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Effect of seams on the aerodynamical properties of a hard baseball

Y. Yokoyama*, K. Takami*, J. Tanaka*, T. Miyazaki*, and R. Himeno**
x  Dept. Mechanical Engineering and Intelligent Systems, Univ. Electro-Commun.

% RIKEN Advanced Computing and Communication Center

ABSTRACT

Using a high-speed video camera, we measured the trajectory and the rotation of a hard baseball thrown by
a pitching machine. We determined the drag and lift coefficients of gyro-balls and backspin straight balls, by
analyzing the video images. Two kinds of seam pattern, i.e., 2- and 4-seams, relative to the translational direction
are investigated for 0.6 x 10° < Re < 2.5 x 10°. The spin parameter (SP) is set to be 0.12,0.23 and 0.35. The drag
coefficient of a 4-seam gyro-ball decreases gradually with Re. In contrast, the drag coefficient of a 2-seam gyro-ball
with SP = 0.12 and that with SP = 0.23, decrease in two steps, and their minima (about 0.2) are attained at
Re = 2.2 x 10° and 1.8 x 10, respectively. The drag coefficient of a backspin straight ball with SP = 0.12 and that
with SP = 0.23 attain their minima (about 0.3) at Re = 1.5 x 10° and 1.35 x 10, respectively. The lift coefficient
of a backspin straight ball increases monotonically with Re, approaching a constant value 0.2 for SP = 0.12, 0.25
for SP = 0.23, and 0.3 for SP = 0.35, respectively. No significant difference in the Re—dependence of the drag and
lift coefficients is observed between 2- and 4-seams backspin straight balls.

Keywords: Hard-Baseball, Drag coefficient, Lift coefficient, Gyro-ball, Backspin straight ball, Drag crisis, Negative
magnus effect
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