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Chapter 5
Cam mechanisms
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5.1Characteristics and Classification of Cam Mechanisms

Used for{ transmitting complicated and precise motion

dwell for a short time during a cycle

ChEe LA — MBI RTINS, B, AIB ™R TE
MR, RHEIRSFELEES), ANShtE&KE3)

5.1.1 Characteristics of Cam Mechanisms

a follower —the driven element

the frame
¥mi: 1 the cost for cutting cam contour is high
2 it cant transmit heavy load,used for control
mechanisms

cam —driver (B i £%2 B Ek MR K4 4F)
ZH R {
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5.1.2 Classifications of cam Mechanisms

1 By the cam shape

(a) plate cam (or disc cam)
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(b) Translating cam
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(c) three —dimensional cam
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2.By the motion type of the follower

(a) Translating follower
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(b) Oscillating follower
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3.By the shape of the follower end

(a).knife-edge follower

AE SRR B 2R B R He R R
%%%ﬁ%@&,%ﬁfﬁ 18

(b). roller follower

A AR EAR, B H
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(c). flat-faced follower

W, fRER, ZEREIEHE, RE.
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4 By the manner of keeping the cam and the follower in
contact

(a).force-closed cam mechanisms (/741 1)
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(b). form-closed cam mechanisms
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5.2 Follower Motion Curves
design steps:

WisE M\shFizsh Al , REHE LR,
1. .M%%(key concept)
PAAR W B B 3h M a5 i de p i e ol
EE ¥ Zr: HRBEE ENORRE A,

HE: NOAEL, roNF 2RI

Base circle,prime circle

B —offset
i BE [fl—offset circle.

1TFEh—total follower travel,the lift
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47 #2h—total follower travel,the lift-¢ K/

Cam angle for rise#®Eizzhf:
3,~BOB’=ZAOB,

Cam angle for outer dwellizfk 1k 4 :
8 =ZBOC=4B,0C,

Cam angle for returnEIRizsh£:
8, '=£C,0D

Cam angle for inner dwelliz K1k 4 :
8 '=ZAOD

displacement curve
EE, hnik R
0! ’ vV—s=v—t
o a—s=a—-t
www . kaoyancas.net




www . kaoyancas . net

5.2.1 Constant velocity Motion CurveXJiEizzhiitE (FEF

Av
im( 2V o0
a =1im( Iy At — 0) :

B/ (inertia force) F=—ma

l

rigid impulsel|{#pds:
H T IEERETCH KR

%ﬁﬁ%l»@ﬂ‘]‘(ﬂ‘ﬁ%%ﬂﬂ%
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5. 2. 2 Constant Acceleration and Deceleration Motion Curve

first half of the rise—acceleration
second half of the rise—deceleration

%

soft impulseZZ M7
ﬂﬂﬁfﬁﬁiﬁﬁﬁﬁmﬁﬁ

Used for low and
intermediate speed cams.
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5.2.3 Cosine Acceleration Motion Curve
(simple harmonic motion curve)

sk

5
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%55955'%2’ %‘{EIJE:‘T,
%55955'22%%, ﬁ‘{tljf

vl

soft impulse
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5.2.4 Sine Acceleration Motion curve ----

(cycloid (3

2£2%) Motion curve)

No rigid and soft impulse—
high-speed cams

5.2.5 3-4-5 Polynomail Motion Curve
345K (B8

5. 2. 6 Combined Motion Curve
(BZ)
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5.3 plate Cam with Translating Roller (or knife-edge)

Methods graphical Design:principle of inversion (JR¥V%)
Analytical:

BRI Eh R ORI R EE

& EEEFLASHENH|
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Giventhat: y,,e,S — @,® Clock-wise

1. BHER. RER, RE
MBI E Cy(B,) -

2 %S—wi@iﬂ] S 1&%%0
(ERZ AN EREZE3A)

3. Ww—oJm, EMAIMHFE
I EFSTERAE, 72
Civ Cu..CoB K o

4. TC, F1ENREER V)£,
=B1—1=B,C,, 1B3IB,.

5. ¥%E31B,» B;+ B,...B,
B RIEROGTE 128
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vy,
B\

i

1. ERRETR, 7R —EHE—oliFT.

2. TBREAEEN, EhrvhT, HESS —AMER.

3. IEE EKRATEREERE F226 V2, NARYE
U B 75 A R 2 75 1] — oo LA H L AR B — 2k DT £k

4 . DA% LR A S e e R 2k B Y BRI RN — 2

5. the centerline of the follower must always be tangent
to the offset circle

RIS ke R B R BT B
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5.3.2 Graphical Synthesis of Plate Cam with Translating
Roller follower.

Roller centre=>reference point.

