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Chuong 1: Cac khai niém co ban

Chuong 2: Bong lwc hoc chat diem, co hé &
vat ran

Chwong 3: Cac co’ cau

Chuona 4: Chi tiét Mav. cac bd phan cua Mav




Chwong 1: Gi&i thiéu — Cac khai niém co’ ban

Chat diém — vat ran

o=8radfs |~
a=Srad/s"\_l,/




Chwong 1: Gi&i thiéu — Cac khai niém co’ ban
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Chwong 1: Gi&i thiéu — Cac khai niém co’ ban

Ba dinh luat Newton

Pinh luat 1: Chat diém khong chju tac dung cla lwc nao
sé& dirng yén hoac chuyén déng thang déu.

Pinh luat 2: Dwdi tac dung cla lwc, chat diém chuyén
dong véi gia toc cd cung hwdng voi lwe va co gia tri ti 1é
vOi cwdng db cua luc.

Pinh luat 3: Luc sinh ra do 2 chat diém tac dung vao
nhau sé c6 cung phwong, nguwoc chiéu va cung do lon.

F F- F = ma

forccofAon B
N _ /
- l .<99 I
) a = ) ’ -
' O 1 [) \2\‘&'(‘ ) | 1)' on 1
F; Accelerated motion Action - reaction

Equilibnium &
- (b) {\C)

{a)



Chwong 1: Gioi thiéu DPon vi do lwong

Bay don vi co’ ban (hé Sl)

1T Tén don vi co ban Symb_o [for S_ymbol_ for SI base unit
quantity dimension
1 | Chiéu dai | L meter
2 | Thoi gian t T second
3 | Khoi luong m M kilogram
4 | Cuong do dong dien | I ampere
5 | Nhiét do nhiét dong T ® kelvin
6 | Luong vat chat N N mole
[ | Cudng do sang hay Quang do l J candela




Chwong 1: Gioi thiéu DPon vi do lwong
Ba don vi co’ ban (hé Sl), thwo'ng dung trong co hoc

TABLE 1-1 Systems of Units

Name Length Time Mass Force
International meter second kilogram newton*®
System of Units N
SI m S kg ke -m
( s° )
U.S. Customary foot second slug* pound
FPS Ib-s?
ft S ft Ib

*Denved unit.

- Pinh nghia — Cac don vi dan xuat — Bang chuyén doi giira
cac don vi do




Chwong 1: Gioi thiéu DPon vi do lwong

Tiep dau nqir trong hé S

TABLE 1-3 Prefixes

Exponential Form Prefix SI Symbol

Multiple

1 000 000 000 10° giga G

1 000 000 106 mega M

1 000 109 kilo k
Submultiple

0.001 10-3 milli m
0.000 001 107 micro 1
0.000 000 001 10-7 nano n

* The kilogram is the only base unit that is defined with a prefix.



Chwong 1: Cac khai niém co’ ban - Vectors

- -

Cac thanh phan cua vector
;

Céng, trir, nhan vector vé&i 1 s6 thwe




Chwong 1: Cac khai niém co’ ban - Vectors

Tich vé hwéng cua 2 vectors

Tich hiru hwéng cua 2 vectors
A xB ¢ |A||B|sin0k

‘Z\) X _B)‘ = ‘KH_B)‘ sinf = ‘}_\)‘(‘_B)‘ sin @) = (‘[_\)‘ sin 9)‘_3)‘ (0<6<m



Chwong 1: Giéi thiéu Vectors_Cac thanh phan

Goc chi phuwong
a! B1 V

—
-~

Vi du:

trng dung khai
niém tich vo
hwéng dé xac
dinh cac goc
chi phwong.




Chapter 1: Introduction_Vectors

Vidu: hailyuc F, & F, tac
dung Ién 1 moc. Xac dinh do
Il&n cua F, & cac goc chi
phwong cla né. Biét hop lwc
F tac dung doc theo chiéu
dwong cua trucy & c6 do Ién
la 80ON.
F, = F,cosa,i + F,cosf3,]

+ F,cosy,K
Fr = 800j
F, =-212i + 650j + 150k
b6 Ién F, = 700N
a, = 108°; B, = 21,8°;
Y, = 77,6°

A

s

Fy =300N



2: Dong luc hoc

M6t s6 khai niém
- Pong diém &

Vat ran /‘ — /

- Hé qui chiéu

= Vat lam moc + 'Y & 1
Hé toa dd | ‘
- Hé qui chiéu ¢o
dinh &

Hé qui chiéu dong
- Cartesian;
Polar; & Path




Chuong 2: Dong luc hoc_Hong hoc diem

Chuyén déng thang
Thong so dong hoc

O

s -

™ -
p v 3 Displacement
A -I a
- . )
Position o
Y
-
O
—_—  —
v v
" -
I EE— Acceleration
O O §

o} ‘7._“ _l

Velocity




Chuong 2: Dong luc hoc_Hong hoc diem

Chuyén doéng thang

- Théng so6 ddéng hoc: cac cdng thirc quan hé

+ Van toc la ham so
theo thoi gian

+ Vi tri 1a ham so6
theo thoi gian

+ Van toc 1a ham so6

theo vi tri i)

v S !
/ ds = /(v', + at)dt
v 5 {)

