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Abstract

The processing errors, installation errors and deformation often lead to Gears partial load during
gear pair transmission process. The paper analyzes generating mechanism of partial load and li-
mitations of gear modification about the spur gear pair as well as the Helical Gear Pair, proposing
to use this new arc cylindrical gear to improve the carrying capacity and anti-bias load capacity of
the auxiliary drive gear. The paper analyzed the principle of anti-bias arc cylindrical gear carrier
based on the geometric characteristics of the arc cylindrical gear, using the finite element method
to analyze the stress of straight teeth, Helical and arc tooth cylindrical gear pairs respectively,
showed that the arc cylindrical gear pairs can significantly improve the stress state of tooth sur-
face, with a clear anti-side load characteristics.
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Figure 1. The involute arc cylindrical gear
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Figure 2. Load distribution of gear material
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Figure 3. Involute arc cylindrical gear tooth profile
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Figure 4. The meshing of involute arc cylindrical gears: (a) The gear pair meshing station; (b) The contact lines
of tooth surface
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Figure 5. The meshing line of the involute arc cylindrical gears: (a) The radius of tooth surface;
(b) The meshing line of R; slightly larger than r;; (C) The front view of Figure5 (b)
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Figure 6. The change of meshing line of the gear pair with 1 degrees of error in the vertical direction: (a) Helical
cylindrical gear pair; (b) The involute arc cylindrical gear pair
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Figure 7. Equivalent stress in the ideal meshing of helical
cylindrical gear pair
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Figure 8. Equivalent stress in the ideal meshing of spur
cylindrical gear pair
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Figure 9. Equivalent stress in the ideal meshing of invo-
lute arc cylindrical gear pair
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Figure 10. Deviation installation of gear pair
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Figure 11. Equivalent stress in deviation installation of
involute arc cylindrical gear pair
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Figure 12. Equivalent stress in deviation installation of
helical cylindrical gear pair
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Figure 14. Experimental apparatus to verify the anti
load characteristics of the involute arc cylindrical
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Figure 13. Equivalent stress in deviation installation of
spur cylindrical gear pair
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