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Chapter 5
Cam mechanisms
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5.1Characteristics and Classification of Cam
Mechanisms

5.2 Follower Motion Curves

5.3 plate Cam with Translating Roller (or
knife-edge)

5.4 Plate Cam with Oscillating Roller

Follower
5.5 Plate Cam with Translating Flat-faced
Follower
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5.1Characteristics and
Classification of Cam Mechanisms
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Applications (Used for)

{transmitting complicated and precise motion

Dwell({= &)for a short time during a cycle
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5.1.1 Characteristics of Cam Mechanisms

cam —driver (B B4 Bk ME R #H)
¢H %, { a follower —the driven element
the frame

Characteristics :

1. the cost for cutting cam contour is high
2 .it can’t transmit heavy load,used for
control mechanisms
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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

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

(a).knife-edge follower

RESTERERIOLR R
i, CRRREEZEmR, 57
IR, KR

(b). roller follower

AIASERAEE, RE
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(c). flat-faced follower f %

1, KER, ZEAGABMIR, SiE.
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4 By the manner of keeping the cam and the
follower in contact

(a).force-closed cam mechanisms (778i#1)
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(b). form-closed cam mechanisms

5. Requirements(Z3K)
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5.2 Follower Motion Curves (M\EhEEhEE

Steps of design cam :

Mt ERME , RETREOREE.

P

1. . & (key concepts) %
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e A4 A Bl '
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HEE¥Fr,: MEEELETOSHRIEEE;
EE: LOAELT, r0AXENE;

Base circle, prime circle

{mE e—offset
{R2E [Bl—offset circle.

1T Eh—total follower
travel,the lift
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1T FEh—total follower travel,the lift-B KA

»

Cam angle for riseEf2i123) A -
® =BOB'=ZAOB,

Cam angle for outer dwelliZ/RK 1E £ :
P =4BOC=4B,0C,

" y

Cam angle for return[F|F2i23)) £ :
P '=2C,0D

Cam angle for inner dwelliZfKk 1144 .
@ .'=ZAOD
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1
|

displacement curve/

RIPPEE, MEEE

ZhASTE N B IR 25 B
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5.2.1 Constant velocity Motion Curve

/_
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HiEa R (FEREBD

Av
a =lim( A7 At —0)— ?O

B (inertia force) F=-m
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rigid impulseR| 4 ih-
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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

S=1—at2
2

Vo = a ,t

soft impulseZFi:md; .
INIE B & A FRAE R R AR
Used for low and

oY intermediate speed
cams.

_—
C ot
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5.2.3 Cosine Acceleratlon Motion Curve

R ZINEE s R

(simple harmonic(i&ig&) motion curve)

CANE, %iﬁ(ﬁh ;
“AANAE, BF

l

soft impulse

_——
0,1
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5.2.4 Sine

IESZ IR IB T AE
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Acceleration Motion curve

(cycI0|d (&

E4%) Motion curve)

( No rigid and soft impulse—
high-speed cams

\» 5.2.5 3-4-5 Polynomail

1 Motion Curve
S5z =, (E&)

5.2.6 Combined Motion Curve

(&)

—

4
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5.3 plate Cam with Translating
Roller (or knife-edge)

Methods
graphical Design:principle of inversion (Jg#%¥:)
Analytical:

principle of inversion (F#55%)

www . kaoyancas.net



www . kaoyancas . net

www . kaoyancas.net



www . kaoyancas . net

5.3.1plate Cam with Translating knife-edge
followerEzi \sh i 27 i i1

Given that: 7,.¢,5 — ¢, Clock-wise

Deign the pitch curve (3£ Ei%k) of the cam

—————1 80"
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The process(V &) to design the pi% curve is:

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

2. RKS—olaz) EMFD.
FEREEZAMEIRRIZZIA)

3. W—olik, BNz
S ERESZEEAE, 53

Civ Cy...Coie 5
4. EC, RIEmREERERITIZ,
j%ilii:l--jl’:==al?1(f3, :%Eégﬁlnglo

5. %1828 B,. B, B,...B,
H RIEROEIE £ .
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1. The pitch curve can not be drawn in the direction

of 0. ¥FBER¥.EFE, HR—EB—wHED.
2. ERAEIE /), SEFRiEITHR, BHST —MEkE.

3. SEEENRAERERr2FVIZ, MNRE

WEHZ RT3 5 — olEFR{E:

4\ (BLE SO EREERIEE B R

Ly —R 1%k
ESZ""%EQ[O

5.\ the centerline of the follower must always be tangent to the

offset circle

VAL = F_ ‘\ _\L
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5.3.2 Graphical Synthesis of Plate Cam
with Translating Roller follower.

