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Trudng BDH Nong Lam TPHCM



Nguyén Ly May

MA SAT TRONG KHOP DONG

Khoa Cd Khi — Cong Nghé

Ths. Truong Quang Trudng 2. Trudng DH Nong Lam TPHCM



i NOI DUNG
I. PAICUONG
II. MA SAT TREN KHOP TINH TIEN
III. MA SAT TREN KHOP QUAY
IV. MA SAT LAN
V. TRUYEN DPONG MA SAT

Ths. Truong Quang Trudng

Khoa Cd Khi — Cong Nghé
-3- TruGng DH Nong Lam TPHCM



I. DAI CUONG

- Ma sat 1a mot hién tugng pho bién trong tu nhién va k¥ thuat
- Ma sat vura co lgi vira c6 hai
+ Hai: giam hiéu suat may, lam néng may, lam mon chi tiét may
+ Loi: mdt s6 co cau hoat dong dua trén nguyén 1y ma sat nhu phanh, dai. ..

=> Nghién ctru tac dung ctia ma sat dé tim cach giam mat tac hai va tan
dung mat c¢6 ich cia ma sat

Khoa Ca Khi — Cong Nghé
Ths. Trugng Quang Trudng 4. Trugng DH N6ng Lam TPHCM
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Trrong hop co ma sat nglu Trrong hop tluéu ma sat nglu
Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng _5. Trugng DH N6ng Lam TPHCM



I. DAI CUONG

an loai

- Theo tinh chat tiép xuc

+ Ma sat udt + Ma sat kho + Ma sat ¥ udt, 2 kho
ijy . 7 7
e LRGSR
W AR A

- Theo tinh chat chuyén dong

+ Ma sat truot + Ma sat lan

Theo trang thai chuyén dong
Kho%l%d Khi — Cong Nghé

=+ At t1 +
Ths. Trugng Quang TFU’M a sat tinh Ma s%:trdng‘ ’r%ngNéng LAm TPHCM



I. DAI CUONG

2. Nguyén nhdn cua hién twong ma sat

- Nguyén nhan co hoc

_—

- Nguyén nhan vatly. Do tic dung cia truong luc phan tir gdy nén

Khoa Ca Khi — Cong Nghé
Ths. Truéng Quang Trudng Trudng DH Nong Ldm TPHCM



I. DAI CUONG

3. Lwc ma sat va hé so ma sat
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F — f N Vit chuyén ddng Vit dirng yén Vit chuyén dong
ms =~ °

f: hé s6 ma sat Ma sat tinh  Ma sat dong

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng Trudng DH Néng Lam TPHCM



I. DAI CUONG

3. Lwc ma sat va hé so ma sat

F_ =fN

Ma sat tinh

Ma sat dong

Ths. Trudng Quang TruGng



I. DAI CUONG

4. Pinh ludt Coloumb vé ma sdt trwot khé

- Luc ma sat cuc dai va luc ma sat dong ti 1¢ v&i phan luc phap tuyén
Fmax = ft N
Fmsd = fd N

- Hé s6 ma sat phu thudc
+ Vat liéu bé mit tiép xtic
+ Trang thai bé mit tiép xuc (phang hay khong phang)
+ Thoi gian tiép xtic

- Hé s6 ma sat khong phu thudc
+ Ap luc tiép xtc
+ Dién tich tiép xuc
+ Van toc twong ddi gitra hai bé mat tiép xtic

- D01 vo1 da so vat liéu, f, > 1, Khoa CG Khi — Céng Nghé
Ths. Trugng Quang TruGng -10.- Trudng BH Ndng L&m TPHCM



I. DAI CUONG




II. MA SAT Rl“s KH6’P TINH TIEN]

(rna o't kho)

1. Ma sdt trén mdt phang ngang
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- Tac dung Ién A mot luc P(PXaPY)
- Luc phat dong P,=P =Psina
- Luc can P =F =fN=1fPcosa

- biéu kién chuyén déng: lwc phat dong > lue can
Psinaa >1{ P cosa
Tanoe =1 =tano
a > ¢ -2 Khai niém nén ma sat

Ths. Truong Quang Trudng Trudng DH Néng LAm TPHCM
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Ma sat tréen mat phiing nghiéng
- Trudng hop A di [én trén mit phang nghiéng

| I1. MA SAT TRE HO’P TINH TIEN]

+ Luc tac dung

+ Phuong trinh cin bang luc

M.

