |, I6p
cao su lién két va chiu nén , ting ma st.

1.2.1: Két cAubd truyén dong dai det

- Pai det, hay con dugc goi la dai phang , tiét dién dai hinh chix nhat hep ,banh dai
hinh tru tron , duong sinh thang hodc hinh tang tréng , bé mat lam viéc la mit rong
cua dai .

1.2.2 : Két cau dai thang

- b: bé rong I6n nhat cua dai ; bo: bé rong ctia dai tai mat trung hoa ; yo:khoang cach
tir mat phang trung hoa dén mit trén cua dai ; h : chidu cao cua day dai; y = 40°: goc &
dinh; L : chiéu dai dai , duoc tinh la chiéu dai l6p trung hoa .

- Pai thang duoc ché tao thanh vong kin , ¢6 chiéu dai L va tiét dien dai A duoc tiéu
chuan hoa .

- Dai thang co tiét dién hinh thang , banh dai c6 ranh hinh thang , thudng dung nhiéu
day dai trong bo truyén .

1.3 : Thong s6 hinh hoc cia b truyén dong dai

- a: khoang c ach gitra 2 truc (mm)

- B : gbc gitra 2 day dai

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

- o : goc 6m dai trén banh dan (d0)

- L : chiéu dai thyc té (mm)

1.3.1 Chiéu dai day dai
a. Chiéu dai tinh toan ciia day dai L (mm)
8



ﬂ’-{dz‘Fd] (dz —dy)*

Lep = 2.0+ 5 Y

b. Chiéu dai cén thiét L (mm)

L=Itt + (100-400 ) (mm)

- P6i voi dai det : L = It + (100-400) (mm)

- Péi véi dai thang L : chon tiéu chuan L > It

1.3.2 : Khoang cach truc chinh xac
k VkZ-8A2

-a=———— (mm)

V6i K = L -”dZ—W(mm)

(dz —d,)

A= 5

(mm})

1.3.3: Goc 0m dai

dy —d
a, = 180° — 57 x% (dd)

ds — d
2 L (rad)l

fy = 1 +

+Pdi véi dai det: al > 150°
+ Do voi dai hinh thang: al > 120° (do c6 tic dung chém ciia dai voi rinh banh dai).
1.4 : VAn toc va ti s6 truyén

1.4.1 van téc cia bd truyén dong dai

m.dy. 1y
U'l =

50.1000

W dy. N (m/s)
Y2 = 50.1000

1.4.2 Tiso truyén caa b truyén dong dai

n, d;
u=s—=—
n, d,

- d1, d2 : Pudng kinh banh dan ,va banh bi dan (mm)
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-n1, nz : SO vong quay cua banh dan, va banh bi dan (vong/phit)
1.5 Lye tac dong 1én truc bd truyén dong dai

1.5.1 Luc vong F,

_ _2.T;_1000.P
Ft_Fl-FZ - -

d1 v

F, : luc vong c6 ich (N)

T, : moment xoan trén truc

P : cong suat (KW)

V 1 van téc cua banh dai (m/s )

1.5.2 Lyc trén cac nhanh dai
-lyc trén nhanh cang: F, = Fo+0.5.F,

- lyc trén lanh chung : F, = F0-0.5. F;
Trongd 6 Fo : lyc cang ban dau

1.5.3 Lure tac dung Ién 6 truc Fr

:2.Fo . sin(al/2) (N)
al : tinh bang do

CHUONG 2 : TRUYEN PONG XiCH
2.1 Khai niém chung

2.1.1 Nguyénly hoat dong
- Lam viéc theo nguyén Iy an khép . Tai trong duoc truyén di nho vao an khép cua
Cc4C mat xich Vi cac rang dia xich.

- Truyén chuyén dong va moment xoan giita 2 truc kha xa nhau .
* CAu tao

-CAu tao chinh cua bo truyén xich ¢6 3 bd phan chinh : dia ddn mot, diaxich bidan 2
va day xich.

- Ngoai ra bo truyén con cé thém bo phan cang xich , bo phan boitron va che chan
*Phan loai b truyén dong xich
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-Tuy theo cau tao , xich duoc chia thanh cac loai : xich con lan , xichéng , xich ring .