G i
§ =85+ v +5ad
Constant Acceleration

> )

) f
/dv = /a(dt
vy {

' = Uy + (I(I
Constant Acceleration

v v 5
/l‘dl': /a(ds
vy v in

9 )
v =1 + 2a.(s - )
Constant Acceleration




Chuong 2: Dong luc hoc_Hong hoc diem

Vi du:

Mot vién bl dworc ném theo phwong
thang dirng |én phia trén vé&i toc do
15m/s. Hay xac dinh khoang thoi
gian dé no rovi tré lai vi tri ban dau
cua no, cho g = 10m/s?




Chuong 2: Dong luc hoc_Dong hoc diém

Chuyén dong phu thudc Tinh toan cho 2 chat diém

Datum
s Datum

" gl

: \
v \C_ D/ sp

Quan hé vi tri:
Satlep+Sg=k

2S;+h+S, =1

>

fr—

o™ Datum
Sp ; E g |
[
B ; h

o
‘ i‘

]

Datum:

i
}




Chuong 2: Dong luc hoc_ Bong hoc diem

Chuyén déng cong Thong s6 déng hoc

Position

- Do Ié&n
- Phwong — Chiéu

Velocity



Chuong 2: Dong luc hoc_ Bong hoc diem

Chuyén déng cong Théng s6 déng hoc

Acceleration / path



Chuong 2: Dong luc hoc_Dong hoc diém

Khao sat trong hé toa dé Descartes

&N

v=ui+vj+ ok

o )

Velocity

I

29

r=xi+yj+zk
-

’ / ‘\,v "\.\\
X x
\,
Position T

a=gaitaj+ak

Vi du: bai tap 2 X

Acceleration



Chuong 2: Dong luc hoc_Dong hoc diem

Khao sat trong
hé toa do tw nhién

- DPiém gbc O,

chon chiéu dwong

xac dinh vi tri s = s(t)

- Truc tiép tuyén (truc t)
- Truc phap tuyén (truc n) Position
- Tam cong O

- Ban kinh cong p

- Vantoc: v = vu, trong do, \ L o
v = ds/dt Py

~

Velocity



Chuong 2: Dong luc hoc_Dong hoc diém
Chuyén déng 2D Gia toc trong hé toa dé tw nhién
a=a,ta,. a=(dv/dtu,+ (vv/p)u,

Change in
direction of
velocity }
reasin .
Increasing _ a,
speed 7
/7

o
Change in
magnitude of
velocity

a= a,



Chuong 2: Dong luc hoc_Dong hoc diém

Chuyén déng 2D Gia toc trong hé toa dé tw nhién

Vi du:

Mot chiec xe di chuyén doc theo doan
dwéng cong tron nam ngang, ban kinh
600m. Néu toc dd cua xe tang déu véi ti
|é 200 km/h?. Hay xac dinh do I&n cua gia
toc tai thei diem xe cé6 toc do l1a 60km/h.




Chuong 2: Dong luc hoc_Dong hoc Vat rin

Chuyén déng phang cua vat ran

£
7

Path of rectilinear translation Path of curvilinear translation

(a) (b)

Rotation about a fixed axis General plane motion

(c) (d)



) 4

dot trong Piston-cylinder

ong co’

D




Chuong 2: Dong luc hoc_Dong hoc Vat rin

Vat ran Chuyén doéng tinh tién: ro =, + rg, Vg =V, @, = ag

e"’ ;

X

Translating
coordinate system

O Fixed
coordinate system



Chuong 2: Dong luc hoc_Dong hoc Vat rin

Vat ran quay quanh truc co dinh:
Thong sO d@n,g hoc:
- Chi co6 vat ran, hay .‘ i

duwong OP co

chuyén déng goc

- Vi tri goc (0)

- Chuyén vj gbc

(vector dO)

- Van toc goc (w)

w = d@/dt; phwong-chiéu
- Gia toc goc (a)

a = dw/dt; phwong-chiéu

W= wy + al
0 = 9() + (U()t s %Lthz
o

w® = wj + 2a,(0 — 6,)
Constant Angular Acceleration




Chuong 2: Dong luc hoc_Dong hoc Vat rin

Pong hoc cua diém trén vat ran quay:

-Vitridiém P :r = OP

- Chuyén vi: ds = rde H

- Van toc: ot
+ do 1&n C) /@?
v = ds/dt A

= rd6/dt = rw: v .

