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Dynamic analysis on impacting during baseball batting

JIANG Quan'?, XU Wei', GONG Jiang-yong’, DAI Hai-feng', TANG Wei' (1. School of
Civil Engineering, Nantong University, Nantong 226019, China;2. College of Aerospace Engineering, Nanjing
University of Aeronautics and Astronautics, Nanjing 210016, China; 3. School of Sports Science, Nantong Uni-

versity, Nantong 226019, China)

Abstract. Objective By a thorough analysis of the baseball batting to provide a theoretical instruction for base-
ball players with a simple and efficient dynamic model. Method Based on the moment of impulse theory, the
closed form linear equations were derived by the dynamic analysis of the hinged multi - rigid body model. The nu-
merical results would be obtained after solving the equations. Results (1) The batting speeds have been ob-
tained by the numerical calculation under various conditions of different initial speeds of the baseball and bat; (2)
The knockout speeds of wood bats are much smaller than the aluminum ones; (3) The coefficient of restitution
has the significant effect on the batting speeds, and has no effects on sweet spot and center of position. Conclu-
sions The numerical results are consistent with the data of experiments in reference. The calculating procedure
is easy for baseball coaches and players to understand and can be applied in the training of baseball batting di-
rectly.

Key words : Baseball; Dynamic analysis; Biomechanics; Impact testing; Dynamic model
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Fig.1 Dynamic model of baseball batting (a) Instant before bat-
ting, (b) Instant after batting
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