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I. DAICUONG
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ké I . DA' CUONG

il
- Ma sat 1a mOt hién tuong phO bién trong tU nhién va kY thudt
- Ma sat vUa c6 101 vUa ¢ hai
+ Hai: gidm hiéu suat mdy, lam néng mdy, 1am mon chi ti€t may
+ Lgi: mOt sO cO cau hoat dOng dua trén nguyén 1y ma sit nhu phanh, dai. ..

> Nghién cltu tic dung clia ma sat d€ tim cach gidm mat tac hai va
tan dung mat cé ich clla ma sat hoa Go Kni - Gong Nahé

Ths. Truong Quang Trudng _4- Trudng DH Nong Lam TPHCM
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Trrone hop co ma sat nelu Trrone hop tluéu ma sat nelu

Khoa Co Khi — Cong Nghé

Ths. Truong Quang Trudng _5. Trudng DH Nong Lam TPHCM



‘é ﬁ |. DAl CUONG
WBnah loai

- Theo tinh chat ti€p xic

+ Ma sat uét + Ma sét kho + Ma sét V2 udt, 2 kho
7 0 T 7
:E%E::E:—: 5 == N e 2 e T
R M W
- Theo tinh chat chuy&n dOng
+ Ma sat truot + Ma sat lan

Theo trang thai chuy&n dOng
Khoa Go Khi — Céng Nghé

Ths. Truong Quang T'FuMga sat tinh + Ma S%}udnggl-gNéng Lam TPHCM



. DAl CUONG

L\y 1
A

2. Nguyén nhan cUa hién tuong ma sdt

- Nguyén nhan cO hQc

- Nguyén nhan vat ly. Do tac dung cUa truOng Iuc phan t(f giy nén

Khoa Co Khi — Cong Nghé
Ths. Truang Quang Trudng Trudng DH Néng Lam TPHCM
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. DAl CUONG

. Luc ma sdt va hé sO ma st

Ol

A

F_=fN

f: hé sO ma

sat
Ths. Truong Quang Truong

F
Fmax
0 ! Fd P
-
I
Vit chuyén dong Vit ding yén Vit chuyén déng

Ma st tinh ~ Ma st dOng

Khoa Co Khi — Céng Nghé
Truong BDH Néng Lam TPHCM



. Luc ma sdt va hé sO ma st

ki 1 | DA' CUONG
¥3

F_=fN

N
Ma sat tinh tan @, = ?x — f
_F,
[ J_,'\‘,T
Ma sat d@ng tangp, = —= = f{

Ths. Truong Quang Truong



ki 1 . DA' CUONG
=

|
4. Dinh ludt Coloumb vé& ma sdt trurot kho

- Luc ma sit cuc dai va Iuc ma sat dOng ti 1& v&i phdn luc phép tuy€n
Fmax = ft N
Fmsd = fd N

- Hé sO ma sit phu thuOc
+ Vat liéu bé mat ti€p xic
+ Trang thii bé mat ti€p xidc (phang hay khéng phang)
+ Thoi gian ti€p xiic

- Hé 56 ma sat khong phu thuOc
+ Ap luc tiép xiic
+ Dién tich ti€p xic
+ Van tOc tuong dOi gilra hai bé mat ti€p xtc

- D0i vGi da sO vatlieu, f >f, Khoa Go Khi — Gong Nghé
Ths. Truong Quang Truong 210 - Truding DH Nong Lam TPHCM
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Il. MA SAT TREN KHOP TINH TIEN

(ma sat teurgt kho)

gl
Ny e
—_— //"
F, Fips — — B— [_ L
- T4c dung 1&én A mOt luct PX,PY) ,
- Luc pha’tfg dOng ;=P =Psin
- Luc can P =F =fN=fPcos
- Piéu kién chuyén d0ng: luc phat dOong > luc can
P sin f P cos
Tan f =tan

- Khai ni€m nén ma sat




Kt 059 TINH TIEN

|-_

(ma sat tr

i . MASATTRE
k 1 .

wl. WMa sdt trén mat phang nghiéng
- TruOng hOp A di Ién trén mat phéng nghiéng

+ Luc tdc dung Q,P,N,F

+ Phuong trinh can bang lucP + O+ N+ =0

S R

+ Tai vi trf cAin bang lyc P :Qtan(a+¢)

s - PE A chuyén dOng P Q tan( a +¢)

+ Diéu kién tu him
+ = /2 P-> khong thé thuc hién dugc luc P 16n nhu vay
+ > /2 tan( + )<0 = P ndm theo chiéu nguoc lai

- Piéu kién tu ham + /2

Khoa Co Khi — Cong Nghé
Ths. Truong Quang Trudng Trudng DH Néng LAm TPHCM
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i Il. MA SAT TREN KHOP TINH TIEN
k\yz 1 (ra sat trirgi kho)