+ Phuwong ’

— chiéu (d)

(c)



Chuong 2: Dong luc hoc_Dong hoc Vat rin
Gia toc cua diéem “
trén vat ran quay:
Trong hé tw nhién
a=a, +a,

a = (dv/dt)u, + (v4/p)u,
a=aru, + (wru,

Bai tap 4 (trang 30)




Chuong 2: Dong luc hoc_Dong hoc Vat rin

Vat ran chuyén déng song phang

d Iz

B
dl'[; -
Time ¢ Time t + dt |
| |
Gen'eral plane X Translation\- Rotation
motion

(b)
- Tai th&i diém bat ky; vitri: rg =r, + g
- Trong khoang thoi gian dt, hai diém A, B c6 chuyén vi la dr, va drg
Trong do, drg = dr + drgs, VOi drg, = rg,d6

()



Chuong 2: Dong luc hoc_Dong hoc Vat rin

Vat ran chuyén déng song phang

Van toc: Vg = V5 + Vig/a.
Trong do:

Vg,a CO phuong vuong goc voi AB,
c6 chiéu theo chiéu tac dung cua

W, cO dob Ion: Rotation about the
] base point A

Vg = drga/dt = rg,,d0/dt = rg W (c)

Gia toc:

aB — aA + aB/A (aﬁ'.‘:)n(

(2g54):
=a, t (aB/A)t T (aB/A)n >



Chuong 2: Dong luc hoc_Dong hoc Vat rin

Vat ran chuyén déng song phang: vi du




Chwong 2. Bong luc hOC (ELH) Chat diém & Vat rin
Dinh luat Newton &, = A '
Thiét ké bang tai

trong 1 phan

xwdng dong nap

chai yéu cau hiéu

biét vé lyc tac

dung Ién chdng
va kha nang xac
dinh chuyén dong
cua chai trong
qua trinh van
chuyén




Chu’(mg 2. Bﬁng lwc hoc Chat diém
Pinh luat 2 Newton
Phwong trinh co’ ban cta PLH chat diém

2F = ma

ma .

Free-body Kinetic
diagram diagram




Chuong 2. Dong luc hoc Chat diém
Dinh luat 2 Newton: 2F = ma

Trong Descartes:2F,i + 2F + 2Fk =

m(a,l + a, + a,k)
Ba phwong trlnh dai so:

2F, = ma, ;
2F,=ma, ;
2F, =ma,

Hai bai toan co ban
cua BLH:

- Bai toan thuan:
Vidul

- Bai toan nghich:

|




Chuong 4. ®ong luc hoc Chat diém - Vi du

Bai toan nghich: Vi du 2_ Phwong trinh vi phan chuyén déng:

dy  dy dr
m—+b +ky(t) =b— +kr(t
2 O HW=bg K

y(t) m : khoi lwong, [kg]

b : hé s6 ma sat nhot,
[N.s/m]

K :d0 cieng lo xo, [N/m]
= Tin hiéu vao: lwvong di

r(t) dong r(t), [m]
= Tin hiéu ra: lwgng di

dong y(t), [m]

/77



Chuong 2. Dong luc hoc Chat diém

Trong hé tw nhién: 2Fu, + 2F u, + 2F,u, = ma, + ma,
Ba phwong trinh dai so:
2F. =ma,; 2F, =ma, ; and, ZF, =ma, =0

Vi du 3: b
Dao déng diéu hoa:

- A ~ ~ SE
- Bien d6 dao dong : A‘-l,,uf

- Pha dao dong

- Tan s6 goc

- Chu ky dao dong
- Tan s6 dao dong
Vidu 4 (kjém tra 15) / Inertial coordinate
Hwdng dan bai tap system




Chuong 2. Dong luc hoc Co hé & Vat rin

5.1. Pac trweng hinh hoc khoi: Khéitam & Moment quan tinh (khéi lwong)
5.2. Newton’s Laws:
- Phwong trinh chuyén déng ctia co hé: 5F, = Sma = mag
(Dinh luat chuyén dong khdéi tam & bao toan chuyén déng khéi tam)
(Vi du 1 — Bai tap 2)
- Phwong trinh chuyén déng cda vat ran: VR chuyén déng tinh tién:
Tinh tién thang:  ZF, = m(ag),. ZF, = m(ag),; IMg, = 0
Tinh tién cong: 2F,=m(ag), 2F,=m(ag); 2ZMg, =0




Chuong 2. Dong luc hoc Co hé & Vat rin

Newton’s Laws:
Phwong trinh chuyén déng cua vat ran:

VR quay quanh 1 truc c6 dinh: 2F, = m(ag), = mw?rg.

2F, = m(ag), = marg;, ZMg, = |5,a; Hay, 2Mg, = |5,a

VR chuyén déng song phang: IF, = m(ag),. ZF, = m(ag),,
& 2Mg, = Ig,a




Chuong 3: Cac

May:

+ May bién doi
nang lwong:
dong co dién,
ddng co dot trong
(piston-xy lanh),
tua-bin thuy lwc

+ May cong tac

co cau _ Khai niém




Chuong 3: Cac co cau _ Khdi niém

MAY CONG TAC= Nguon dan déng — cac co’ cau —
bo phan cong tac

— RA
1
Z -
| X =
':_::"' il J:I- E.
..3 m ..-"-.:."--"-_."-.