+ Tai vi1 tri can bang luc

=

> Pé A chuyén dong

T

+ Piéu kién ty him
o+ @ =7/ P-> o khong thé thuc hién dugc luc P 16n nhu vay
o+ @>m/2 tan(a+@) <0 = P nam theo chi€u nguoc lai

- Diéu kién tw him o + ¢ > ©/2
Khoa Cd Khi — Cong Nghé
Ths. Trudng Quang TruGng Trudng DH Nong Lam TPHCM
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II. MA SAT Rl“s KH
trurgt kho

Ma sat tréen mat phiing nghiéng
- Trudng hop A di xudng trén mit phang nghiéng

+ Luc tac dung
+ Phuong trinh cin bang luc
+ Tai vi1 tri can béng luc

> Pé A chuyén dong

+ Piéu kién ty him

a-@=m/2 Q- oo khong the thyc hién dugce lyc Q 16n nhu vy

o- @ > /2 tan(o-¢) < 0 > Q nam theo chiéu nguoc lai
- Diéu kién tr him a L@

Khoa Cd Khi — Cong Nghé
Ths. Truong Quang Trudng Trudng DH Nong Lam TPHCM



II. MA SIf\T( Rl“s KHO’P TINH TIEN
(N2 rurgt kel i

3. Ma sat trén ranh chir V

0

e
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SIS AS IS

0

+ Luc tac dung -

+ Chiéu céc luc 1én phuong théng ding N’ =2Ncosf=0Q

9 -
+ Luc ma sat trén thanh ranh F=fN

- bicu kién chuyén dong P> 2F

Ma sat trén ranh chir V lon

=> hon ma sat trong mat
Ths. Truong Quang Trudng ph%ng ngang




II. MA SAT TREN KHOP TINH TIEN]

a sét trwryt kho)
4. Ma sat trén khop ren vit - Cau tao ren vit

Auumodpe Soiomyan

Nodeew Bumyg Mofne s SumyT
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II. MA SAT TRE

[

én ren vuong

A

Ma sat trén khop ren vit
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Ths. Truon
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II. MA SIf\T( REN KHOP TINH TIEN
2 sat triryt .
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. Ma sat trén khop ren vit a) Ma sat trén ren vuong

+ Pé vit chuyén dong > tac dung moét moment
M, co thé xem M la moment cua mot luc P

+ Trién khai mit ren theo mat tru ra mét phéng,

mat ren trd thanh mat ihéni nrhiéng mot goc A

- Bai toan vat chuyén dong trén mit phang nghiéng

+ Moment do P gy ra phai thing moment ma st

T _

+: van chat, P phat dong, Q can
- -1 ~-:thaolong, P can

, Q phét déng



II. MA SAT TREN KHOP TINH TIEN

rrm SAt tF o' ',fru)

. Ma sdt trén khop ren vit b) Ma Satlrill’en ren tam giac

Ths. Trt L ud M
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II. MA SAT RE KHO’P TINH TIEN
., 0t kcho ._

""2

. Ma sat trén khop ren vit R .,
op b) Ma sat trén ren tam giac

+ Ma sat trén khdp ren tam giac duge xem gan
ding nhu ma sat trén ranh chit V c6 thanh ranh
0 nghiéng mot goc P va dit nam nghiéng mot goc A
+ Tuong tu nhu ma sat trén ren vudng, ta co

|
fm“_ =)