.Ma sdt trén mat phang nghiéng
- TruOng hgp A di xubng trén mat phang nghiéng

J—

+ Luc tdc dung Q,P,N,F

+ Phuong trinh can bang lucP + O+ N+ =0

S R

+ Tai vi trf cAin bang luc P :Qtan(a—¢)

- PE A chuyén dOng 0 L
tanl a —5'

+ Piéu kién tu him
- =2 Q>  khong thé thuc hién dugc luc Q 16n nhu vay
- > /2 tan( - )<O - Q nam theo chi€u nguoc 1ai

- Dbieu kién tu ham
Khoa Co Khi — Cong Nghé
Ths. Truong Quang Truong Trudng DH Néng Lam TPHCM



(ma sat trurgt kho)

i Il. MA SAT TREN KHOP TINH TIEN
L En =

* }W&a sdt trén ranh chr' V

+Luctacdung o p N, F

+ Chiéu cdc luc 1én phuong thang diing N=Q = (N, + N,) cos

N, +N, =
> "7 cos
+ Luc ma sat trén thanh ranh F =f(N,+N,)
- Diéu kién chuyén dOng P F_

Ma sat trén ranh chtr V

E f& f'0 = 16n hon ma sit trong mat

Ths. Truong Quang Trudng phéng ngang



; Il. MA SAT TREN KHOP TINH TIEN
8 B :

(ma sat teurgt kho)

L .
4. Ma sdt trén khOp ren vit - Cau tao ren vit

Auumoineg Saltmyane

fNodsew Bumyg Mol neu SuamyT



(ma sat trurgt kho)

i Il. MA SAT TREN KHOP TINH TIEN
S B

4. Ma st trén khOp ren vit  a) Ma sat trén ren vuong

Ths. Truon d 'HCM

&
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Il. MA SAT TRE

/

na s
I (

4

y4 N!la sdt trén khOp ren vit

mOt gdc

at trurgt kho)

K O'P TINH TIEN

a) Ma sat trén ren vuong
+ D€ vit chuyén dOng - tdc dung mOt

moment M, c¢6 thé xem M 12 moment clla mOt
luc P

MP‘ Pr,

+ Tri€n khai mat ren theo mat try ra mat
phang, mat ren trd thanh mat phang nghiéng

t
A = arctan N

i,

- Bai todn vat chuyén dOng trén mat phang
nghiéng

P:Qtan(/\ ¢)

T

i

3

'l

M M,

+ Moment do P giy ra phdi thang moment ma st

=Pr, =r,0 tan(/\ ¢)

+: van chat P phat dong, Q can

A

Y

-: thaol0ng, P can , Q phat

-18 44



(ma sat trurgt kho)

i Il. MA SAT TREN KHOP TINH TIEN
. B

4.Ma sdt trén kh6p ren vit b) Ma sat trén ren tam giac

Sl

Ths. Truang L i




Il. MA SAT TRE
k N“I (.[I.lil Szl

w43V sdt trén khOp ren vit

Tib

Kt 059 TINH TIEN

|-_

tr

b) Ma sat trén ren tam giac

__.—;z;' + Ma st trén kh&p ren tam gidc dUQc xem gan
- ding nhu ma sét trén ranh cht V ¢6 thanh rianh
0 nghiéng mOt géc  va dat nam nghiéng mOt gbc
+ TuOng tU nhU ma sat trén ren vudng, ta co
P=0 tan( a ¢ ')

M, = rtthan(a ¢')

+ G6c ma sét thay thé

{
0S

@' = arctan f'=arctan

¢

Khoa Co Khi — Cong Nghé

7 20 - Truong DH Néng Lam TPHCM
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; Il. MA sAT TRE | KHOP TINH TIEN
1 ' =1 >

| |
4. Ma sdt trén khOp ren vit

¢) So sanh ren tam giac va ren vuong

+ Moment can thiét dé van chat vao trén
ren vuong < trén ren tam giac
- Dung ren vuong dé truyén dong

Mn?s :rtthan(A +¢) <1;than(A +¢') =

+ Moment can thi€t d€ thdo ra trén

ren tam giac > ren vuong

- Dung ren tam giac trong cac moi ghép
YL tlnh

M,, Qtan(/\ ¢) than(A—¢'):

Ths. Truong Quang Truong 221 -



(ma sat trurgt kho)

i IIl. MA SAT TREN KHOP QUAY
8 B

- C6 hai loati 0 truc
+ Q d0: chiu Iuc hudng kinh (vudng géc vOi truc quay)
+ O chan: chiu luc hudng truc (song song v6&i duOng tim truc)