2.1.2 Uu, nhuge diém va pham vi sir dung cia b truyén dong xich
*Uu diém

- Khong ¢ hién tuong truot

- Lyc tac dung lén truc va 6 bé do khong can cang xich

- Co thé truyén cong suat va chuyén dong cho nhiéu truc dong thoi .
- Kich thudc b truyén nho gon (so véi bo truyén dai cé cung cong suat va vong
quay)

*Nhugc diém

- Co nhiéu tiéng 6n khi lam viéc

-Tis6 truyén tac thoi khong on dinh

-Van téc tac thoi ctia xichva banh bi dan thay doi

-Phai boi tron thuong xuyén

-Phai c6 bo phan diéu chinh xich

-Ché tao, lap rap , bao dudng phuc tap

*Pham vi sw dung

-Truyén chuyén dong va cong suat gitra cac truc kha xa (<8m)

-Thudng ding cho van téc thap va trung binh(v < 15m/s va s6 vong quay n < 500
vong /phtt )

-Thuong lp bo truyén xich & dau ra caia hop giam toc
-Tisé truyénu<8

-Cong suat truyén dan P < 100kW

-Hiéu suat cua bo truyén : 0.95-0.97

> Trong thuc té xich dng con lan dugc sir dung rong rai nhat .
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2.2 Théong s6 hinh hoc ciia b truyén xich

2.2.1 Buéce xich P,

-Budc xich P., mm duoc tiéu chuan hoa

-Buéc xich P., cé gia tri tir 12,7+ 50,8 mm , 6 thé chon theo bang bang 4.3
2.2.2 Pwong Kinh Vong Chia Dia Xich.

do_ Pc p:rE (mm)

—. 180
sin 7

2.2.3 S6 Ring Pia Xich.
- Sb rang dia dan Z,, Z,bi dan tra theo bang 4.2.

-Theo trong tinh toan thiét ké chon Z,=29-2u

2.2.4S6 mat xich X
-Chon so bg khoang cach truc theo cong thirc a= (30+ 50). P.

-Cong thuc tinh sé mét xich

2a Z27%1y2 R
X— - (ZZ+ZI)+( o )? 7
- S6 mat xich X, chon chan dé nbi xich dé dang
2.2.5 Khoang cach truc chinh xac

|
Z, + I, | Z, + 2,02 7o — I\ "
a= 0,250 (x- 252 ¢ [(x-252) -0 (22E) | um

2.3 Pong Hoc Ciia Bo Truyén Pong Xich.

2.3.1Vantbc
m.d;. ny
Vi =

60000
l'-"-: Zy.ny
ﬁﬂﬂﬂﬂ

o 1. [Iz. 1

V2 = 60000
~ Pc-Zy.my
60000

(m/s)

(m/s)
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n : S6 vong quay cua diaxich, (vong/ phit)
Z : s rang cua diaxich
P. : Budc xich (mm)

2.3.2 Luc vong

1000 x P
Fo=—rn—N)

2.3.3 Lue tac dung 1én 0 va truc F,

F: = Ku.F:

K,,: hé sb trong luong xich
K,,=1.15 bo truyén xichnam ngang hozc khi goc nghiéng <40°
K,,=1 bo truyén thang dung hoic nghiéng 1 goc >40° , khi bo truyén nam ngang lay
K,,=1,15.
CHUONG 3 BO TRUYEN BANH RANG

3.1 Khai niém chung

3.1.1 dinh nghia
- Truyén dong banh ring 14 truyén dong an khép tryc tiép, trong d6 chuyén dong va
tai trong duoc truyén nho su an khop cua céc ring trén banh riang hoac thanh rang

- Truyén chuyén dong va moment xoan giita 2 truc gan nhau
- lam viéc theo nguyén Iy an khop

3.1.2 Phanloai
- Theo vi tri twong ddi gitta cac truc

- Theo tinh chat di dong ctia duong tim giita céc tryc
- Theo phuong cua rang so vdi duong sinh

- Theo dang an khéop

- Theo dang profin rang

- Theo dang thay d6i chuyén dong
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- Theo két cau

3.1.3 Uu nhuoc diém va pham vi sir dung
* U diém :

- Kich thudc nhé , kha nang tai lon
- Tisé truyén khong doi

- Higu suat cao 0.97 — 0.99%

- Ti sb truyén nhiéu cap

-Tbc do cao , tudi tho cao , d6 tin cay cao
* Nhuoe diém :

- Ché tao phuc tap

- Phat ra tiéng 6n khi van toc I6n

- chéng chiu va dap kém

- P01 hé1 do chinh xac cao

* Phamvi s dung :

