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Analysis of Coefficient of Restitution during a Nonlinear Impact between
a Ball and Strings Considering Vibration Modes of Racket Frame

Yoshihiko KAWAZOE

The performance of a tennis racket with the coefficient of restitution (COR) is closely related to
the impact phenomena. In this paper, the distribution of the coefficient of restitution of a tennis racket
when the racket vibrates is predicted using an approximate nonlinear impact model and an experi-
mentally identified vibration model of a tennis racket on the basis of the idea that the COR can be
derived from the energy loss during ball-racket impact. The calculated COR, considering the main
sources of energy loss such as the impact between the ball and strings, rotation of the racket and

vibration of the racket-frame, can explain the experimental results very well.

Key Words: Sports Engineering, Tennis Racket, Impact, Coefficient of Restitution, Nonlinear
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1214, BE360g FTERE O E K I7in®, E.LAL
B2 v Z LD £ 308mm, 2 High iFEH RS
B 12Hz OEENS 7y MR-V EERIET
(2254 30.0m/s) & & D REFRESHAO FHIER
27V —LDRESEBUTHSZ @iE»r6R7V
—LDYNVITy BTN B) /=TTy D
EHE (FEEE 264 m/s) SHELILDOTH B,
HEZBWTI Yy PORBIE—FEI=ZRETERL
T3, X 12 O RFEFRBEARO FHNE & ERERZ & <
EoTWw3,

»

7. %

EROBRIC I, BSAOMNEDRER S KBAEL,
BRI T 2R, REVERAOL L THRAS, &
7, BERMEE T 2VBEIRAEOTRRETRL, O
BB REE L THEORABAZA TS, L

Ball
Net <O

Vin
COR Grip free
0.5¢ L.
0.4 e

o * Experimental

0.3 - Calculated
0.2

12 7Yy 7R (BHE) B0 REEESAOT
HIfE (EZ=HEE 30 m/s) & EHIE (BZSHE 264
m/s) DHE
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