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Contact Ratio of an Internal Meshing Gear Pair with
a Straight Line Tooth Profile Out Gear
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(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: According to the gear meshing principle, the basic parameters of external gears with straight
tooth profiles were defined by reference to the parameters of involute gears. The relationships between
the tooth angle, pressure angle and minimum number of teeth were obtained, and a coordinate system
was established to obtain the tooth profile equation. On this basis, the meshing limit points were studied.
In order to meet the requirements of continuous transmission, the meshing line of a linear meshing gear
pair with a straight line tooth profile out gear was deduced, which is a curve with increasing curvature.
The meshing characteristics of the transmission of the internal meshing gear with a straight line tooth
profile out gear were analyzed. According to the theory of contact ratio, the formula of the contact ratio
of linear conjugate meshing gears was deduced to ensure the requirement of continuous transmission
when the tooth parameters were designed. According to the basic parameters of the gear and the
calculation formula of the contact ratio, the relationships between the contact ratio and the height
coefficient of the external gear tooth crown, the height coefficient of the ring gear tooth tip as well as the
pressure angle were studied.

Keywords: straight line conjugation; internal meshing; contact ratio; pressure angle; tooth height
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Fig. 1 External gear tooth profile of the internal meshing gear
pair with a straight line tooth profile out gear

HEE AT L, SRS —E i, I EoN,
TEE BN, W, &S x il 58 i RN BOE
SRR T WER/NREG WE 2 FoR .

50
40t
30t
< ——a=20°"
2 a=25°
20¢ —a=30°_
—a=35°
I ——o=40°
10 =45
a=50°

0 5 10 15 20 25 30
2

2 B5zHIXE&R
Fig.2 Relationship between f and z,
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Fig. 4 Local geometric relationships in engagement
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Fig.5 Gear pairs conjugating at point K
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Fig.7 Meshing line of the internal meshing gear pair with a

straight line tooth profile out gear
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Fig.8 Conjugate angle of the internal and external gears
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