538 Hei B o X @ K F F R Vol.53 No. 8
2019 4F 8 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2019

DOI: 10. 7652/xjtuxb201908002

8 3y 5 20 £ 3 B 9 45 7 W ) 2L 493 3 7 %

%%L(;EI.Z.S’ £§Xl.3’ *ﬁ%ﬁ*&l.z.l%’ gj&g 1.3, E,IK%I.S
(1. VY22 3838 R =P VG 4 B Be ML A8 AT S0 038, 710049, VG225 2. V52238 K WU & B 4
TREZRESTEE, 710049, P§%; 3. P42 308 RFEV T REBE, 710049, P§%)

FE . AFxF B AT 7 2 K 69 W IR & 3 6 3k 4% 3t 7 ok A R 69 R 46 0 [ KB SR AR 2 B R A T 1)
MLRET — AR T RER ARG BB S AT 0 W IR E T R &y Lkt ik, o kdd
FRAX F 46 o B I8 A ROk AT 25 931 5 Ao 047 B R 46 69 X IR AR 3 e T R 46 b B 9K 3 AR R &)
EHH R ERURINE ARG HIR; B EFLOMESURRFRELD BIRELE SRR FHE
B ARIET RIS D H KRS ZRHBRE IR st R Ieh o, W HIRE T 6k &0 1 541 5 A 1k
Uk AT 5 R A . 5 & Rk 6 iRt 45 R ARG, Ay 3E R R BT ARt 09 AT IR T8 AR B A 3 Bk
BARSALS G  AES IS AL . AAE RN E REMEO R L DG EBERE AT ¥
WA S g E SR,

KA. Wk A T INE M R AT s A PR LB AR AT

PESES. THI32.2 XERESH: A XEHS. 0253-987X(2019)08-0008-07

Bidirectional Conjugate Design Method for Double-Circular-Arc
Tooth Profile of Harmonic Drives

JIANG Gedong''**, WANG Shuang'?, MEI Xuesong'??, ZHANG Xian'®, ZHANG Hao'"*
(1. Shaanxi Key Laboratory of Intelligent Robots, Xi’an Jiaotong University, Xi’an 710049, China;
2. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
3. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A novel bidirectional conjugate design method is proposed to solve the uncertain
problem of the conjugated convex circular-arc tooth profile of circular spline existing in the widely
used unidirectional conjugate design method of double-circular-arc tooth profile. The proposed
method is based on the combined conjugate calculation of the tooth profiles of flexspline and
circular spline. The double-circular-arc tooth profile of a circular spline is obtained through
conjugate calculation and fitting via presetting parameters of the convex circular arc of the
flexspline. The concave circular arc of the flexspline is obtained through a reverse conjugate
calculation of the convex circular arc profile of the circular spline. The whole tooth profile of the
flexspline is obtained by combining the fitted concave arc with the preset convex arc of the
flexspline. The method ensures that the convex arc of the circular spline is conjugated with both
arcs of the flexspline. Meshing backlash analysis and finite element contact analysis of a double-
circular-arc tooth profile are carried out. Results and a comparison with the unidirectional

conjugate method show that the tooth profile designed by the bidirectional conjugate method is
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able to engage on whole tooth profile, has multi-point meshing property, and possesses larger

tooth contact area and smaller contact stress on the tooth surface. It is concluded that the

proposed method improves the meshing performance of harmonic drives.

Keywords: harmonic drive; double-circular-arc tooth profile; backlash analysis; finite element

contact analysis
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