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Fig 1 Center of impact

Table 1 Variables

F | Force by coliision of ball |\/]i \c/glll?é:étsy before ball

Torque around center of Velocity after ball
T gra\(lllty axis of bat VIO collidetsy

Velacity of rotati f
Mt| Mmass of bat CUt| Yelocity of rotation o

i i Distance from center of
It | Moment of inertia of bat | Lf | DIStance from, genter o

Velocity after bat Distance from center of
Vt coll?getsy I-r grav?ty to axis edge
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Fig 7 First and Second mode
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Table 2 Natural frequency
Model | Mode2 | Mode3
Experiment
Natural(lf'rze)quency 210.9 | 7345 | 1450.6
Damping ratio
o 014 | 015 | 0.27
Simulation
Natural(:'rze)quency 2114 | 7475 |1481.1
Deviation
® 02 | 17 | 21
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Fig 9 Experiment of exciter
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Fig 10 Picture of node
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Fig 11 Pendulum motion

Table 3 Term and MOI

Term Moment of inertia
(sec) (><107-6kgm”2)
1576 53402.388
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Table 4 Position and Coefficients

8 XaxDistance Coefficient Velocity
2 ori;ir:(mmm) rebognd(-) ratio(Vio/Vii)
40km Mesurment 0 0.533 0.044
Node
of 153.1 0.654 0.312
1.4Mpa model
Node
of 106.8 0.616 0.244
mode2
Center
4500fps of 193.5 0.644 0.318
impact
Mesurment 240 0.576 0.306
12 Center
of 306.3 0.513 0.297
gravity
Nod o1 173.2 0.678 0.324
3
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Fig 12 Experiment of impact
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Summary.
A research on vibration and performance of bat for baseball

Takahito Watanabe Iwahara Mitsuo Seishi Fujihara Akio Nagamatsu
Hosei University graduate school engineering research department mechanical engineering major, Nagamatsu lab

Kazuyoshi Arai Masami SeKki Toshinori Morita
Hosei University graduate school engineering research department mechanical engineering major, Arai lab

It is a research on a metallic bat for baseball. There is the point which is called a sweet spot. At the point, a
ball is repulsed most in the bat. The definition of a sweet spot is indefinite. The reason why a sweet spot is
approved is researched. First of all, the first node, the 2nd node, and the center of impact were measured. Next,
the ball was made to collide with them and the repulsion coefficients were measured, and compared.
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