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Active tooth surface design of cycloid hypoid gears

DU Jinfu'?, FANG Zongde' , ZHANG Yongzhen' , LI Jianhua'
(1. College of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China;

2. School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract; In order to pre-control the meshing performance of cycloid hypoid gears, a conjugate pinion tooth surface was generated by gear

theoretical tooth surface. The pinion target tooth surface that meets the preconditions was obtained by modifying the conjugate tooth surface along the

contact path and the contact line. The sum of tooth surface normal square errors between pinion theoretical and target tooth surface was calculated.

The optimal model was built, setting the modifications of pinion machining parameters as variables and the least sum of square errors between pinion

tooth surface and pinion target tooth surface on both sides as object. This optimization model was solved via sequence quadratic program. The

validity of this modification method was demonstrated by using a numerical example of a high speed axle gear pair. The results show that the max

normal errors on both sides are —4.7um and —-4.67pum, the transmission error deviations are 6.67% and 4% , the max contact path deviations

are 0.275 mm and 0. 177 mm, the results are found in line with the preconditions.

Key words: duplex; cycloid tooth; active design; modification; sequence quadratic program
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Tab. 1 Basic parameters

flERRE el

(hm) (M)
Wz (°) 90 90
i B/ mm 22 22
27 RE ALY mm 3.251 3.251
L 39 9
% 58/ mm 31 31
SyHES/(°) 72.026  17.325
S S NESR/ (°) 49.997  34.046
S 55 5 B 42/ mm 76.5 22.756
®2 HKIEZEE
Tab.2 Machine setting parameters
K /g
JIMsifa/ (°) 0 20.787
JIe a7 (°) 0 -162.669
JI43/mm 101. 196 100. 468
VIR G/ (°) -56.541 74.368
T H 487/ mm 0 21.709
B 1E B/ mm 0.002 4 0.903
PR A& IE i/ mm 0 9.182
PLARMRHE S/ (°) 72.026 -0.531
BRI 0 4.555
R3 TEBH
Tab.3  Cutter parameters
K /NS
Mg Y ME i
DARISE:ERAY 17 17 17 17
JIP52fA2/mm 88.024 87.578 87.697 87.951
JIHWES/(°)  -23.61 17.516 -23.007 18.059
TIEJTEf/(°)  19.822 19.927 -19.839 —19.899
TITIBHR 4/ mm 98 441 99 342 443.88 445.93
PR 40.999 40.999 40.999 40.999
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Tab.5 Modifications of pinion machining parameters

g AT

JIA 242/ mm 0.044 8 0.048 2
TIRWGIES/(°) 0.054 7 0.053 4
I T3 1R/ (°) — —

T3 7] B R 42/ mm -0.000 4 -0.000 1
JIifa/ (°) -0.019 4 -0.019 4
JIefa/(°) -0.004 -0.004
JI{3/mm -0.079 8 -0.079 8
WIEER G M/ (°) 0.023 2 0.023 2
T H 48/ mm 0.078 1 0.078 1
ALEIE &/ mm 0.011 3 0.0113
PRAAE IE i/ mm 0.004 1 0.004 1
LR/ (°) -0.030 3 -0.030 3
RILFRH 0.000 5 0.000 5
BILER 2 0.000 3 0.000 3
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Tab.6 Comparison of different weight coefficient

W T R 225 Y T B KA 25/ wm

F i/ pm? ™ T U [

w1tk 148 320.28 -58.6 -58.1
w=0.8 2 577.92 -2.12 -9.92
w=0.5 2 440. 11 -4.7 -4.67
w=0.2 3 300. 37 -11.47 -2.88
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