15 21| 31858 B8 #H 28 (pitch curve of the cam)

IEI‘/J\%@?, ﬁf{@,éﬁ@% envelope of the family of the roller circles
—SEBRES R il 2%

BOHR T s e pLA i,
the 2 [ E AR R 8 B R R
FHH £ PR 2 [ - 12

BT Wi e s B B3
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BT is the common normal

Fig. 5-19
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.\ EIMNEEE R E L AP1ate Cam with Oscillating

Roller Follower
b .., -0

1. /EEE. k¥ RMBFFIVIEE
PEC, (B,) -

2. BS—oizzh BHEED

3. EREREMNOARE, N
BB ES RERAE, 52
Ay Ayl AR ENTARE G
BT [B] 55 3O B L B

4. U RARNELG, | N¥EE,
EEMRNERERRX T C, -
Cz\ ---Cg; MAICIE&I‘%EXXTJE‘Z

yf A EMZIBZ v v, ..., B3

I L R R B B,. By ...By.

ZE MBS LA RS E 5. #BEIKIB, By» B,...B, & RIE

IR R o
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3. _Z}EEMi)J""PIate Cam with Translating Flat-faced Follower
(1) BCFRE BN EBASE K
(2) B EERE, 2 ERTTEIKIIB,. B,...

(3) IB,~ B,... R{fEH—RFITR, B3 —ELK.
fEH BRI E%LE, 52D ERRE L.

RN LA R SR

PRSI e R BR B TH B
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example 5-1 (study after class)

.3 Analytical Synthesis of the Pitch Curce
.4 Analytical Synthesis of the Cam Contour
.5

Locus of Centres of Milling Cutter.
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5. 3.6 Pressure

plate cam with translating roller follower

Angle «a

F—hde /B T M 3h 138 3) 7175 A,

Along common normal

o—pressure angle,

k1A B RIAL

5 Mgt EAER ROEEE DT H BT R EIBEA -

F F BHmA

F" 54 f1side—thrust

PEHE t, jam

(!izt:jk:’ 1JL1¢Q Eﬂ‘fﬁi

o<[a] (allowable pressure angle [a] )
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N——M B B 5 ] R
N=+1 positive offset mechanism(FE{{RL)
-1 negative offset mechanism(BEIRA)
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r, } al cam becomes larger!

MR,
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5.3.7 Radius of Curvature

Thde e B B R 2 R RE S IE W TR
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R R
p — @L@Jﬁ%ﬂ@%%f T
Po— SEFRER S B 1 2R3

HILREZ MY : convex section

curve.

Pa=P T
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1 On the convex section of pitch curve.

Pi )
itch curve Pitch curve

Pitch curve

Cam contour
a) < £Bmin b) 7R = PBmin ) rR>me,'n
Fig. 5-26

Pr = Pp—

. 0 Ps =1 - Pr =0 Pp <7k
Py > Tg - Pr > cuspZRi

%@%l ,—\jjjtl%, %;"’ﬂﬂ: 0. 1yp<yR<0° 15yp

www . kaoyancas.net S‘EA Ig/j*< Eflzg% i y

motion distortion
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5.4.2-5.4.5 (H&) omitted
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83 E=
SEF I AT Fe WA AR L R T A AN, 258 A fusk

. efR AT B MR N
Kz sh M .

3. ERAUH, R dG A AT AR
KB F 5 FE B .

4. B EE VIR R R S SEPRAR BT 7

5 R R IBIE S U BHE ST A AR ?

6. N AANFEN T O REE, AR e 5 (]~
177

7+ BOHR T MBI e HUES, dnsehrke BE_EH IR A,
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7%

& (a) ME (b)) 737l 9 T30 B W\ sh a2 Ee
ﬁ%ﬂm%fﬁ%ﬁzﬁ%ﬂzﬁ#ﬂﬁ/&uﬁﬁ PUR, E%0: R=100mm,

OA=20mm, e=10mm, r.=10mm, ¥/ EMEEFE: SN H
KR E (B R A ED 77 7] [ 3490° By LA
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2. Wit—ImEHINR T IS RTE AN, e B 7 M &
M ERIIE A EE R . CRiEie=10mm, 3 —411r0—40mm,
RTFAtr=10mm, M@z MW T: 0=150° , ©=30° ,
@’ =120°, @ =60° Mm#f%ﬁummkmﬂﬁiﬂ,
ATFEA=20mm; @EH%M@%U@Z@@@%%J@@@%, e H
MBS 22 ] S it Fe Fe 58 Hh 22

E
.
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3. it PIRES NSRRI, (e [l e TS [ A
Mﬂ%?‘ﬂﬁbhﬁﬁﬂ~ﬁﬁﬂ“ L RAZE [ 12 = 60mm (e

h=20mm, @=150° , @=30° , @’ =120° , —60" ,
MBI ?’ﬁazulmeii)ﬁ)uﬁﬁiﬂ Iﬁlfrazuﬁb[l@ fUZLJ\_
AR BN R AL, % B iz AL e e BT i 2 e B
JRIAI VAT I o
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4. Wit —FIEIEN NSRRI, T ES [R5 ) A B
WG E I BT~ . ©%01,,=75, r,=30mm, M@ R T.
P=180° , O~=0° , ®’=180° , @' =0° , MWL LLRIEIZD)
fﬂﬁﬂ%—'@ﬁﬁﬁ%zﬂ Vinax— 15" 3 Iﬁlﬁuﬁbuﬁﬁﬂz Riz B EIR [
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