-Bo truyén banh ring duoc sir dung nhiéu nhét so vai cac bo truyén co khi khac vi bo
truyen banh rang c6 thé :

+ Truyén cong suat rat nho ( 0.1kW)

+ Truyén cong suat kha Ion (300kW)
+ Truyén cong suat rat I6n ( 100.000kW)

+ Van toc dat dugc 140 m/s
+ Ti s truyén co thé tir 1 d¢én 10 .
3.2 Thong s6 hinh hoc banh ring tru ring thang

3.2.1 M6 dun rang ( mm )
m : Béanh ring tru ring thang

m,, : Banh rang try rang nghiéng mé dun phap tuyén
m, : rang con
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* md dun ring dwoc xac dinh theo tiéu chuan

Day1:1;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
* Banh ring tru ring thang :

- Buong kinh vong chia (mm ), ky hiéu d, congthac d = m.Z

- Chiéu cao dinh rang , ky hiéu h, , cong thac h, =m

- Chiéu cao chan rang , ky hiéu hy , by = 1,25.m

- Chiéu cao rang , ky hiéu h, congthic h=h, + h; =2,25. m

- Buong kinh vong dinh, ky hiéu d, , cong thuc d,= m.(Z+2)

-Duong kinh vong chan, , ky hi¢u d; , cong thuc dy = m.(Z-2,5)

- Khoang cach tam cua hai banh rang an khop ( khoang cachtruc ) , ky hiéu a, cong
o _d2id1_m-tzzi—zlj
thac : 2 2

* Banh rang tru rang nghiéng :

my.Z

n
cosB

- Buong kinh vong chia , ky hiéu d , cong thirc d=
- Chiéu cao dinh rang , ky hiéu h, , cong thic h, = m,

- Chiéu cao chan rang , ky hiéu h; , cong thic h, = 1,25. m,,

- Chiéu cao rang , ky hiéu h,h=h, + h;=2,25 . m,

- Buong kinh vong dinh, ky hi¢u d,, , cong thuc d, = m,, .(Z+2)
- Buong kinh vong chan , ky hi¢u d , cong thic dy = m,,.(Z-2,5)

- Khoang cach tam cua hai banh rang an khop |, ky hiéu a,, , cong thic

0 - m(Z,+Z,) m,(Z +2,)

2 Zcosfd
Goéc nghiéng rang : 3
Bénh rang tiéu chuan : 8° < B < 20°
15



3.3: Lwec tic dung 1én bd truyén dong banh ring

3.3.1 luc tac dung 1én banh ring tru ring thing

- Quy tac khi xét lyc tac dung lén bo truyén banh tru riang thang , ta chi xét hrc tac
dung 1én banh riang din , trén banh rang bi dan lyc tic dung nguoc chiéu va cung do
I6n véi tec trén banh dan .

- Luc tac dung 1én bd truyén banh ring tru ring thang dugc phan tich thanh 2 phan la
luc vong F; , va luc huong tam E.

* LucC vong :
- Diém dat tai vi tri an khép

- Phuong chiéu : tai vi tri an khép , chiéu cua luc vong ngugc chidu chuyén dong cua
banh ring dan

-Do lon -

- V6i T, : moment x0an trén banh rang dan (N.mm)

- Trong &6 m : modun rang (mm), Z, : S6 rang banh dan ( ring )
* Lwe hudng tim :

- Diém dit tai vi tri an khop

- Phuong chiéu: tai vi tri an khop , chiéu cta luc huéng tim hudng vao tam cta banh
rang dan

'D@IénFrlz rzthl.tg(l
Trong dé a: goc an khdp , banh rang tiéu chuan o = 20°

3.3.2. Luc tac dung lén banh rang tru rang nghiéng
- P6i véi banh rang tru rang nghiéng hyc tac dung gom 3 luc : luc vong F, , hrc huéng
tam F. , luc vong truc F, .

