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Abstract
The aim of this research work is to compare different cams

with intermittent rotary movements by examining their

displacements, velocities, and accelerations. The characteristic

curves of three cams with basic shapes, i.e., Simple Harmonic,

Cycloidal, and Polynomial are compared with those of Modified

Sine (MS), Modified Trapezoid (MT), and Sine Function Modified

Trapezoid (SMT) which are developed from Harmonic, Cycloidal,

and Modified Trapezoid coupled with Polynomial respectively. By

setting the same and constant displacements for all types of cam

movements and presenting the results in graphical form it was

found that the Sine Function Modified Trapezoid (SMT) gave a

minimum acceleration of 4.57. Consequently displacement and

acceleration are important basic parameters to help improve the

design and the efficiency of cam performance in a mechanism.

Keyword: Cams, Cyclodial, Polynomial, Modified Sine, Modified
Trapezoid
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V = (Velocity), A = (Acceleration),

J = (Jerk)

2.1 (Constant Acceleration)
3

2

2
mA tS (3)

2.2 Simple Harmonic motion (SHM)

4

2
2

2

m
S A cos( t )

dsV R sin( t )
dt

d s
A R cos( t )

dt

(4)

2.3 Cycloidal

5 1
360

2
1 1 2
2
1 1

2
2 2

A Am.sin( T )

V Am( cos( T ))

S Am(T sin( T ))

(5)

Cyclodial

-7

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

7

0 30 60 90 120 150 180 210 240 270 300 330 360

Cam angle(��

N
o
n-
D
im
en
si
o
na
l

Accelaration

Volocity

Displacement

1 ,

Cycloidal
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3.

Harmonic Polynomial

3.1 Modified Sine (MS)

Harmonics Sine [3]
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3.2 Modified Trapezoid (MT)

Cycloid [4]
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3.3 Sine Function Modified Trapezoid (SMT)

(MT) 3
rd
Power Polynomial [2]

1 2 3 4 5 2

6 1 3

1 3 0 5 1
8 8
1 0 5

T ,T ,T T . ,T T

T T ,S .

2 2 2
2 3 1 33 2 1

20
9 2 5

3SAm
T T T T T T T

1
3

3 1
1

4

4
3 1 1
1

5 2
5 4

3 1 1
1

0

4

5
4 21

period _ I _( T T )

AmA T T Am
T

AmV T T T AmT
T

Am AmS T T T T T T
T

1 2

1 1

2

1 1 1 12

period _ II _(T T T )

A Am

V Am T T V

Am
S T T V T T S

2 3
3

3 2

3 2

4

3 2 2 2

5 2

3 2 2 2 2 2

3 2

4

2
20

3 2

period _ III _(T T T )

AmA T T Am
T T

AmV T T Am T T V
T T

Am AmS T T T T V T T S

T T

4 5
2

3

4 44
3 2

5 4
5 4 5 4

3 2
4

4 44
3 2 4

5 4
5 4 5 4

5
4 3

4 4 4
3 2 4 4

5 4
5 4 5 4

3 3

3
24

4
220 4

period _V _(T T T )

T T T T(T T )
A Am Am Am

T TT T T T

T T T T(T T )
V Am Am Am V

T TT T T T

Am T T (T T ) (T T )
S Am Am V T T S

T TT T T T

5 6

5 5

2

5 5 5 52

period _VI _(T T T )

A Am

V Am T T V

AmS T T V T T S

6
3

3 6

6

4

3 6 6 6

6

5 2

3 6 6 6 6 6

6

1

1

4 1

20 1

period _VI _(T T )

AmA T T Am

T

AmV T T Am T T V

T

Am
S T T Am T T V T T S

T

4.

( ) , 3-5

3

Modified Sine (MS) Simple

Harmonic 5.33 4

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AMM040

165 AMM040

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



Modified Trapezoid (MT)
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Modified Trapezoid ( MT )
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Displancement Comparative
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3.1 Modified Sine (MS)
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4.57 Modified
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1

Item Motion curve Vm Am

1 Constant Acceleration 2.18 8.00

2 Simple Harmonic(SHM) 1.57 6.93

3 Cycloidal 2.00 6.28

4 Polynomial 1.88 7.78

5 Modified Sine (MS) 1.76 5.33

6 Modified Trapezoid (MT) 2.00 4.83

7 SMT 2.00 4.57
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