T



Chuong 3: Cac co cau _ Khdi niém

MAY CONG TAC= Nguon dan ddéng — cac co cau —
bo phan cong tac

Video g|(’y| thiéu: Truyén dong ﬁ=\ | | Dang ca dién
i ] déuthuqus T | y;,f"”'
Co cau thanh: === ——
A - 6 Tipittong
Co cau banh A - cliaxilanh nén
ANQg:- > Batreo =
rang;-Co cau ==
Cam:-Co cau dai
X , , Digu khién
Co cau xich...
R L ~ o Khuon
Co cau= cac vat .., —
e | —H— Phi

(ran, déo...) lién
két vé&i nhau

Cong tac
dap chdn




¢

__Khai ni

Chuong 3: Cac co cau




Chuong 3: Cdc co cau _ Khadi niém

khép dong

FIGURE 4.1. Revolute and prismatic pair.

Lworc do khop



Chuong 3: Cac co cau _ Khdi niém

Khép dong — Phan loai
+ theo so bac tw do bi han ché: khép loai 1, 2,
3,4,&5

+ theo tinh chat tiep xtc: khép loai thap & cao
+ theo chuyén déng twong doi



Chuong 3: Cac co cau _ Khdi niém

khép dong — loai khép - lwoc d6 khép

-+ Ay —»

Revolute (R} joint—1 DOF Rotating full pin (R) joint (form closed) Translating full shider (P) joint (form closed)

Ax : (&) Full joints - 1 DOF (lower pairs)
_-L—

:.. . ;['*':' .. | m ._ T B —

Prismatic (P} joint—1 0F

Link against plane (force closed) Pin in slot (form closed)

(¢} Roll-slide (half or RP) joints - 2 DOF (higher pairs)

Helical (H) joim—I] DOF



Chwong 6: Cac co cau truyén & bién doéi chuyén déng

6.2. Co’ cau thanh: khép dong — lwoec do khép

Ax

Cylindric (C) joini—2 DOF

Oﬂ.ﬂ

At Q,& First order pin joint - one DOF Second order pin joint - two DOF
- Ay

(two links joined) (three links joined)

(d) The order of a joint is one less than the number of links joined

Planar (F) joint—3 DOF

May roil, slide, or roll-slide. depending on friction
() The six lower pairs

- (&) Planar pure-roll (R), pure-slide (). of roll-slide (RP) joint - 1 or 2 DOF (higher pair)



Chuong 3: Cac co cau _ Khadi niém

Kich thwéc dong — lwoc do khdu — khép & co’ cau

kich thode dong




Chuong 3: Cdc co ciu _ Co cau thanh phing
Co cau thanh phang:

-Co’ cau 4 khau ban le
(dac trwng cua cl/c
thanh phang)

-Bac tw do co’ cau
+ Cong thuwce tinh BTD
+ Y nghia cia BTD

AT T 77 4///// D



Chuong 3: Céc co cau _ Co cau thanh phing

Vi du: Vé lworc do dong — Tinh bac tw do




Chuong 3: Céc co cau _ Co cau thanh phing

Mét s6 trng dung
(Diéu khién) tw
dong nang ha
lwéi cay




Chuong 3: Céc co cau _ Co cau thanh phing

Mot s6 trng dung




Chuong 3: Céc co cau _ Co cau thanh khdng gian

Mot s6 trng dung

FIGURE 8.15. A three-fingered hand.



Chuong 3: Céc co cau _ Co cau banh rang

Phan loai

_-I \I
\
' \
' \

_,._._‘.?._._ i

L6

¢) Banh rang thang d) Banh rdng xodn e) Banh rang chir V
(nghiéng)

i

i
W

i
A\

/)
N

i\

AN
/)




Chuwong 3: Cdc co cau _ Co cau banh rdng

Phan loai
Banh rang khéng gian truyén ddng giira cac truc
khong song song nhau

f)Banhrang  g) Banhrang  h)Bdnh rdng nén chéo k) Co cau truc vit -
non tru chéo banh vit
Hinh 4.1: phan loai banh rang



Chuwong 3: Cdc co cau _ Co cau banh rdng

Théng s6 hinh hoc co’ ban

Banh 1 (dan) Bénh 2 (bi dan)

sorangz,  Buong kinh vong chia d 50 rang z,
[Budng kinh nguyén ban) )\

50 vong quay n. J/S\owng quay n,

Nhiémwy::  «Thay dois6 \ vong quay (n, < n,)
« Chuyeén dich mémen xoan (M A1)
»Dao hudng quay




Chuong 3: Cac co cau _ Co cau banh rang

Théng s6 hinh hoc co’ ban

\ Banh doi lai

oy S :
Budc rang p {
‘, '| Chiéu réng

Chiéucaodaurangh \ £

| alg
'\ 4’ o N /
v Py |
XN ) > , 155
A ‘..' J— e _‘_A.v
) > | ' /"
)