*Luc vong F, :

- Piém dat tai vi tri an khép

16



- Chiéu nguoc chiéu chuyén dong ciia banh rang dan
-DBolon :

27, 2T, 21, .cosfi
' Td, d, m, Z,

*Lwe huwéong tam F,. :

- Diém dat tai vi tri an khép

- Chiéu huéng vao tam banh rang dan
-Giatri:

Flga

Fy=F,=""="
) cos/ff

*Lwc doc truc F, :

- Diém dat tai vi tri an khép

- Chiéu huéng vao mit rang lam viéc
-Giatri: Fyq = Fyp = Fiq.10B

- Mach ring lam viéc 1a mit riang gan vj tri an khép hon

CHUONG 4 : BQO TRUYEN PONG TRUC VIT
4.1 Khai niém chung

4.1.1 Nguyén Iy 1am viéc ciia bd truyén dong truc vit
- Bo truyén truc vit banh vit lam viéc theo kiéu an khop truyén dong vudng goc nhau
ti s6 truyén Ion

4.1.2 Uu, nhuge diém va pham vi sir dung
*UuPiém :

- Tisb truyén lon , co thé lén dén 1000

- Lam viéc ém , khong 6n
17



- Co kha nang ty ham

*Nhuoc Piém :

- Hiéu suat thap do ma sat

- Can vat liéu giam ma sat dt tién
*Pham vi sir dung :

- Co cAu truc vit co hiéu suat thip nén thuong chi dung dé truyén cong suat
nho va trung binh

- Co CAu tryc Vit duoc ding trong 6 t6 , may cat kim loai , ...

4.1.3 Thong s6 hinh hoc ciia b truyén truc vit
- médun m

m = t/m (mm)
t : budc ren truc vit = budc ren banh vit
Gia tri m duoc tiéu chuan héa theo hai day theo thir 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 2:15;3; 3,5;6;7;9;12; 14
- Goc profin ren truc vit: o= 20° (do trong tiét dién doc truc cua truc vit)
- Hé s6 duong kinh truc vit q : chon theo ti€u chuan tuy theo modun m .
- Gia tri q duoc tiéu chuén héa theo hai day theo thtr ty vu tién sau :
Day 1: 8;10;12,5;16;20;25
Day2:7,1;7,5;9;11,2;12;14;18; 22,4
- Budc cua duong x0an 6¢S =27, .t

- S6 mdi ren cuatruc vit: Z; =Y . Truyén cong suét Ién khong nén ldy Z, vi hiéu
suat rat thap va bo truyén bi néng nhicu.

- Sb rang banh vit Z, = ( Z,>25) : sérang Z, khong nén it qua dé tranh bi cat chan
rang, thong thuong chon trong khoang 72 = 50 + 60 (rang)
- Puodng kinh mit try 1dn cta tryc vit d1 (mm): (bang dudng kinh mat tru chia cua truc

vitdcl): d;= d.;= m.q (truong hop khong dich chinh)
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- Buong kinh vong lan banh vit d,(mm) trung v&i dudong kinh vong chia d.,:
d,=d.,,=m.Z,

- Gocnang cuaren truc vitA i tgr =2, /q

- Goc nghiéng rang cua banh vit = A

4.2 Pong hoc truyén dong truc vit — banh vit

4.2.1tisotruyén

- Khi tryc vit quay mot vong thi mdi diém trén vong lin cta banh vit di chuyén dugc mot
khoang S (budc cua dudng xoin 6¢), nghia 1a banh vit quay dugc S/m.d2 vong.
S

n, = .1
2 T[.dz 1

-Vind2=Z7Z2tvaS=~71.t nén:
n, 12,
T, 7y
4.2.2 van toc vong
- van tdc vong cua truc vit
md{n,
Vi = 1000.60 ™/°
- van téc vong cua banh Vit
nd,n,
v2 = 100060 ™/°

d1 = m.q: duong kinh vong lan truc vit
d2 = m.Z2: duong kinh vong lan truc vit
q: Hé s6 duong kinh truc (ly theo tiéu chuan)

4.2.3:van toc trugt
- van tdc truot : vtr = vl/cosh

- Déi voi bo truyén khong dich chinh

19



mn,

—_ Zz 2
Ve = 79100421 T4

4.3 Luc tac dung
- lyc tac dung 1n bo truyén tryc vit banh vit dugc phan tich thanh 3 thanh phan : lyc vong
F, , luc huong tam F,. , luc doc truc F,

* Lyc vong F, : F,, tac dung Ién tryc dan I, lyc F,, tic dung Ién truc II
- Diém dit vi tri dn khop
- Phuong chiéu : phuong ctia F,, tiép tuyén véi vong ln truc vit, phuong cta F,,

tiép tuyén véi vong lin ctia banh vit . Chiéu cua F,, nguoc vai chiéu quay cua truc
vit, chieu cua F;, cung vdi chiéu quay banh vit ( nguoc chieu F,)

