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Optimization design of the error sensitivity for spiral bevel gears

SU Jinrzhan, FANG Zong-de

(School of Mechanical Engineering,
Northwestern Polytechnical Univesity, Xi’an 710072, China)

Abstract: In order to improve the sensitivity of spiral bevel gears caused by assembly er-
rors, the optimization total curvature of different surface was applied from the tooth surface
topology structure. The total curvature of two meshing surface contact points which orients
lengthwise, can be considered as sensitivity coefficient, and the effect of reference point
sensitivity coefficient of local synthesis and location parameters was investigated. The ma-
chine-tool settings of pinion which reduce sensitivity of assembly errors can be obtained by
the optimization of the first order gear ratio, contact path direction, sencond order modified
and third roll coefficient. The numerical example reveals that sensitivity coefficients of
whole mesh cycle is controlled in comparatively small range., the amplitude and symmetry of
transmission curve can be achieved to design requirements, the meshing quality can be im-

proved.
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Table 1 Blank of the driving and driven bevel gears

Z 23 86
/mm m 4.25
/() a 20
/() B 25

1 187
2 . 6 o 1 o "
i ’ 6 /() > 51°9'7
’ ' ) /) P 10°6'48"  41°2'20"
’ /(") S, 10°57'3" 41°24'
n o
2) C.D ) "y /() o 9°45'7" 40°12'1"
; TCA , /mm d 97.75 365. 50
E— N /mm R 278.341
’ C /mm R.. 256. 841
AS D
’ /mm B 43
3) 772 .
- /mm h, 4. 89 2.11
4 L H,.
H % /mm hy 2.91 5.69
N
) , TCA , /mm h 7.8 7.8
4 /mm C 0.8 0.8
, UER ’ /mm D, 304. 8
Eml ’
772 Eml 2
s 12 s Table 2 Parameters for local synthesis
’ VE Eml .
b
, , 7./ 20. 6432 15.8493
s mb —0.004238 —0.005148
C.D 2a/mm 12.9
. ’ . o/mm 0.0065
CNC(computer numerical control)
Ax/mm 0.45 —0.25
b
Ay/mm 0.2 0.3
3

Table 3 Machine tool-settings for gear

D., /mm
P, /mm
a /()
S,,/mm
q»/mm
My
E../mm
X, /mm
X2 /mm

Y2/ ()

152. 4
3.429
21( )19¢( )
236.8792
35.6699
1.52295
0
0
—1.623470
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Table 4 Machine tool-settings for pinion ’ 5
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Table 5 Errors of alignment allowed

H,/mm 0.4852 —0.3644

H,/mm  0.4254 —0.7121
V/mm 0.8032 —0.5486

/() 2.8647 —2.3245
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