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Abstract
This paper is described on the aerodynamic characteristics for the design of a rubber ball. This study is a basic research for
optimum design of surface structure of the rubber-ball used in the baseball. As a first stage, it is important that the flying
characteristics of the rubber-ball in the non-rotational stage is grasped. The balls used for experiment were of 5 kinds of
surface structure such as a smooth sphere, a ball with dimples, a ball with the seams, and a ball with dimples and seams. From
the experimental results, the difference in aerodynamic lift and drag among these surface structures of the ball was clarified.
The flow pattern of the rubber ball circumference for each ball was confirmed by the visualization experiment.
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Fig.1 5 Smooth D type
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Table.1 Specifications of the test ball
Type D [mm] Seam Dimple | Number ||
Smooth | 80.00 — — — |
A 72.20 o _ — | il
B 71.16 o o 304 ‘ b
C 71.14 o o 324
D 71.20 — e} 462
Fig.4 Measurement condition
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Fig.2 Experimental apparatus
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Fig.5 Spark tracing method
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Fig.6 Drag coefficient in é=0°
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Fig.9 Visualization around ball

(b) C type
Re =0.5x10°
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Fig.10 Visualization around ball ~ Re =1.4x10°
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Fig.7 Drag coefficient to the angle (A, B, C type) A type
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Fig. 11 The force to accept in the y-direction to the angle of the ball
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Fig.12 Orbital calculation of a baseball ball
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(b) Displacement in the vertical direction
Fig.13 The comparison of the orbit of A, B and C type balls
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