- Gia tr1 cua Fyq va Fy,

F, =2T, 1 d,, F,,= 2T,/ d,

Quan h¢ gitra F;, va F,, duoc xac dinh F,;= Fp, . tg(A + @)
Trong do:

@ : 1a goc ma sat trén bé mat tiép xtc

A : gOoC Nang ren truc vit

T, , T, : moment xoan trén tryc dan va truc bi dan ( N.mm)
d, , d, : Buong kinh vong chia (mm)

*Lwc hwong tam F,.:

- Biém dat vi tri an khép

-Phuong chiéu : F,, tac dung Ién truc I, wudng géc véi truc 1 va huéng vé phia truc 1 .
Luc huéng tam F,., vudng goc Vai truc 11 va hudng vé phia truc 11 ( huéng tim banh
Vit)

= Gié trl FTl = F’I"Z = th . tga/COS)\/
* Luc doctruc F, :

- Dat tai vi tri an khop
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- phuong chiéu F,; : huéng vao mat ren lam viéc cua truc vit F,, , nguoc chiéu Fy,

- Gia tri cua luc doctruc :

Fai=Fux=2.T2/d:
Fa:=Fu=2.T1/d1

4.4 Cac dang héng
Trong qua trinh 1am viéc, b truyén tryuc vit-banh vit ¢6 thé xuat hién cac dang hong
Sau:

- Dinh xudc bé mat
- Mon rang banh vit va ren tryc vit
- Bién dang mat rang
- Gay ring banh vit
- Troc rd mit ring
- Nhiét @6 lam viéc qua cao
- Truc vit bi uén cong
PHAN II : BAI TAP AP DUNG
pé7
Bai 1:
Cho b truyén dai det c6 cong suat P1=10 kW; s6 vong quay banh din n1=980
vong/phut; ty s6 truyén u=3; duong kinh banh dan d1=180mm, lyc cing ban dau
F0=900N va khoang cach truc a=1600mm. Bo qua hi¢n tugng truot tron va lyc cang
phu Fv. Hay xac dinh:
a. Goc dom dai o1 va chidu dai can thiét cua day dai L2(0,75d)
b. Van tbc v1; luc vong Ft; luc tac dung 1én 6 tru Fr. (0,75d)
c. H¢ s0 ma sat f to1 thi€u d€ khong xdy ra hién tuong trugt 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 céch truc chinh xac
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Bai 2:

Bo truyén xich éng con lan c6 céc thong sé sau: khoang cach truc a=1000 mm, budc
xich pc=19,05 mm; cong suét truyén dong P=10 kW; sb ring diaxich dan Z1=23
ring; ti s6 truyén u=3; s vong quay banh dan n1=250 vong/phut. Xac dinh:

a. SO rang diaxich dan, duong kinh vong chia diaxich dan va bi dan, sé mit xich X
c6 xét dén didu kién ndi xichd& dang ? (1,25d)

b. Van toc v1; luc vong Ft va lyc tac dung Ién 6 truc Fr biét bo truyén nam ngang?
Bai 3:

Cho bd truyén banh ring tru ring nghiéng tiéu chuin an khdp ngoai nhu hinh bén
dué6i truyén mod men xodn T1=80000Nmm, c¢6 khoang cach truc aw=300mm, sé ring
Z1=20 rang, Z2=75 rang, goc an khdp a = 20°, cac banh rang khong dich chinh, 2
banh rang an khop ngoai. Hay xac dinh

a. Mo dun phap tuyén mn va goc nghiéng rang p? (1,25d)

b. Phan tich va tinh gia tr1 cac luctac dung Ién Ién cap

banh rang trén da cho. (1,25 @)

Bai4:
Cho hé théng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co la

ndc=950 vong/phut. S rang cac banh rang: Z1=20, Z2=40, Z3=20, Z4=45, 75=20,
Z6=50, ti 56 truyén cua bo truyén xich ux=2. Xac dinh:

a. Tisé truyén chung ctia hé thong va s6 vong quay thung tron (1,0d)
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b. Phuong va chiéu cac luc tac dung 1én cac banh rang. (1,25 &)

Truc|
THUNG . | }
TRON -
Bai lam
Caul:
- Puong kinh banh bj dan
u= 22 (=) 3 = 22 =) 4,= 540 (mm)
T a7 180 7 2T
- G6c om dai
a, =180 57 . % =180 - 57 . 222 =167,2°

- Chiéu dai tinh toan cua day dai

n(d,+d,) N (dy—dq)?