» ’ __,.1.
// - / o
1{) . / \-\» . > /
N |
\ V- (s ) -z |
ang I“ A

V2 i
! )9 )9.4.’/' LNIeuU cao re
676, /
:/ - ‘-'." 1
0 . a kinn
inh ¢ 3, S .
t'-ll‘;, A

Ti sO truyén: i, = w,/w, =n,/n, =+ 2,/Z,



banh rang

__ Co cau

Chuong 3: Cdc co cau
Thong s6 hinh hoc cta BR nqghién

— Uu nhwoc diem

=i

Lm&r/.f.._lj_
S

e o
N

44
it



Chuong 3: Cdc co cau _ Co cau banh rdng

Banh rang khong gian:
Cap banh rang nén: dac diém & ti so truyen

Céc truc khong léch Cac truc bi léch

Banh rang
vanh khan

Banh rdng ¢on Truc sai léch  Banh rang con
truyén dong truyén dong



Chuwong 3: Cdc co cau _ Co cau banh rdng

Banh rang khong gian:
Cap banh vis — truc vis: dac diém & ti so truyen




Chuong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang thwong

>

Ti so truyen




Chuong 3: Cdc co cau _ Co cau banh rdng
—

Hé banh rang thwéng - Ung dung
Poi chiéu quay:




Chuwong 3: Cdc co cau _ Co cau banh rdng

.

Hé banh ring thwerng - Ung dung: ti so6 truyén lén:

1) Cho m=2mm, xac dinh: A,, r,, I, I, & bwée rang t.

2) Tinh sé6 vOng quay cua truc banh xe & van téc di chuyén?
Pong ¢

17 rang

Hop so

___— 16rang
Banh xe can cau
con,lan can cau)

1400 min

70 rang

e ,
60 rang - -3 : \




Chuong 3: Cdc co cau _ Co cau banh rdng
—

Hé banh rang thwéng - Ung dung

Hop so - cau tao:




Chuong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang thwéng - Wng dung : cho z, = 30; z,=40;
z,=40, z,=30, z:=20, z,=50. Cé may s6? Ti so truyén moi so?

Khéi béanh rang cé
thé trugt dug

mn

Truc truyen dong

Truc ra (truc
phat déng)




Chuong 3: Cac co cau _ Co cau banh rang

Hé banh ring thwérng - Ung dung: vi du

zZ, z,
E’.
N
=24
7




Chuwong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang thwo'ng — Bai tap




Chuwong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang thwédng — Bai tap

g% )




Chuwong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang thwo'ng — Bai tap




Chuong 3: Cdc co cau _ Co cau banh rdng

Hé banh rang vi sai — Gi&i thieu

: |




Chuwong 3: Cdc co cau _ Co cau banh rdng
S —

Hé banh rang vi sai — U'ng dung

Banh (1)

—p |
Noi ve ruc cdc d“i”.‘g
— 5
Banh (3) %
¥ 7 < Banh (3)
\ I IZ: ,

Z, Z

o — —

A
7

Z[ el

, CanC

L™



Chuong 3: Cac co cau _ Co cau Cam
—

Khai niém

Co cau cam la co cau khop loai cao, co6 kha nang thwe hién dwoc
nhirng chuyén déng cé chu ky phuc tap cua khau bi dan véi do
chinh xac cao. Khau dan cua co cau dwoc goi la cam, con khau bj
dan dwoc goi la céan

Uu diém: Chon bién hinh cam
(thiét ké co’ cau cam) theo mét N7 c
quy Iu‘ét chuyéNn doéng cho trwéc ,
(cua can) thi dé dang.

Nhwoc diém: Co khép cao B

tiep xuic theo diém hay theo
dwérng, dan dén hao mon nhanh
& bé mat 1am viéc; cé khuynh
hwéng thao khép; kho khan tro
mat lam viéc cua cam.




Chuong 3: Cdc co cau _ Co cau Cam
Phan loai

I Viollower I Voliower

Follower Follower —\
u

I vfollower

Follower

VHN g N
Spring —~__ Spring —_ N}

(@) Roller follower (b) Mushroom follower (¢) Hat-faced follower



Chuong 3: Cdc co cau _ Co cau Cam

Phan loai

~ Effective link 3
!

Effective link 4



Chuong 3: Cac co cau _ Co cau Cam

Phan loai

~—  Half joint

Cam
— f.f




Chuong 3: Cac co cau _ Co cau Cam

Théng s6 hinh hoc
+ Ban kinh I1&n nhat & nhd nhatR... & R... ' + GAc

max min:

cong nghé y (goc trén cam); & + Goc dinh ky ¢ (goc
guay cua cam)

Pl c

2
B'x

]

Bo




Chuong 3: Cac co cau _ Co cau dai
—

Khai niém

- Nguyén ly h/d

-Truyén mémen xoan

va toc do gitra hai truc 5m b A
-Khoang cach truc Ion

so v&i bd truyén banh Truc lam viéc (gia cong)
rang. Truyén déng dai rang
-Cac day dai lam bang =25 Bong ca truc chinh
e st imk s Q2_0) )
nhwa hoac vai dét, dac 7
1 -
tinh cua chung khac i

biét dang ké v&i cac bd -
truyén banh rang
hoac xich

I




Chuong 3: Céac co cau _ Co cau dai .