The roller is always
tangent to the cam
contour(zE4z) at all times.
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Roller center->reference point.

The locus of the roller center relative to the
cam is called the pitch curveI®if BiZkof the cam.

B/NREF, B84 envelope of the family of the
roller circles —3:[REfZkcam contour

IR F AR HLiaRT,
&E&Eﬁ%l—-fé%?ﬁﬁiiﬁ%ﬁl’l
é&mg.__{éo

B AR BRI h B




Are there any
other methods to
find the cam
contour?

A&

P BRERHY &

B [R0BR R T4

Zr,, BFREE%?7?
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The pitch
curve should be
designed first.




The pitch
curve and the
cam contour are
two parallel
curve.




The pitch
curve and the
cam contour are
two parallel
curve.

Bl Is a

common normal
(31228 to the
pitch curve and
the cam contour.




dis not a
point on the cam
contour.




a Is not a point
on the cam
contour, either.
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example 5-1 (study after class)

5.3.3 Analytical Synthesis of the Pitch Curve
5.3.4 Analytical Synthesis of the Cam Contour
5.3.5 Locus of Centres of Milling Cutter.
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5.3.6 Pressure Angle a

plate cam with translating roller follower

F—h e 4R T s HI 3K 30 7175 4,

Along common normal

o—pressure angle/ s /] /. Bfil SVE
22 5 M\shiF _EAVEH IR T 1 B & 1)

B
F F’=Fcoso. BT/

F""=Fsino B E4 /]
EE¥ET, jam (K{F)
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F FF=Fcosa HH%/]
F’=Fsina FE4 /7
EERE L, jam (£1F)

aid X, HligE 8

Pressure angle a changes
during motion so it is necessary
to control the value of the
maximum pressure angle omax-

a<[a] (allowable pressure angle [a] )
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2. N\EE2 714505 B 8 %iﬁ
0 —— B
F—— "% AER T M3 3h 7

N,

F/F’:Fcosa AH2 7
\F”:Fsina BESH

atTF {1 F"7

HLRAE S A !
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Ba R THELPUE, W TR E NSrIRsh 1%
R, #AREAHESINBIF. —
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0 cosa—f(zl‘;ljlb)sina

21/ +Jb

COS Uy, — f( )SlIl Aim — 0

b
Piim = TS T, 57

YodEila,,,, WEEBEREY, BRsHERELA, BES
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www . kaoyancas.net



www . kaoyancas . net

123 B

R MBI

www . kaoyancas.net




www . kaoyancas . net

3. MM EFREANHE jf,
Y P 5 4T 7 A B R N,

e N R e

y ds / dt d_s

! _
o doldf

ds _
‘IOP _7759‘ _|de

7756‘ ds—n&e
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SO T
<0, [EIFENM

[ HEFR:  ds/do> 0, yoe>0, S
EF2: ds/de<0, nde>0, S

H#FE : ds/de>0, 5oe<0, S

e E: -

| ElIfE: ds/de<0, noe<0, S

2. 5o, e, S(p)—ER: r | ay 1
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> [[ds/d6 - |/ tan[a] - s + €2

*E %*’J%ﬁﬁg%ﬁ—‘/\r 18,
Wkr)=(1.6~2)d, dRNMBHKIER;

AREa,.<ld;
= e, WKr, Bt
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5.3.7 Radius of Curvature (iR ¥$13)
™SS H B ) B R B Y R B TS IE W AR
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Po=PTTy
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(2) BB AN
Pa=P I
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%p>f}, I)_I\IJ,OOPO’ %p=”r7 )':”Jpa=0,
SRR AT K ; SEPRERER IR A5
wE S, AEMEH.

Fp<r., Wp,<0, SEFREFLLAT W ;
TR X T %, HREERENR.
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g BT B FE20I/NTHRRRE &N
R/ NI ZREIE: Pmin

BN Yy < O°8pmin

SERR BT HIiEr=(0.1~0.5)r).
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5.4 Plate Cam with Oscillating Roller Follower
E PN e S A L VR A

Given : (I)%r':'ﬂy Ig» a4, l, Ymax? O-Y

Design the cam contour.
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Attentions (this chapter)

Classification of cam
Follower motion curves

How to design the pitch curve and cam contour
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Homework

Read book p72-91.
Exercise P103:5-9
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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
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& (a) ME (b)) 737l 9 T30 B W\ sh a2 Ee
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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
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