+ G6c ma sét thay thé

Khoa Cg Khi — Cong Nghé
20 - Trudng BH Néng Lam TPHCM
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I1. MA SAT TREN KHOP TINH TIEN

4. Ma sat trén khop ren vit

¢) So sanh ren tam giac va ren vuong

+ MoOment can thiét dé van chat vao trén
ren vuOng < trén ren tam giac
=> Dung ren vuong deé truyeén dong

+ Moment can thiét dé théo ra trén
ren tam giac > ren vuong
-> Dung ren tam giac trong cac moi ghép tinh

Ths. Truong Quang Trudng 221 -




III. MA SAT TREN KHOP QUAY

1yt kho)

.L.. a2

4 &
(ma sat tr

- Khép quay dung nhiéu trong may moéc goi 1a 6 truc
- C6 hai loai 6 truc
+ O d5: chiu luc hudng kinh (vudng goc vai truc quay)
+ O chan: chiu luc hudng truc (song song voi dudng tam truc)

- O chju c4 hai luc hudng kinh va huéng truc goi 14 6 d chin
Khoa Ca Khi — Cong Nghé

Ths. Trugng Quang Trudng 2. Trugng DH N6ng Lam TPHCM
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III. MA SAT TREN

Z 4o L. ¢z b
(ma sat trur
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. Ma sat trén 6 d&

Ths. Truong Quan

polvretrafluoethyien(PTFE)
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III. MA SAT TREN KHOP QUAY

(ma sét trwryt kho)

. Ma sat trén 6 d&
Xet truong hop 6 do hd (da mon): gilra ngdng truc va mang 16t c6 do ho
| |

Nghé
ng ong Lam TPHCM




(rrnfl sat rrlijr kho
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III. MA SAT TREN KHO’P QUAY 1&@@

. Ma sét trén 6 do&
| |

4
y ¥ |
Ban kinh vong ma sat P = r=171'r
g p ﬁ_l_ f2

phu thudc vao vat lidu ché tao & () vakét chucia 6 (r)
Khoa Ca Khi — Cong Nghé

Ths. Truéng Quang Trudng Trudng DH Nong Ldm TPHCM




(FFI’I sat rrlrjr kho
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ITI. MA SAT TREN KHO’P QUAY iﬁ%

. Ma sét trén 6 do&

Vong ma sat va hién tuong tu ham

Khoa Ca Khi — Cong Nghé
Ths. Truéng Quang Trudng Trudng DH Nong Ldm TPHCM



III. MA SAT TREN KHOP QUAY

(ma sat trurgt kho)
<

-Gia thuyét mit phang tiép xic tuyét déi phang

.Masattrén o chin  , 7. ..z . A 1 A 2
A 0o .. - =2 ap suat ti€p xuc phan bo déu Q
a. O chan con moi P = > 5
<z 7(ry —1)

C o - Xét hinh vanh khan, dién tich
id - Luc tac dung trén dS

' | _
' l - Luc ma

- MOment ma sat trén !l

- MOment ma sat trén 0 chan (con maoi1)




ITI. MA SAT TREN KHO’P QUAY

(rrnfl sat rrlijr kho

- ——

2" Ma sat trén & chin - Gia thuyét chi c6 mang 16t mon, tai moi diém cua
b. O chin da ch avom on D€ mattiep xdic do mon u ti 1€ thuén véi dp suat tiep
—~y xtic p va van toc dai
- u=~k.p.o.r k = const
a . ,
d - Phan bo 4p suétf4
: » »
kor r ko
- Ap luc ma sat trén dS
A
dN = pdS = —2rxrdr =2rAdr
r

= 0= de j27zArdr 272A(r —r)

h Q Ui B Q
= A= p_27z(r—r)r
27z(r2 _”1)
/4 R ~ o ‘\- N I,t - ri
- Moment ma sat trén 6 chan (¢ mon) (M = /- 021




1. Hién tuwgng

YL ms

Khoa Ca Khi — Cong Nghé
Ths. Truang Quang Trudng Trudng DH Néng Lam TPHCM



2. Nguyén nhan

Hién tuong ma sat lan dugc giai thich béng tinh dan hoi tré cua vat liéu: Vai

ciing mdt bién dang, Gmg suit P, sinh ra trong qua trinh tang bién dang 16n hon
g suét P, sinh ra trong qué trinh giam bién dang.

