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Kinematic Analysis of a Circular-Arc Cam with
Roller Follower
Case Study: Cam for Controlling Intake Valve in an I.C.E

Dr. Ayman Alkhabbaz/Altajer®

Abstract

In this research, a kinematic analysis of a circular arc cam with radial reciprocating roller follower has
been carried out. The relationships of displacement, velocity and acceleration of the follower on the face
arc and nose in terms of the angle of rotation of the cam have been derived. The derived relationships
allowed easily to transit to the same cam with both knife-edge and flat-faced followers without new
mathematical derivation. Charts of motion are drawn in terms of the angle of rotation of the cam, in order
to evaluate its performance kinematically. Sudden changes in acceleration during both the lift and down
strokes lead to creation of variable inertia forces in value and direction, causing shock loads that affect the
cam mechanism. To evaluate the effect of the radius of the spherical follower on the acceleration change,
this research examined a numerical example of a cam that is used to control the opening and closing the
intake valve in a four-stroke ICE. A comparison of cam performance was performed with both spherical
and flat followers, in order to assess the optimum values for the radius of the spherical follower that gives
less sudden change in acceleration.

Key words: Circular Arc Cam, Roller Follower, Spherical Follower, Flat-Faced Follower
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g bl & bl kbl shalll PuN AA
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mm deg deg m/s? m/s® m/s? m/s? m/s?
6.5 25 52.63 805.255 1377.8 -8591.6 -6573.64 9969.4
10 25 50.49 855.088 13455 -6190.7 -5132.19 7536.2
20 25 45.80 975.871 1302.8 -3616.3 -3484.82 4919.1
30 25 42.52 1072.253 1296.3 -2719.6 -2851.22 4015.9
40 25 40.12 1150.951 1304.9 -2280.9 -2515.78 3585.7
50 25 38.28 1216.422 1319.7 -2026.1 -2308.13 3345.8
60 25 36.84 1271.742 1336.9 -1861.7 -2166.93 3198.6
70 25 35.68 1319.103 1354.6 -1747.8 -2064.68 3102.4
80 25 34.72 1360.107 1372.0 -1664.7 -1987.21 3036.6
90 25 33.92 1395.952 1388.6 -1601.6 -1926.50 2990.1
100 25 33.25 1427.556 1404.3 -1552.2 -1877.63 2956.4
200 25 29.69 1614.359 1513.8 -1344.4 -1654.41 2858.2
300 25 28.28 1699.914 1572.1 -1281.6 -1578.77 2853.7
400 25 27.52 1748.985 1607.5 -1251.6 -1540.72 2859.1
500 25 27.06 1780.807 1631.2 -1234.1 -1517.81 2865.3
600 25 26.74 1803.117 1648.0 -1222.7 -1502.51 2870.7
700 25 26.50 1819.624 1660.7 -1214.6 -1491.56 2875.3
800 25 26.33 1832.332 1670.5 -1208.7 -1483.34 2879.2
900 25 26.19 1842.417 1678.4 -1204.1 -1476.95 2882.5
1000 25 26.08 1850.615 1684.8 -1200.4 -1471.83 2885.2
5000 25 25.25 1913.303 1735.0 -1174.6 -1434.87 2909.6
10000 25 25.15 1921.622 1741.8 -1171.5 -1430.24 2913.2
25000 25 25.08 1926.668 1745.9 -1169.6 -1427.46 2915.5
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