- O chiu ca hai luc hudng kinh va hudng truc goi 14 6 d& chan
Khoa Co Khi — Cong Nghé

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



lll. MA SAT TREN KHOP QUAY

(2 sat Lf‘LJ'J i kho)

1
.WIR/Ia sat trén O dO

polvretrafluoethvien(PTFE)

>

...-_ ? "'il 35
4 . ——tinbronze

#/:a;;m laver
x

e sheet stell backing

[ ar IHIEJ A
J"}J';' ! « he

Ths. Truong Quat tinlaver PHCM




IIl. MA SAT TREN KHOP QUAY

k 1 (ma sat trurgt kho)

W 1 ®a sat trén & a6 i
Xét truOng hgp O d& hG (da mon): gilta ngOng truc va mang 16t c6 d6 hG
I [

— — A 2
M=M|R.Q|=Rp=M,
N = : 1R o
F=fN 1+ f | o
O132_]724_]\]200 OM(RaQ):f Qr -> f —_ >
- F = R Kho lKhifC()ng Nghé

N 2 \ A A
Ths. Truong Quang Trudng I+ f Trudng DH Néng Lam TPHCM




IIl. MA SAT TREN KHOP QUAY
k 1 (ma sat trurgt kho)

= 1 W!\/Ia sat trén O dO
M~T T
" N\UR

A
Bén kinh vong ma sét P = r=f'r
1+ f7

phu thudc vao vat liéu ché tao 0r) va két cau cla d i’)
Khoa Co Khi — Cong Nghé

Ths. Truong Quang Trudng Trudng DH Néng LAm TPHCM




IIl. MA SAT TREN KHOP QUAY

k il (rna sat trurgt kho)
W MMa sat tréen 6 46

Vong ma sat va hién tugng tu ham

Khoa Co Khi — Cong Nghé
Ths. Truong Quang Trudng Trudng DH Néng LAm TPHCM



i IIl. MA SAT TREN KHOP QUAY
.

1 (ma sat trurgt kho)
l\ﬂllla <t trén & chi l—é}ié tthé't. I}lét phang tié’AI} xiic tuy€t dOi phang
0.0 chén con méi * =2 4p suat tiep xuc phan bo deu 0=
<z mr, —h
C_r o - )_(ﬂd;cir%lélcvgﬁlﬁé(hén, dién tich JS = 271rdr
VO trén dS 207
dN = pdS = 2TTrdr = *di’
mr, —n h —h

- LUc ma sat trén dS

dr

- MOment ma sat trén dS

2
/"

dr
v

1

M = dFr = | mieem drr = f

h —h 2
-Mo6ment ma sat trén O chan (con mo&i)

5) %) 2 2 3 3
r 2 r. =1,
M = @4 :M dr A M he
7 o2 Th

1 Trug%g DH Kipng LAm TPHCM

2
r




i IIl. MA SAT TREN KHOP QUAY
k

1 (ma sat trurgt kho)

1 - Gia thuyet chi c6 mdng 16t mon, tai moi d1em

a sat trén 6 chan
b O chan da chay mon cUa bé mat tiép xtic d0 mon u ti 1& thuan véi 4p

———T suat tlep Xuc p va van tOc dai
i u==~k.p.wr k = const
nd - Phan bO 4p suat
YO u A U
N p—Il - A=mn
kowr 1 kw
- Ap 1uc ma st trén dS
A
dN = pdS = -27Tr dr = 21TA.dr

Q0= @/ @TArdr =271A( 1, - 1;)
© 1= ﬁm_r :

—Co zNih@l — I’I

- Modment ma sat trén O chan (da mon) {Non




ki 1 (2 4t trén khdp cao)
il 1|
1. Hién tuong

YL s

Khoa Co Khi — Cong Nghé
Ths. Truong Quang Trudng Trudng DH Néng LAm TPHCM
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IV. MA SAT LAN

ki 1 (tna sat trén khdp cao)
il 1|
2. Nguyén nhan

Hién tugng ma st 1in dugc gidi thich bang tinh dan hoi tré cla vat liéu: VGi
cung mOt bi€n dang, Ung sudt P, sinh ra trong qué trinh ting bi€n dang 16n hon

Ung suat P, sinh ra trong qud trinh gidm bién dang.
A D '

M _,=Kk.Q

, A ~7 , v Kh Kh,— 0 N hA
. Trong dé: k — he sO ma sat lan (m) oa Co Khi — Cong Nghe
Ths. Truong Quang Truang Trudng BH Nong Lam TPHCM



i IV. MA SAT LAN
1

. (ma sat trén khdp cao)

ol i
3. Diéu kién lin khong truot

- biéu kién lin:

k.
M,>M,, Py>Q P ﬂ; (1)

p- Diéu kién khong trugt:

P<F, =f0 (2)
B / - Piéu kién lin khong truot:
1 A
g Ma<P< 0
B y

v>
f

Khoa Co Khi — Céng Nghé

Ths. Truong Quang Trudng _31- Trudng DH Nong Lam TPHCM



V. TRUYEN DONG MA SAT

A H
afl 1
1. Co cau dai truyén

- Truyén dOng dai dugc diing nhiu trong ki thuat
- BO truyén dai gOm: puly dan 1, day dai 2 va puly bi dan 3

@)

L
o gl T = -
- Khi chua truyén dOng, 2 nhanh day dai c¢6 sUc cdang ban dau F,
- Khi truyén d0ng, sUc cing trén nhdnh cing ting 1én F,
- Khi truyén dOng, suc cang trén nhanh chung giam xuOng Khoa Go Khi - Gong Nobe
Ths. Truong Quang Trudng Trudng BH Nong Lam TPHCM



V. TRUYEN DONG MA SAT

i A
N

1
1. Co cau dai truyén

Cac thong sO co ban:

" dy —d,
- G6c 6m trén banh dan (banh nh0) ¢y = 180 “— 57—
. AR « - . d4+d do—d4)°
-Chieéudaidai: L=2a+m ( 1; 3) + d 34;’
- L chon theo tiéu chudn, xdc dinh a (khodng céch truc)
Z,. k+v L= —2A°
vOl1 a =
4
va g o datds
2

Ths. Truong Quang Truong




i _ V. TRUYEN DONG MA SAT

L
1. Co cau dai truyén

- Luc trén nhanh cang: F,
- Luc trén nhanh chung: F,

- Luc cing ban dau: F,

Fy+F;
Fo = ;
- Luc vong trén day dai: F, F =F —-F,

Mb men c6 thé truy€n trén dai:

Khoa Co Khi — Cong Nghé
-34 - Trudng BDH Nong Lam TPHCM

Ths. Truong Quang Truong



| V.TRUYEN DONG MA SAT
uE 3

1. Co cau dai truyén

- Cong suat truyén:

N=T. (W), khiT(Nm), (rad/s)
N=F.V (W), khiF (N),V (m/s)

. 2mn
Van tOc dai: V=w.1= o T

Ths. Truong Quang Truong



i _ V.TRUYEN DONG MA SAT

1. Co cau dai truyén F — F

- Phuong trinh Euler: H m— ;e
F,-F
Trong do:
+ Luc cang phu (luc ly tam): F, F =q,.V?
q..: KhOi lugng 1m day dai (kg/m); q_ = Q. /g

V: van tOc dai (m/s)
+ Hé sO ma sit thay thé: f* = f/sin

+ G6c 6m trén banh dan: (rad)

Ths. Truong Quang Truong - 36 -



i ~ V.TRUYEN DONG MA SAT

A\
S\

1. Co cau dai truyén

- Luc tac dung l1én truc va 6:

F. 2F, sin(%)

Khoa Co Khi — Cong Nghé

Ths. Truong Quang Trudng 37 Trudng DH Nong Lam TPHCM



| V.TRUYEN DONG MA SAT

Wl A ~ A ~2 2 2 2 ~ ~
Cac bien phap ky thuat deé tang kha nang tai cUa bo truyen day dai
- Tang F,

- Luc tdc dung 1én truc ting, tudi tho dai gidm: chd y ti€t dién dai, 6 truc
- Tang R
- BO truy€n cOng kénh
- Tang f
+ Chon vat liéu dai va puly phit hgp
+ Rac chat ting ma sat 1én dai va puly
- Tang

+ Chon chiéu quay cho nhanh chiing 1én trén
+ Ting khodng cich truc = chi y kich thudc b truy€n va diy dai dao dOng
+ Chon ti sO truy€n khong qué 16n = gidm géc 6m cUa day dai trén puly

+ Dung puly cing dai > gidm tuli tho cla diy dai _z—




d i V. TRUYEN DONG MA SAT

|
1 ,
2. Co cau banh ma sat

- Luc vong banh 1 t/d 1én banh 2: P, =M

M, — moment can
1, — ban kinh banh 2

- Luc ma sat gitta 2 banh: F= N
. A X . =10 Q — luc ép giua 2 banh
- Pbe truyeén dOng khong bl truot: P,<F f—hé s(“)"ma SAt
M k —hé s6 du tr(r d0 ban

> Luc ép can thiét: Q= kf‘r N
-

t g
‘ — —
- - N2 y N1
A =
r2 I LD
y <_%5 1
A Il |-
ri
Yy — Yy — —
é = _

Khga do Kh[l— Cong Nghé

Ths. Truong Quang Truong Truaf{g DH¥o6ng Lam TPHCM
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