Hoat dong nho Iwc ma sat.
F. = f.Fy

trong do, f 1a hé s6 ma sat giira day dai & banh dai




Chuong 3: Cdc co ciu _ Co cau dai

Théng s6 hinh hoc: goc 6m (o, & a,); dwong kinh banh dai
(d; & d,); khoang cach truc a, & chiéu dai day dai L

Thong s6 dong hoc: ti so truyén, i, = ,/®, = n,/n, = d,/d,




Chuong 3: Cdc co ciu _ Co cau dai

Théng s6 dong hoc:

ti s6 truyén: i,, = o,/®, = n,/n, = d,/d,
Péi v6i b truyen dai nhiéu cap:

D,
D, D,

1l




Chuong 3: Cdc co ciu _ Co cau dai

Thong so vé lwe (vi du &bai tap)

-Lire cing ban dau (F,), trén nhanh cing (F,), nhanh
chung (F,): Fy = (F{ + F,)/2

-Lure truyén: F, = F, —F,; Moment truyén: T = F,(d,/2)
-Cong suit truyén: N = To = F.V

- Phwong trinh Euler: F, = F,.ef®

- Luc tac dung lén truc: Fg = 2F4sin(a,/2)



Chuong 3: Cdc co ciu _ Co cau dai

U'u & nhuoc diém

Wu diém:

+ Truyeén lwe co tinh dan hoi

+ Chay ém & it 6n, chiu soc

+ Khoang cach truc c6 thé Ién

+ Khéng can thiét boi troon + Phi tén bao dwéng it.
Nhwoc diém:

+ Bj trwot qua sw gidn né cua day, vi thé ti so truyéen
khong la hang so

+ Nhiét dé lam viéc bi gi®i han
+ Phai c6 lyc cang day du Ién, vi the lam tang thém
tai trong 1én O truc.




Chuong 3: Céac co cau _ Co cau dai -

Banh dan
— Cang day dai
Nhénh chung
o Nhanh cang
e <
Vit cang
Buéng ray cang vai 16 dai
Day dong co
Banh cang
(Banh xe
cang dai) ﬁ
= J
Ban lé xoay
A\
i ] is
Banh cang Nghiéng dong co

(Bénh xe cang dai)



Chuong 3: Cac co cau _ Co cau dai

Cac loai day dai
*Day dai khong ring: day dai det & dy dai hinh thang
-Day dai det co =
tinh linh hoat
cao - CO

thé dat duoc ty
sO truyén dong
20:1, khoang
cach nho gitra
C4C truc, toc do
day dai cao (lén
dén 100 m/s)




Chuong 3: Cac co cau _ Co cau dai

—

Cac loai day dai
*Day dai khong rang: day dai det & day dai hinh thang

Lwc ma sat I&n dwoc tao ra bédi hiéu irng ném, lwc cang ban dau
can thiét thap hon so voi day dai det. Nho tiét dién cao nén swc
khang udn cong twong dbi cao

Fna
gl




Chuong 3: Céac co cau _ Co cau dai

Cac loai day dai
*Day dai khong rang:

Day dai hinh thang

Bang 1: Cac loai dai hinh thang

Dang (mat cat)

Pac diém

Pai hep

Ung dung da ning; hiéu suat
cao; cac banh dai ldn hon
banh dai binh thudng; loai dai
duoc st dung nhiéu nhat

Pac biét co thé truyén tai
cOng suat cao, dudng kinh
banh dai nho hon, dd bén
nhiét cao hon

temannssaihlinnannans
lI \ |¢|\
\ \ /

&

Ving vang trudc dao dong va
va dap, khéng bi xo0&n trong
cac ranh, cho khoang cach
truc 1n va banh dai nhd

Pai hinh thang c6 suon (Dai thang <6 gan)

Linh hoat, uén cong bén; dé
gian nho, phan phai luc déu
trén cac banh dai

Pai ban rong

OO OE OGN hSan G

D06 bén luc ngang va tinh
thich nghi vdi hinh dang rat
tot, Uing dung trong bd hop s6
co thé diéu chinh duoc téc do
(Trang 429)




Chuong 3: Cac co cau _ Co cau dai

Cac loai day dai- DAy dai ring:

két hop nhirng wu diém cua day dai det va day dai
hinh thang v&i s khéng co do6 trwot cua day xich

Dai rang g hinh thang Dairang go hinh tron
[ } Dairdngdet (i =)
W don gian \J\j

SP\___£]R\ Pairangdet m
w doi im A

Rang dang phi tiéu chuan

Pac diém cla day dai dong bd (ré,ng) la strc cang ban
dau thap va do doé chiu tai it. N6 rat thjch hop cho viéc
truyén khong c6 do trwwot voi cdng suat viva va nho



Chuong 3: Cdc co ciu _ Co cau xich

Pham vi ing dung
St dung cho b

A A , . Banh xich
truyén dong VoI e
ty s truyén can
chinh xac, v&i b
khodng cach
truc I&n hon va
lwe kéo Ion; lam
viéc duwoc trong
diéu kién bat loi
vé mol trerong < Déngwké.;f
chung quanh —

‘ ,

e

-
-~ ”
v



Chuong 3: Cdc co ciu _ Co cau xich

Uu nhwoc diém

Uu diém:+Truyen tai khong bi trwot, ti so truyén on dinh +C6
the truyén cac lwec I&én +Hau nhw khong nhay cam v&i do am,
chat ban va nhiét dé cao.

