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Theoretical Analysis of Interference of Teeth in Strain Wave Gearing

Takeshi ISHIDA, Teruaki HIDAKA and Shuiping HUANG

Abstract
This paper deals with a theoretical analysis of the inteference in a strain wave gearing (commonly

known as a harmonic drive) , which is a compact, light-weight mechanical device capable of high speed

reduction as well as high mechanical advantage in a single stage. The analysis is carried out in a plane

perpendicular to the input and output axes, and in a no load state. The involute profiles of teeth are

simplified to straight lines. When the flexible spline is deformed into an oval shape by the wave

generator, it is assumed that a neutral line exists there, which maintains the same length as that prior

to deformation. The number of teeth causing interference at the same time in a strain wave gearing is

found by the analysis, which changes with a period of one pitch of the circular spline.
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Table. 1 Dimensions of the strain wave gearing

Flexspline | Circular spline
Tooth profile involute
Type of gear spur gear
Module m 0.4mm
Pressure.amgle a 30°
Outoput torque 310 Nm
Placement of teeth| external internal
Number of teeth z 256 258
Diameter of
] 102.01mm 101.97mm
addendum circle
Diameter of
. 100.82mm 103.21mm
dedendum circle
Pitch arc
. 0.56mm 0.57mm
thickness of tooth
Diameter of
. 99.47mm
neutral circle 2 r,
J 0.92mm
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Fig. 2 Coordinates of a neutral line
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Fig. 3 Coordinates of teeth of FS

Fig. 4 Coordinates of teeth of CS
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Fig. 5 The position of FS teeth

Fig. 6 The angle to engage FS with CS

EHEEHRAT S, Fig. 7TIORT LI, CS & FS
DWW LEDOEFNFNOWFR L HICHL,2,3,4, 50
(Xo, Yo) , (Xez, Yeo) , (Xis, Yis), (Xea, Yo, (X5,
Vo) #EHTHL O RDB E, TRLHDEZHGVT, (O
X, Y)BERIBIIIEENHFERERT L, KDL
Jich D



WEREEE IS BT 20 T WMBRHT (229) 23

(¢) cross

(d) over run

Fig. 7 The geometric position of tooth profiles of
FS and CS
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THE NUMBER OF ENGAGEMENT
TEETH = 7 x 2, & = .,928

Fig. 8 The engagement of strain wave gearing
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Fig. 9 Tooth interference of CS and FS
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