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Abstract

Knowing the wide use of the chain transmission, this article focuses on the computing of the theoretical rolling surfaces of
sprocket when it is coupled with a roller chain. The sprocket tooth profile is defined as the envelope of the roller circle manifold
defined through the relative motion between the sprocket and the chain. The equation of meshing is computed using two different
ways. The paper shows an important peculiarity of the mathematical model, those of the importance of both solutions of the
equation of meshing, in opposition with most cases in gearing theory where usually only one solution is applicable.
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1. Basic definition

The tooth geometry of the sprocket is defined by certain standards as follows:

e The roll chain and hoisting coil chains, according to DIN 8187 and DIN 8188, and the standardized toothing by
DIN 8196, as shown in Fig. 2.

e The symbolization of toothing for 21 sprocket teeth and a double strand roller chain 10 B — 2, according to DIN
8187 it is: Toothing DIN 8196-21 Z 10B-2.
The medium gear ratio for chain transmission having the pitch p and the number of teeth z is
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n;and n, — the driving respectively the driven gear rotation;
z;and z, —the number of teeth of the driving, respectively the driven gear;

d; and d, — pitch diameter for driven, respectively driving gear, according to relation (3).
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Fig. 1. The roller chain sprocket tooth geometry in accordance with DIN 8187 and DIN 8188. (a) tooth gap profile; (b) gap between tooth
profiles; (c) ,,4 " distance between two sprockets at two single chains [1]

The geometrical elements of the tooth space are computed using the following formulae:
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