Nhuwoc diém:+Van toc xich giéi han +Tiéng 6n I&n + Can thiét
cO boi tron +CO xu hwéng rung déng khi va cham

Théng s6 hinh hoc: Dy xich

+ dwong Kkinh dia ?

+ s0 riang dia xich Jﬁ‘_?} ______f_ c 1
&

+ khoang cach truc Disich 7‘1'<"d \ \ ,_f
+ bwoc xich (TCH) ‘H-H-‘“‘“'-a.-_?_...a-' B xich

Ti s truyén: i;,=0,/0,
=n,n,= Z,/Z,

_a T
N




Chuong 3: Cdc co ciu _ Co cau xich

Cac loai két cau day xich

Xich chuoi (chudi mat xich) m

‘ Xich chubi

& Xich ban 1€ N (chubi mat xich)
Xich chuoi chi dwoc st al ¢ of gl ! QLY
Dung nhuv la xich tai e 5
Xich 5

A - 0Ong
bﬁn le g "
dung - _—Con I3n
cho — Métxich trong
truyén

dong Chét Mat xich ngoai



Chuong 3: Cdc co ciu _ Co cau xich

Cac dang két cau cua xich ban le

+Xich con lan
+Xich chf)t;

+Xich ong &
+Xich rang
(dang dac
biét cua

xich dng)

: — t { 1T
\ I l
/'/ ‘\'\ / \
Choét Mat xich Chot Mat xich
Xich chét mat phang Xich Ia
Chét duoc tan Ghép chat

Mat xich
dan hudn

—

!
Mat xich ngoai
1??_ g

Xich réang Xich éng



Chuong 3: Cdc co ciu _ Co cau xich

Pia xich

Kich thwé’g va hinh dang cua dia xich du’,o’c xac dinh pé’i doé I&n
cua xich, sO lwong cac rang va mémen xoan dwoc truyén.

Nguoi

ta phan E‘
biét hai

dang ché
tao co
ban:dia
xich voi ' \\
Pum truyén \ ,
mémen Pia xich Pia xich voi dum Cat rang

xoan I&n hon
dia xich (don)

d, Duong kinh Ién nhat ctia con lan xich  ry Ban kinh con lan
P Budc xich r» Ban kinh canh rang



Chuong 3: Cdc co cau _ Co cau xich

Cach sip xép
Sy sap xép theo chiéu Nhanh cang Tién loi
ngang cua dia xich tao  «7I
thuan lgi cho viéc chay [
&m, tron tru cda xich.
Khéng can cd thiét b
céng va dan huéng
cho t¢&i khi goc nghiéng
dén 60° so vai chiéu ¥ i1
ngang. Dé day xich s
chay ém trong dia xich, :

nhanh cang phai nam ="
phia trén ’

| Sap xép thuén loi
v@i banh cang




Chwong 4: CAC BO PHAN MAY-CTM_ Cdc moi ghép

REN & MOI GHEP BU-LONG - REN
*Sw hinh thanh- théng s6 dwong xoin oc:
+ GOc xoin

d- Khai trién Mat phang
(goc bwére 6 duting xoan 6¢  nghiéng
\ {
ren): o . \ /
P GOC '\ J'f.-"""- o
+ Buée ren: | budcrene L —" |4 E
P dworc tieu s N | Y
e = &% | O
chuan hoa \__) Y | &

L Chuvi=w*dy |

- §-<




Chuwong 4: CAC BO PHAN MAY- CTM _ Cdc méi ghép

REN & MOI GHEP BU-LONG - REN
*Thong s6 hinh hoc Pudng kinh 16i
cita ren- (chan ren)

+ dwong kinh (ngoat)
danh nghia : d

+ dwong kinh [0
(chan ren): d,
+dwong kinh trung
binh: d, = (d+d,)/2

+ gdc tiét dién ren: y
+ dang ren (tiét dién

SR

|

Goc tiet
dién ren

Budc ren
S

il

Dang ren

-—

ang kinh trungﬁ |
(Buydng kinh vong chia) | d,

Dutng kinh danh nghig d
ren) (Buong kinh ngoal cla (fi-r;\ ren)




