¥438%  H2W WMom K ¥ % M CH R R D Vol. 43,No. 2
2016 4 2 H Journal of Hunan University(Natural Sciences) Feb. 2016

NEHE:1674-2974(2016)02-0056-08

2247 2 3 W (B 3IL 5 9 U8 o S A AR B IR it

ZRAVRHHE BRE LY AL E F
(L ERRY: LR 52 B A DT IR 400044
2. PR 28 KRB TR A e, DU I JR#E 610065)

i EMAEDIRE SRS EESOMELAREY A AR GEEEH OSSR
A, RN b & KR IR F BRAE A 2463 B, R T it a2 3h 5 28 b 3 O IR 3 AR Ok 4% 3
LR IR LR AR, SRR A D M A T ik xR b R A3k B AT B IR A A A MAT-
LAB stk s M A0 KB EH BT FRITH AN AFRER AN AT
o9 R IR KD E RS ELE SR AL BEAE N ER"IAR bR KA
109.3 mm, &4 FiAF] 69. 03,5 A Mt B Eh TR A H FLEE Ak Es. Ltk Re
EHELABRAFRBEEEHSEETINELT XN —.

KGR IE RS R INE B BB S F B A

mESES THI132. 43 XERARIRED A

Design of Double-Circular-Arc and Common
Tangent Tooth Profile of Harmonic Drive
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Abstract: The tooth profile has significant effect on the engagement performance of harmonic drive
(HD). In order to improve the engagement quality of HD, double-circular-arc and common tangent tooth
profile (DCTP) as the tooth profile of flexspline (FS) were used, the conjugate existent domain (CED)
and the conjugate tooth profile were established in Modified Kinematic Method, and the Least-squares fit-
ting approach was adopted to fit it. The backlash, contact ratio, assembly state and relative movement
trail were calculated to analyze the meshing performance of HD with a double-circular-arc and common tan-
gent tooth profile. The results have shown that the tooth profile of the FS and the circular spline (CS)
used with the DCTP remain continuous engagement, and the engagement point is changed continuously.
Moreover, the double-engagement phenomenon is found, the theory conjugate arc length is 109. 3mm, and
the contact ratio reaches 69. 03; compared with the harmonic drive with traditional involute tooth profile,

the high engagement performance of harmonic drive can be obtained with the double-circular-arc and com-
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mon tangent tooth profile. What's more, preferably selecting the coefficient of radial displacement is an im-

portant way to eliminate the interference of HD.

Key words: harmonic drive; double-circular-arc tooth profile; modified kinematic method; kinematics
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Tab.1 Design parameters
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Fig. 1 Tooth profile of flexspline
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Tab.2 Tooth profile parameters of FS
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Fig. 2 Engagement coordinate model
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Fig. 3 Conjugate existent domain (CED)
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Fig. 4 Numerical solution of conjugate
tooth profile (CTP)
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Tab.3 Tooth profile parameters of FS after optimization
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Fig. 5 Numerical solution of conjugate
tooth profile (CTP) after optimization
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Tab.4 Tooth profile parameters of CS
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Fig. 7 Calculation model of backlash

=4
—
~

o
—
N

(=]
—_
(=}

(=]
(=3
(=<}

= 8

(=)
Q
N

FRNTR S R UG BRI BRAE /mm

0 20 30 40 50 60 70
W R AR/ (O
B8 HIMeA

Fig. 8 Backlash of addendum
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Fig. 9 The overall assembly drawing
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Fig. 10 Local assembly drawing
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