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Comparison between the New Larger Ball and the Conventional
Normal Ball in Tennis: Prediction of the Shock Vibrations
at the Wrist Joint during the Forehand Ground Stroke
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It is intended that the two new ball types, in addition to the existing ball type, be introduced and developed to
improve the appeal and enjoyment of tennis at all levels for players and spectators alike. This paper shows the
comparison between the predicted shock vibrations and the measured ones at the wrist joint when using the
normal ball and the larger ball during the off-center impact and the center impact with the forehand stroke. The
simulated results have fairly agreed with the experimental results. The waveforms of the shock vibrations at the
wrist joint when using the larger ball is almost the same as those when using the normal ball independent of the
string tensions. Since the drag force of larger ball should be larger than that of normal ball, the shock vibrations of a

larger ball should be smaller.
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Fig.1 New Larger ball and conventional normal ball

B A E[No.01-22] VIR LB ER X E
[01-11-8~9, IR AL b= LRI L 2001 (R7R

-74 -

XL, 5—2 - R—ILBAICETS ITFEEICKE—ED

HRO—ATHY, RESTHREL THEASN TSI —D R
—ILOLERRICEKIFTHEERELHAETHS. 53—

—ILE/—RILR—ILETATNUR-AO—HTITELEE
DTLAYDFEITMHSERIREEFRILO, ZHERLK
VD /=)L R—ILDIGEDIERELEBEL TS—IR—IL
FRICKPFEIIODNTERTD. S—U - R—ILOEES LU
REAERRICETHRBANE, EED/—TIL-R—ILDBAELRE—
TH5.

R11E, /=< R—ILES—D - R—ILD~TEFTRT.

Sy Py
Cl)f_ G a
b I
Si
ol P,

Fig.2 Impact model for the prediction of the shock force
transmitted to the arm joint from a racket.
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Fig.3 Location of accelerometers at the wrist joint and
the racket handle in the forehand ground stroke.
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Fig.4 Predicted Impact forces (25 m/s)
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Fig. 5 Predicted contact time between a ball and strings (25 m/s)
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Fig.6 Shock vibrations at the handle 210 mm from grip end when hitting flat forehand drive at the off-center (Top side) of racket
face strung at 45 lbs.
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Fig.7 Shock vibrations at the handle 210 mm from grip end when hitting flat forehand drive at the center of racket face strung at 45 Ibs.
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Fig.8 Shock vibrations at the handle 210 mm from grip end when hitting flat forehand drive at the off-center (Top side) of racket
face strung at 65 lbs.
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Fig.9 Shock vibrations at the handle 210 mm from grip end when hitting flat forehand drive at the center of racket face strung at 65 lbs.
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Fig.10 Shock vibrations at the wrist joint when hitting flat forehand drive at the off-center (Top side) of racket face strung at 45 lbs.
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Fig.11 Shock vibrations at the wrist joint when hitting flat forehand drive at the center of racket face strung at 45 lbs.
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Fig.12 Shock vibrations at the wrist joint when hitting flat forehand drive at the off-center (Top side) of racket face strung at 65 Ibs.
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Fig.13 Shock vibrations at the wrist joint when hitting flat forehand drive at the center of racket face strung at 65 lbs.
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Fig.14 Predicted Shock vibrations at the wrist joint when hitting

flat forehand drive at the off-center (Top side) of racket
face strung at 45 lbs.
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Fig.15 Predicted shock vibrations at the wrist joint when hitting
flat forehand drive at the center of racket face strung at 45bs.
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Fig.16 Predicted shock vibrations at the wrist joint when
hitting flat forehand drive at the off-center
(Top side) of racket face strung at 65 lbs.

S
50

0.1s

G
Wrist 50 F

0i 0f

0 0.1s%0g 0.1s
(a) Normal ball (b) Larger ball
Fig.17 Predicted shock vibrations at the wrist joint when hitting

flat forehand drive at the center of racket face strung
at 65 lbs.
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Fig.18 Peak value of shock vibrations
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Fig.19 Shock vibrations Peak values of larger ball compared
with the normal ball against the location of string face
(impact velocity: 30 m/s ).
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