= +
Li = 2a pp

m(180+540) + (540-180)2
4.1600

= 2. 1600 +
=4351,2 (mm)
- Chiéu dai can thiét
L= L, + (100 400)
= 4351,2 + 100
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= 4451,2 (mm)
Chon L = 5000 (mm)
b) van toc v,

m. dy.mqy _ mw.180 . 980

V1= o000~ e0000 9,24(m/s)
luc vong F,

_1000. P _ 1000.10 _
Fo= 2 = 00 = 108233 (N)

lec tac dung lén 6 truc
F.=2.F,.sin (%)

167,2°

=2.900.sin ( 5

)

= 1788,8 (N)
¢ / Pk dé khong xay ra hién tuong truot tron
o, = 167,2° = 2,92 (rad )

F, ef®41
Foz B S L E, )
voi E, =0 thi
1082,3 ef2924q
(=) 900> " of2,92_4
=)f >0,476

Vay hé s6 ma sat t6i thieu dé khong xay ra hién tuong trugt tron fiy,;, =0,476
d / Chiéu dai can thiét cua dai thang

Chon L =5000mm

khoang cach truc chinh xac

_ k+VkZ-8AZ

a —_
cx 4
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trong d6 K = L - 41*td2) - g  T(180+540)
= 3869,03 (mm )
A= d,—dq — 540-180 - 180 ( mm )
2 2
=) a, k+\/_2——8A7 3869,03+\/3869,032—8.1802
4 4
=1926,1 (mm)
Bai 2

Sd rang dia bi dan Z,
( )Z, =U.Z, =3.23=69 (rang )

DPuong kinh vong chia dia xich dan

P 19,05
d; = —f55= —180=139,9 (mm)
sin— SIn——
71 23

Puong kinh vong chia dia xich bi dan

P 19,05
dy = —F55= - 180 — =418,5 (mm)
sino—  sin
Zy 69

Sé mat xich X

= B T (5D
_ 21000 1 69-23., 19,05
~ 19,05 (69+ 23) + ( ) 1000

x = 152,01 chon x = 150 mét xich
b / van téc v,

P..Z.:.. n 19,05. 23. 250
p, = et = 1,83 (m/s)

60000 60000

* Luc vong F;

25



_1000. P; _ 1000. 10 _
Fi = = e - 5464,5N

&1

Luc tac dung Ién 6 truc

K,, = 1,15 ( bo truyén nam ngang )

F. =K, .F,=115.54645 = 6284,2 (N)
Bai 3

a / Khoang cachtryc a,, :

m, (Z,+ Z m, (Z,+ Z m, (75 + 20
— M (% 1):)COSB: n(Zz+ 21) _my ( )
2.cosf 2.ay, 2.300

1)

Ay

bk gdc nghiéng rang 20° > 3> 8°
=) €c0s8°>cos f >cos20° (2)

My (75 +20)
2300

thay (1) vao (2) =) cos 8° > cos 20°

2.300.cos8° 2.300.co0s20°
=My >
75420 75420

=)6,3 > m,, > 5,9 vay chon médun phap m,, =6 mm
Goc nghiéng ring

my (75+20) _ 6(75+ 20) _ 19
2.300 2.300 20

Cos =

=)B=18,2°
b/ phan tich lrc

26



*P§ lon luc vong :

~ _ 2T, .cos _ 2.80000.cos18,2°
my. Zq .

=1266,63 N

*Po lon hec hudng tam :
Fpp tga _ 1266,63.tg20°

cosp c0s18,2°

=485,29 N

Fry =Fpp =

*Po l6n luc doc truc

Fo = Fap =Fy . tgB = 1266,63. tg18,2 °
= 416,4 N

Bai 4

al Goi uy, 14 ti sdtruyén tir truc I dén tryc Il

Z 40
ulZ:Z_ZZEZZ
1

Goi u,; 13 ti s6 truyén tir truc II dén truc 111

Upz3 == —— :2,25
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Goi us, 1a ti sé truyén tir tryc 11T dén truc 1V

Z 50
u34:—6:—:2’5
Zs 20

Goiu I ti sd truyén chung cua hé thdng
U= Uy . Upg . Usy . Uy
=2.225.25.2
=225
Goi ng. 13 s6 vong quay dong co

n, a s6 vong quay thung tron

HET
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