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Optimization of Specific Film Thickness for a Disc Cam
Using Genetic Algorithm
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Abstract

The rate of wear of cam followers in a valve train system is mainly a function of contact stress
between the cam and the follower, sliding velocity and hydrodynamic film thickness between the two
mating surfaces. The wear or surface fatigue can be reduced by maximizing the elastohydrodynamic
film thickness. In this paper, an attempt has been made to estimate the optimal specific film thickness
of cam-follower system quantitatively. A general TES polynomial function with real values of
exponents is developed and genetic algorithm (GA) is used as optimization techniques for maximizing
the minimum specific film thickness. The optimization programs enumerate values of the exponents for
synthesis of cam displacement curves. The results show that the minimum film thickness can be
increased considerably, e.g. approximately 7% in this paper.
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Fig. 1 Definition of a disc cam with a
translating roller follower
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Table 1 Follower motion

Cam angle | Rise(+) or

Type of motion
intemal Retum(-) P

Segment

1 0°~90° 9.49(mm) TES polynomial

2 90° ~180° | -9.49(mm) | TES polynomial

3 180° ~360° 0 dwell

Table 2 Cam design and analysis parameters

Base circle radius (Z;) 17 mm
Roller circle radius (72;) 10 mm
Eccentricity (e) 0 mm
Orientation of cam rotation ccw
Cam width (Z) 14 mm
Follower effective mass (m,;;) | 1.0 kg
Damping ratio (¢) 0.1
Spring constant (k,) 120 N/mm
Preload (7, 60 N
Camshaft rotating speed (w) 1500 rpm
Absolute viscosity (n,@457C) 34.3x10° Ns/mm?
Pressure-viscosity coefficient (ap) 1.5x102 mm3N
Cam surface roughness (ch) 0.1 pum
Roller surface roughness (qu) 0.1 pm
Coefficient of friction (u) 0.1
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Table 3 Optimization parameters range

Parameter
D 5~ 45
q 5 ~ 45
r 5~ 45
5 ~ 45

Range
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Table 4 Setting option of genetic algorithm
Options Setting values
Population size 500
Max. generation 500
Crossover probability 0.8
Mutation probability 0.02
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Table 5 Comparison of results

2_13_2:;8:0 Present RVGA
poly results
results
p 10 5.0122
q 20 5.0147
30 44,6129
w 40 44.9853
Ay, (MM/rad?) -12.0493 -23.3277
mae (MM/rad’) 40.0038 20.6162
( ) (N) 1138.5380 785.2762
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Fig. 8 Comparison of Hertzian contact stress
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