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Abstract: To research the bearing contact characteristics of the developable ruled surface face
gear, and to explain its difference from the traditional tooth surface, the expression of the devel-
opable ruled surface of orthogonal spur gear is established. Because the deviation of orthogonal
spur gear relative to the traditional tooth surface is microscopic, the surface is modified bidirec-
tionally to meet the local conjugation condition and made to mesh with a standard involute cylin-
drical gear. Based on tooth surface contact analysis and finite element bearing contact analysis,
the principal curvature, geometric (no-load) contact characteristics, and bearing contact charac-
teristics of modified straight tooth surface and traditional tooth surface are compared and studied.
The results show that when the transmission ratio is large, the straight surface has almost the
same geometric characteristics and bearing characteristics as the traditional tooth surface, and
when the transmission ratio is small, the edge contact makes the contact and bending stress in-
crease greatly. Therefore, under the condition of a large transmission ratio, the ruled surface can

replace the traditional tooth surface to improve its machinability. The traditional tooth surface of
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face gear results obtained by the finite element method in this paper are compared with the experi-

mental results in the literature, the results show that the error rates of tooth surface contact

stress, bending stress of face gear, and bending stress of cylindrical gear are 2. 17%, 12. 33%

and 3. 97%, respectively, which meet the requirements of calculation accuracy to prove the relia-

bility of the calculation method in this paper.

Keywords: developable ruled surface; modification; face gear; finite element; bearing character-

istics
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Fig. 1 Developable ruled surface face gear
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Table 1 Basic parameters of face gear pair
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Fig. 2 Double crowning for developable ruled surface
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Fig. 3 Surface contact deformation
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Fig. 4 Deviation between developable ruled surface and

traditional surface when gear ratio is i,
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Fig. 6 Transmission ratio 7 vs. tooth surface deviation
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Fig. 9 Tooth contact and geometric transmission error when

gear ratio is 7,
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Table 3 Comparison of tooth surface contact stress results

e fih %% 1% 1/ MPa A BRIT I 1/ MPa
% fe% o IR oy £ o. TR o,
10 721.1 688. 1 749.3 628. 4
11 784.9 669. 1 774.5 642.8
12 793.4 651.0 802.7 626.5
13 762. 4 628. 4 834.5 614.6
14 735.0 611.0 870.5 574.7
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Fig. 15 Tooth surface bending stress when gear ratio is 7
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Fig. 16 Tooth surface bending stress when gear ratio is 7,
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Fig. 17 Bearing contact and bearing transmission error at 7;
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Fig. 18 Bearing contact and bearing transmission error at i,
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Fig. 19 Comparison of tooth surface contacts
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Table 4 Comparison of stress results
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