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A research on vibration and performance of bat for baseball
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Recently, baseball bats that have kinds of characters have been marketed due to advances in the materials and
structure of modern baseball bats. One of remarkable point is a sweet spot in bats. But a sweet spot is sensuous and
its point is laxness. So the reason why a sweet spot is approved is researched in this study. First of all, the first node,
the second node and 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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Fig. 1 Center of impact

Table. 1 Variables

Force by collision of ball | /7] Z&'ﬁ&i? before ball

Torque around center of Velocity after ball
gra\zty axis of bat WO collides

Mass of bat 177/5 X:gocity of rotation of
i i Distance from center of
1t | Moment of inertia of bat Lf gravity to collision part

Vt Velocity after bat Lr Distance from center of
collides gravity to axis edge
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Fig. 2 Finite element model of bat
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Fig. 3 Mode of simulation
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Fig. 5 Location of examination

NI | -El ectronic Library Service



Dynani cs & Desi gn Conference

ERERO—FIE LT, B SITFHAL 2, 5 DEFEGER
#H(EEY T ) KEAEREFEFROKBZTT. £
DR TH HEHHLE 2, TRMAEENDS 120mm OALE T
HOHEHHA S 2R, REDNERE, FENHEETHA.

,,,,,,,,,,,,,,,,,,,

- L
800 1000 1200

- - -+

Il
800 1000 1200
Frequency(Hz

Fig. 8 FRF

F2IWHZKRETOER TR -BEHIREIE L B, 35
EATIC L 2EAREE, ¢ U CERMBEEEL UFtEEE
DIRFEETT.

Table.2 Natural frequency

Model | Mode2 | Mode3
Experiment
Natural(lflre)quency 210.9 | 734.5 | 1450.6
y4
Dampig rate | 0.14 | 015 | 0.27
Simulation
Natural frequency | 211.4 | 747.5 | 1481.1
(Hz)
Deviayion 02 | 17 | 21
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Fig. 9 Support of the hand
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Fig. 12 Experiment of exciter

HEICEZ L2FEoBRESE coLERETR, T0E
HIRBERDE— FRK TNy MIIEEIT 5.
ZORIETHREA T 5 L IRBRORKRIFENE D, £F
— FOEERIZO I RNFES.

BREEA L, HEICHERN R TSR E K 13 1R
ED X 94—, ZIRE— FOITEBIZH 28 OME ZRE
L7z, Earo&EHoXFmOEHEZR 410R7.

Fig. 13 Picture of node
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Fig. 14 Pendulum motion
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Table. 3 Term and MOI

Term Moment of inertia
(sec) (X 10"-6kgm”2)
1.576 53402.388
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Fig. 15 Experiment of impact
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Fig. 16 Picture of impact
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Table. 4 Position and Coefficients

XaxDistance Coefficient .
origf;’r?(r:'nm) rebo:id(') rat\i/oe(l\tl)fo'?\’/li)
M t
esypmen 0 0.533 0.044
Node
of 153.1 0.654 0.312
mode1
Node
of 106.8 0.616 0.244
mode2
Center
_of 193.5 0.644 0.318
impact
Mesurment 240 0.576 0.306
Center
of 306.3 0.513 0.297
gravity
Bet
Nodel ard GOl 173.2 0.678 0.324
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