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Abstract

The disadvantage of current compliant pairs used in micro-displacement fields are that they produce
micro-deformation rather than macro-scale deformation. In order to solve this problem, a new compliant
revolute pair was proposed based on the theory of elastic deformation which can provide macro-scale
deformation according to its own elastic deformation. The model of flexibility matrix was established, and
rotation error was calculated with Matlab software and analyzed in Ansys. The results showed that the
relative rotational stiffness error was 5. 6% and relative rotation error was 3.4% according to the two
methods. Finally, a test of the compliant revolute pair was carried out to justify the two above-mentioned

results. It showed the flexibility analysis is reasonable.
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Structure of new compliant pair
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Force diagram
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Tooth Contact Analysis of Epicycloid Hypoid Gear
Considering Assembly Misalignment

Wang Feng Fang Zongde Li Shengjin Su Jinzhan

(School of Mechatronics, Northwestern Polytechnical University, Xi’ an 710072, China)
Abstract

Based on two-part cutter head, the mathematical model of epicycloid hypoid gear pair was built
through face-hobbing cutting method and generating principle. The relationship between assembly
misalignment and meshing behavior was described by the results of tooth contact analysis. In the situation
of transmission performance requirements, the parameters of wheel blank and processing parameters were
designed. Based on a pair of epicycloid hypoid gears, the influence of each assembly misalignment on the

meshing and transmission performance was analyzed.

Key words  Epicycloid hypoid gears, Face hobbing, Assembly misalignment, Tooth contact
analysis, Meshing performance
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Tab.1 Parameters of wheel blank

AN R PR
S M ME v I
(1 (A) (1 (A)
Wz 3/(°) 90 90
i B BE V/mm 40 40
Y6 4 B/ mm 6. 065 6. 065
Ykt 44 LEAR r, /mm 49. 692 171.575
YIRS B,/ () 42,922 (£EHE) 30 (A7)
[ e S BE H/mm 16. 570 8.331
W% 2 12 49
WHEF 6/(°) 18.206 71.354
Y95 F/mm 65 60
FRIB R 2, 50.033 173
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Tab.2 Processing parameters

VNI PN R
28 M M o
(1) (A) (1) (A)
T H A 2, 5
TIIA% ro/mm 135 135.39 135  135.46
TIHBTE A e/ (°) 21 -19 19 -21
T Ho A B A S0,/ (°) -6.4 -6.429 6.4  6.4265
TIHAM IR B/ (°) 0 -48 0 48
JJ B G BE B /mm 0 3.872 0 3.311
TVHEN @,/ (%) 0 160. 29 0 - 160. 90
T fh j/ () 20. 5097 159. 490 3
EERMBEE S,/mm 172.038 172.038
wEwEme. () 56.9829 -44.061 1
MUK B AR IE £, /mm 35.697 4.115
BLR 0 B 5 R AT 2 AA/mm 15.728 ~10.982
T R PE 45 AB/mm -3.034 8.526
HURMRHESA v,/ (°) 18.205 8 71.353 5
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Fig.7 3-D model for pinion
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Fig.8 3-D model for gear
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Results with shaft angle misalignment
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Fig. 12 Results with axial setting misalignment
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