Chuwong 4: CAC BO PHAN MAY- CTM _ Cdc méi ghép

REN & MOI GHEP BU-LONG - REN
*Cac loai ren:
+ Theo muc dich R |
str dung: ren ghép "
chit & ren truyén

dong / |
Ren ghép chat / |
thwong dung A
Ren nhon, bwdc
ren nhé, goc tiét
dién ren Ién dé tranh ty thao 1éng;

Ren truyén dong thwong dung ren hinh
thang, bwde ren lém, goc tiet dién ren nhé

L
v Truc rang hinh lom cau




Chwong 4: CAC BO PHAN MAY- CTM _ Khai niém

GIOI THIEU: CUM THIET BI

focdoquayn,  Momen xoan M, Toc do quay n.
g / Momen xoan M,

Trong
MIMETETN quan day

:

M

~ Taitron
— - e




Chwong 4: CAC BO PHAN MAY- CTM _ Khai niém
GIOI THIEU: truc vao ciia hop so:
cac chi tiét, cong dung, cach lap rap

R,
P \\/
] 3
) N i 4
? e
7] R — — —
Z Z
] )
Fm N %
]
|




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap

LAP RAP XY LANH KHI NEN
Cum lap rdp B Cum ldp rap C CumldprdpA
3 81413 12 13148 1
/ \
- i -4& ‘ '\
y TN ETi TSIV LIS L Ll ’ 15 2 3
'\\ f f
5 —
10~ P4
TI777 7P 7777777777777 14-16 4
I\
16 N _‘& , "




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap
LAP RAP XY LANH KHI NEN

Danh séch chi tiét: Xi lanh khi nén Pz 2]
—\;n-t-ri_-sgluqng Tén Vit [Solugng | Tén

1 l Nap truidc u 1 Cay ti pittong

ol Bac din hutng 10 |1 Pittong

3 I Phot chan bui 1. 3 Pittong glam chan

4 Vi | Yong chan dan hal 12 Jp Ki lanh

5 2 Roang-giam chan 13 2 Mat bich xi lanh

6 2 Vong-0 4 (2 Vong chan (circlip)

7 1 Nap day 15 |8 Vit luc giac chim

8 1 Pittdng giam chan 16 |2 - Vit chinh giam chan




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap

LAP RAP XY LANH KHI NEN —
Lap rap cum A - B




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap

LAP RAP
XY LANH KHI NEN -
Lap rap cum C

Lap rap hoan tat:

+ Thw tw

+ Kiém soat cudi

+ Kiém tra dj kin

+ Kiém tra chirc ning

+ Dan bang, ghi loai
thiét bi




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap
LAP RAP HOP SO BANH RANG CON




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap

e e e e e S

LAP RAP HQP SO BANH RANG CON

Vé hép s6 18 19 21 22 20 2.5
\ . | . . , .\
I ‘*_ : ' : ’/ 3 ";'/ 7 -___-_FP" 3
Whs; T
24 ' ‘ ~ 1 0 SN \
=il : DIy, e
s
23 ; . % Lol ﬁ : =]
St = 7 =D
s | V¥ = g
17 ‘ ' 5 \ S
77 — 7
| S :
16— |
Cum lap rap B
Cum |3p rap A | \
Hinh 1:1i4p 6 biink riing ca 15 - 14 3812 ¥ 10 8

(mat cit)



Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap
LAP RAP HOP SO BANH RANG CON

Danh sdch chi tiét: 89 truyén dng bing binh ring con (Hop 86 binh ring eon)

Vitrf | 561ugng | Tén chi tiét vitr | 561ugng | Tén chitiét Vittl | S61vgng | Tén chl e
1| 1 [Vohdssd 10 [ 1 (Vongbirinhsdu | 19 | 12 |Vitddutr
2 | 1 |vebgtue ] 1 [Démchnnsic | 20 | 1 |Venghinhio
3 1 | Nép dlybotryc 12| 1 [Vobotryc 21 1 |Pémcichdnhdl
_4# 6 | Vitdutry (tron) 13| 1 |Vongbiddchin
5 I | D8m kin truc quay 14 | |Démkintrycquay| 22 I [Vong chan (clrcllp)
b I |Banhrang con chi dong | 15 || Truc 23 | [Vithit kin
7 | | Dém chinh xéc 16 [ 1 [Thenhbing 4 | 2 [Vongdém phang
8 || Vong bi dd chan 17 | |Banhréngcon | 25 1 [ Vitbitkin voi que
9 | | Vongcach 18 | I |Vobotruc tham i




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du Iap rap

LAP RAP HOQP SO BANH RANG CON -
Lip rap cum A




Chwong 4: CAC BO PHAN MAY- CTM _ Vi du lap rap

LAP RAP HOQP SO BANH RANG CON -

Lap rap
cum B

Lap rap
Hoan tat:
+Cai dat
cum A

+ Cai dat
cum B
+Cham dau
+Chay thw

10 2

- 6
':"_./«:’f/ v
Vo
7 =
PN v S\\\\\i
GIRH | [
’ NN NN
(L L LT 50
PO e A :




