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Development of Companion Flange Differential Balancing Program
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Abstract

The front differential unit of the four-wheel drive truck is connected with the drive shaft using a
size reducing hollow cylindrical companion flange. The flange is made from ductile cast iron which
balancing is needed in order to reduce vibration by using balancer machine. The acceptance unbalance
limit is specified by OEM automotive manufacturer. The unbalance of companion flange has been
considered to be a single plane unbalance or static unbalance since the ratio of its outside diameter and
thickness more than 7:1. Reducing unbalance by drilling unbalance mass around outside diameter of the

flange. The program of existing balancer machine has limit capacity of unbalance removal about 70 g-cm.
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maximum. The maximum number of drilling holes used in the process is 6. And it results in high reject

rate, up to 30%. Therefore, in this paper, computer program has been developed in order to increase

capability of unbalance correction of the companion flange to extend the range of correction by adding

more drill holes to be 9 holes. In the beginning, the equation from analytical method is employed to solve

the result. Later. it is compared with the existing machine program to check its accuracy. It is found that

the results from both calculations are in good agreement. With 9 drilling holes correction, its capacity of

unbalance removal is up to 110 g-cm, 57% increasing.

Keywords: Rotor balancing, Differential gear, Companion flange
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