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Judgement method and test verification for tooth surface

curvature interference of spiral bevel gears
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Abstract:” A tooth surface curvature interference judgment method was presented based
on the tooth“Surface topology structure. and the criterion for tooth surface curvature inter-
ference was given by constructing topology deviation of the two tooth surfaces. This method
could intuitively identify if there isthe tooth surface curvature interference, and could reflect
the actual contact field of meshing. Tooth surface curvature interference of a pair of spiral
bevel gears was caledlated. The analysis results show that the toe, the heel and the tip of the
pinion on working flank will be subject to curvature interference, and the contact pattern will
be at the regions of the toe and the heel; the tip of the pinion on non-working flank will be
subject to curvature interference. The spiral bevel gear pair was processed by computer nu-
merical control gear milling machine and the contact pattern was tested. The contact patterns
are located at the toe and the heel of the pinion on working flank; on non-working flank,
meshing occurs on the tip of the pinion. The test results are consistent with the predicted re-

sults by the proposed method.
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curvature interference
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Table 2 Parameters of machine-tool settings
¥ B AE
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715 12 7.5
A& 18] JJ L /mm 97. 825 80. 100
F 1 I/ () 73.158 51. 194
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BRSO 48. 283 35. 868
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Fig. 7 Transmission errors and contact pattern
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on non-working flank
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Table 3 Calculation results of meshing points on convex

Ak a12) p(12)
WA o k(}Z) e Eknl ky2
75 - (Z4)H*]/107"
1 —0.0190 0.0212 —4.5124
2 —0.0188 0.0165 —3.5732
3 —0.0186 0.0125 —2.7870
4 —0.0184 0.0091 —2.1212
5 —0.0182 0.0061 —1.5525
6 —0.0179 0.0035 —1.0640
7 —0.0177 0.0011 —0.64310
8 —0.0174 —0.0009 —0.28033
9 —0.0170 —0.0028 —0.031487
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Fig. 8 Topology deviation of pinion tooth surface with

pinion datum tooth surface (unit;10~% mm)
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