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Experimental Study of the Larger Ball's Effect on the Feel at the

Wrist Joint during the Ground Stroke and at the Elbow
Joint during the Service Stroke in Tennis
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This study was conducted because a recent rule change by the ITF has allowed larger balls (diameter 8 % increase, the same
mass) to be used in tournaments. The intension of the larger ball is that it will slow down more during the flight through the air
thus reducing the dominance of the ' big-servers' on fast surfaces such as grass. This paper investigates the effect of the larger
ball on the impact shock vibrations of the arm of a tennis player. In the groundstroke test, accelerations at the player's wrist joint
and the racket handle were measured. In the service stroke test, accelerations at the player's elbow joint and the racket handle
were measured. The results showed that the waveforms of the normal ball and larger ball are very similar when a male
tournament player hits flat forehand drive. With the measured accelerations at the player's elbow joint and the racket handle
when a male tournament player hits service at the center of the racket face, the waveforms of the normal ball and larger ball
were very similar. Since the drag force of larger ball should be larger than that of the normal ball, the velocity of a larger ball should be
slower. Thus, the impact shock vibrations of the arm should be reduced.

Key Words: Tennis, Larger Ball, Comfort, Shock Vibrations, Wrist Joint, Elbow Joint, Forehand stroke,
Service Stroke
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Fig.2 Situation of hitting test.
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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 Location of accelerometers at the elbow joint
and the racket handle in the service stroke.
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Fig.5 New Larger ball and conventional normal ball
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Fig.6 Measured shock vibrations at the wrist and the racket 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 Measured shock vibrations at the wrist and the racket handle (210 mm from grip end) when hitting flat forehand

drive at the center of racket face strung at 45 lbs.
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Fig.8 Measured shock vibrations at the wrist and the racket handle (210 mm from grip end) when hitting flat forehand
drive at the off-center (Top side) of racket face strung at 65 Ibs.
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Fig.9 Measured shock vibrations at the wrist and the racket handle (210 mm from grip end) when hitting flat forehand
drive at the center of racket face strung at 65 Ibs.
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Fig.10 Measured shock vibrations at the elbow joint and the racket handle (210 mm from grip end)
when hitting service at the center of racket face strung at 45 lbs.
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Fig.11 Measured shock vibrations at the elbow joint and the racket handle (210 mm from grip end) when hitting service at the

center of racket face strung at 65 lbs.
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