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Analysis of Meshing Behavior and Experiments

of Spiral bevel Gears with High Contact Ratio
DENG Xiao—=zhong™?, 'FANG Zong-de’s~ WEI Bingyang’, YANG Hong-bin'

(1. Henan-university\of Science and-Technology, Luoyang 471003, China;
2. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Based on the simulation methods of TCA and LTCA, a new approach to the gear
geometric surface design forincreasing the contact ratio is proposed in the paper to supersede the
traditional method which regards the contact path as being perpendicular to the root cone. We
purpose to develop the design method for high contact ratio by means of sloping the contact path.
The designed gear set has lower transmission error under load, reasonable load distribution and
excellent meshing behavior. T he experiments of the tooth root stress and noise testing have
proved that the method is efficient for designing the high contact ratio gear set, and has some ad—

vantages of dynamic behavior and strength.
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Fig.- 1 Different designs on sloping contact path
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Table 2 Machinetool s settings
20< 50< 78<
12 12 12 12
( ) / mm 114.3 109.45 109. 69 109. 92
(T 51. 88 30. 80 30.80 30.80
(T 81. 90 80. 16 80.00 77.78
(T 66. 790 215. 746 215.112 215.374
/ mm 0 - 3.78 - 2.41 - 1.51
/ mm 0 1. 55 ~ 1.088 v
1. 198253 1. 755752 1.771852 1.749715
50,0 ) ? ?
1. 50, 1: ,
1. 46; (¢) ,
8 .
2.33, 2
1: 0.43 91
150 Nm ,
; 150
Nm 1 )
’ 2.2
(d) (C) ’ ’
(30 kW)
’ 5 ND-2
1 30 cm
2 PCK-6K
Labstar s
(1)
( ), 2.3
1
(2 ; 750 +/ min, 1000
; r/ min, 1250 v/ min, 1500 ¢/ min
150 Nm
(3) , 2 3dB
, LTCA 1 2dB
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Fig.2 Structure of test rig
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Fig-3  Comparisons noise for different sloping path
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Table 3 Test value comparison on tooth root stress
20° 50< 78<
/Nm IV 1% v /% v /%
300 0. 641 — 0. 548 14.5 0.456 28.8
400 0. 869 —_— 0. 710 18.3 0.495 43.2
500 1. 053 —_— 0. 856 18. 6 0.597 43.3
PCK-6K
3.3 (2)
205 ’
5078 o3 2
3 dB,
300 Nm, 400 Nm, 500 Nm,
I 2dB
100 1/ min 3 ’
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