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Abstract : ‘According to the defieiency of tooth contact analyss analyss, an improved
tooth contact analys s algorithm was proposed. Based on the spatial surface engagement the-
ory, the Enler-Rodriguesformula and the equivalent relationship between the contacted areas

shapes, the tooth contact analysis algorithm was proved. Through the equation transforma

tion, the dimensons of the nonlinear equations for the contact points postion were de
creased. Theinitial value was obtained regularly by the meshing equations. Taking a pair of
spiral bevel gears as an example, the algorithm was proved. The results show that the com-
plexity of initial valuesis decreased, the stahility of the solution for nonlinear equationsis
enhanced, and the complex calculation of relative curvatures of the tooth surface is avoided
by usng the geometrical educational relationships between the geometrical parameters.
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Fig.2 Sketch of contact analyss condition
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Fig.3 Sketch of installation of gears
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Table 2 Processing adjustment parameters of spiral gears 1‘; =20
B
-30
r/ mm 145. 923 152.4 _40 ) ) )
o -20 -10 0 10 20 30 40
oo/ (°) 18.75 18.75 KA 0/°)
ay/ (%) 21.25 21.25 5
b/ mm 1.651 3.81 Fig.5 Function of transmisson error figure of
middle point
/ mm 154,127 146. 886
e 0
il (°) 0 0 )
il ) 0 0 g4
€ 6
Em/ mm - 1.463 0 =g
= 0
Yol () 42.728 42.728 2 4,
Xo! MM 4.374 10,0001 o —
-40 ~30 420 -10 0 10 20 30 40
e/ (°) 55. 706 54.093 6
Ra 1.364853 1.413102 Fig.6 Contact figure of middle point
or
2 -
3 E 4>
Table 3 Design-parameters of spiral gears < 6t TCA
&
Q8 ETCA
101
z 37 37 12
m - 8 40 T30 20 100 10 20 30 40
%K //mm
b mm 63 63
7 A E=—0.05A P=+0.1
a/ (%) 20 .
2/ () 90 - Fig.7 Contact figure of middie point influenced
h/ mm 6.8 6.80 by installation error A E=—0.05A P= +0.1
ha/ mm 8.3 8.30 5
W mm 15.1 15.10
8/ () 45 45
8/ (°) 47.267 47.267 '
i/ (°) 42.733 42.733 '

0/ (°) 2.267 2.267
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