5 42 5 5 7R 2l R Vol. 42 No. 5
2025410 A Journal of East China Jiaotong University Oct., 2025

XEHS:1005-0523(2025)05-0113-08

MR BN BRI T MG & T

MR EFER,RER, QFF, A, R

(1. RN A ML T A4 BE WV IR 3250355 2. AR T AR KU 1 45 A RN ], WiVT AR 3256025
3. WL R ZAHUR T AR, Wi BT 310058)

T AT AR AR AL TR R SER A RBAE NS F 6, ik E S BT T X it e, Bk, %
it A8 NP B R IR B, 3 S A P Bl R T AR RIS R S A A R R RUE AT A% /%T\ﬁ%wc%éﬁéi—iﬁm']
#35 AR 5, iE ) MATLAB A%, 37T 3% 0 5 BR 6 vl A4 PEEE AT 047, L 36 3590 R 38 5 3L He 5 BR oo AT i S LT 47 LK
KREDMF . HoF MR A, Pkt B e I X 2k, TAEIR K&K, M R E ), A 5wk ’J %, 0
FEHRZ M RL AT, IRE TR, KT 42 P agei B 385 T ah e at

KRR - 5 Ok A B 5 AR IRE B ;3 BRI mE A A

HRES2ES  THI32.43 SHRARERT: A

ARSI AR 2R W), I E A, VTR, 5. kA2 303 Bt Ao A4 M ST [T]. 4 A 3B K 52 524k, 2025,42(5) - 113-120.

Analysis on Harmonic Drive of the Tooth Profile Design
and Meshing Characteristics
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Abstract: In order to improve the meshing performance of harmonic gear in the transmission process, the dou-
ble-circular-arc tooth profile without common tangent of the flexspline was designed, and the neutral layer curve
equation of the flexspline and the accurate rotation angle relationship of the harmonic drive were established.
Then, the conjugate circular spline tooth profile of the flexspline was solved based on the envelope method. Fi-
nally, the meshing characteristics of the designed tooth profile were analyzed by using MATLAB , including con-
jugate domain and conjugate tooth profile analysis, motion path analysis, assembly state analysis and simulation
analysis. The meshing characteristics analysis results indicate that the conjugate interval of the designed tooth
profiles is larger, the working arc length is longer, and the gap between tooth profiles is smaller, the number of
teeth involved in meshing being larger with no interference between the tooth profiles. The meshing characteris-
tics of the harmonic drive for the designed double-circular-arc tooth profile is good, which improves the load-
bearing capacity and transmission accuracy of the harmonic drive and reduces the noise in the transmission pro-

cess, thereby improving the performance of the harmonic drive.
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tangent of the flexspline
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Fig. 5 Conjugate tooth profiles of double-circular-arc
tooth profile of the flexspline
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