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Mechanism of the Shock Vibrations at the Grip and the Wrist Joint during

the Actual Forehand Stroke with the Loosely Strung Racket
Comparing to the Tightly Strung Racket.
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At the current stage, the terms used in describing the performance of a tennis racket are still based on the feeling of an
experienced tester or a player. Accordingly, there are many unknowns in the relationship between the performance estimated by a
player and the physical properties of a tennis racket. It is often said recently that lower tensions increase the dwell time of the ball on
the strings, offer less impact on the arm, and is better for the arm. Strangely many people thought just the opposite in the past.
However, there have been few experimental studies with the actual impact velocities. In our recent measurements with the
accelerations at the player's wrist joint and the racket handle during the actual forehand stroke and with the ones at the player's
elbow joint and the racket handle during the actual service stroke, there was no big difference between the loosely strung racket and
the tightly strung racket. This means it might be not correct that the looser strings are effective for the tennis elbow. This paper has
investigated why the loosely strung racket is ineffective for the tennis elbow. It has made clear the mechanism of the effect of the
string tensions on the impact shock vibrations at the grip and the arm of a tennis player on the basis of the impact analysis with the
loosely strung racket comparing to the tightly strung racket during the forehand stroke.
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Fig.1 Location of accelerometers at the wrist joint and

the racket handle in the forehand ground stroke.
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Table 1 Racket specifications and main physical properties

Srybhd prince SG
Tention 451b 551b 651b
Total length 687mm 685mm 688mm
Mass 336.5g 338.0g 338.5g
Center of gravity 329mm 327mm 330mm
Face area 694cm’
Moment of inertia 2
1 5y about Y axis 15.0gm
Moment of inertia 5
about grip (70 mm) 373gm
period about Y axis] 1.317s
X axis
period about X axi 1.055s
Moment of inertia 2
1 5y about X axis 0.935gm
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Fig.5 Strings deformations (Large ball)
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Fig.6 Ball deformations (Large ball)

THD. FRRHEICTET HEREEIFRNEI AL V25 /sl 5 X
f=. ®8IE, fFIRM S 7 YhEARAFY DA 7t 54— DHEATH
3. EREEEABED LV DL DEFLH>TFRIRM LK
DIRIEA S VRGDHH, FRIKEN FISRAF-RERFERICE T

BT AV DEVZ I HERIRE OIS FHERL TS,

G G
20 Wrist 50 H Wrist
0 0
~% 0.1s 50, 0.1s
Measured Predicted
(a) 45 lbs

500 _ 508 .
3 Wrist r Wrist
Of Uik
—90, 0.1s799% 01s
Measured Predicted
(b) 65 Ibs

Fig.7 Shock vibrations at the wrist joint when hitting a normal ball with flat forehand drive at the center of the racket face.
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Fig.8 Shock vibrations at the wrist joint when hitting a normal ball with flat forehand drive at the off-center (Top side) of

racket face.
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Fig.9 Shock vibrations at the wrist joint when hitting a larger ball with flat forehand drive at the center of the racket face.
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Fig.10 Shock vibrations at the wrist joint when hitting hitting a larger ball with flat forehand drive at the off-center (Top side)
of racket face.
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Fig.11 Predicted Shock vibrations at the grip 70 mm from the end when a normal ball strikes the suspended racket at the
off-center (Top side) along the longitudinal axis of racket face (Impact velocity: 30 m/s).
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Fig.12 Predicted Shock vibrations at the grip 70 mm from the end when a normal ball strikes the suspended racket at the
center of racket face (Impact velocity: 30 m/s).
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Fig.13 Predicted Shock vibrations at the grip 70 mm from the end when a normal ball strikes the suspended racket at the
off-center (Near side) along the longitudinal axis of racket face (Impact velocity: 30 m/s).
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Fig.14 Peak value of shock vibrations
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Fig. 15 Shock vibrations peak values of different tensions
with normal ball. against the locations of string
face (impact velocity: 30 m/s).
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