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Analysis of Impact Characteristics of Tennis Ball

Noritoshi Nakacawa *, Yasuhisa Sexicuctr * and He Bar**

The motion of the tennis ball after impact is relative to impact area, impact initial conditions (impact angle,
impact velocity, and rotational speed), and the elastic characteristic of racket. Thus, the phenomenon of the impact
with a spin is very complicated. To solute this problem, a model of racket-ball impact was developed in the present
research based on the numerical method. Impact experiments are conducted, and the entire process of impact
between the tennis ball and the racket is recorded by high speed camera. In the experiments, the racket is divided
into four areas : central area, top area, side area, and near area. It was found that the each impact area has different

effect on the motion of the tennis ball after impact.
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Fig.1 Experimental system.

Table 1 Experimental apparatus.

Apparatus Type Maker Remarks
High speed camera DYNAFAX Nac ~15000 [fps]
Projecting machine PM20SHT Sliver seiko 6~35 [m/s]

Film scanner COOL SCANV Nikon
Film NEOPAN400 PRESTO FUJIFILM
Tennis racket RIMBREED Tour-$ Sumitomo Rubber

Tennis ball DUNLOP FORT Hard type

Stringing machine GM680 GOSEN
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Fig. 3 Photograph of high speed camera.
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Table 2 Experimental apparatus.
Apparatus Type Maker Remarks
FFT analyzer CF-5220 Ono Sokki
Amplifier type 26355
Bruel & Kjear
Accelerometer 4 080/ ]
Tennis racket RIMBREED Tour-S Sumitomo Rubber
Tennis ball DUNLOP FORT Hard type
Projecting machine PM20SHII Silver Seiko §~35[m/s]
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Fig. 6 Acceleration pickup installation position.
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End of impact

Fig. 9 High speed photograph in case of impact to the racket.
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Fig. 10 Rotational speed of ball after Impact.
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Fig. 11 Velocity of ball after impact.
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