Ap

M, _,=k.Q
Trong do: k — hé s6 ma sat 1an (m) Khoa Ca Khi — Cong Nghé
Ths. Trugng Quang Trugng Truding BH Néng Lam TPHCM



3. Picu kién lin khéng truot

- biéu kién lan:

p - Diéu kién khong trugt:

- Piéu kién Liin khong truot:

Khoa Cg Khi — Cong Nghé
Ths. Truong Quang Trudng

-31- Trudng BDH Nong Lam TPHCM
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V. TRUYEN PONG MA SAT

1. Co cau dai truyén

- Truyén dong dai dugc dung nhiéu trong ki thuat
- Bo truyén dai gom: puly dan 1, day dai 2 va puly bi dan 3

@

-y -— -
Sr:_/‘ 52

- Khi chua truyén dong, 2 nhanh day dai co6 strc cang ban dau

- Khi truyén dong, sttc cang trén nhanh cang tang 1én

- Khi truyén dong, stc cang trén nhanh chung giam xudng )
Khoa Ca Khi — Cong Nghé

Ths. Truéng Quang Trudng Trudng DH Nong Ldm TPHCM



V. TRUYEN PONG MA SAT

1. Co cau dai truyén .
Tinh moment ma sat trén bo truyén day dai
- G1a thuyét do thay d61 irng suat 1a nhu nhau trén hai nhanh day dai

S, -85, =85 -9 B
Cong thic Buler ~° 21 =227 %0l g 25 _ 254€
S, =S8’ e’’’ +1 e’ +1
- Xét doan day dai vo cung bé, (bo qua khoi leong day dai), chiu luc tdc dung
M,=SR+dFR—(S+dS)R=0

S2

S +dS 5
= dF =dS = [dF =[dS = F =S, -5,
B S

- MOment ma sét trén day dai
e’’’ —1
"’ 41

M, =FR=(S,-S,)R=M, =2RS

f - hé s0 ma sat gitra dai va pulley
B - géc om cua dﬁy dai Khoa Ca Khi — Cong Nghé

Ths. Truang Quang Trudng R - ban kinh puly Trudng DH Néng Lam TPHCM



V. TRUYEN PONG MA SAT

Cac bién phap k¥ thuit dé ting kha ning tai ciia b truyén day dai
- Tang S,
—> Luc tac dung lén truc tang, tudi tho dai giam: chu y tiét dién dai, 0 truc
- Tang R
- B0 truyén cong kénh
- Tang f
+ Chon vat li¢u dai va puly phu hop
+ Ric chat ting ma sat 1én dai va puly
- Tang 3
+ Chon chiéu quay cho nhanh chung 1én trén
+ Tang khoang cach truc > chu ¥ kich thudc bd truyén va day dai dao dong
+ Chon ti s6 truyén khong qua 16n = giam géc 6m ciia diy dai trén puly
+ Dung puly cing dai = giam tudi tho ctia diy dai
<+




V. TRUYEN PONG MA SAT

2. Co cau banh ma sat v 9
- Luc vong banh 1 t/d 1én banh 2: P, =M, /r, 2 _br’nolf’leﬁtbc’ar;l ,
- Luc ma sat gitra 2 banh: I, — ban Kinh ban

o F=f0 Q — luc ép gitta 2 banh
- Pé truyén dong khong bi truot: P,<F f — hé sb ma sat
M, k — hé s6 du trit d6 bdm

Luc ép can thiét: O=k—
) Lucép i o~

R
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Khm Cong Nghé
Truehg DPHNONng Lam TPHCM

Ths. Trudng Quang TruGng



