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A research about a sweet spot 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.

Keywords. Bat, Sweet spot, Center of impact, Modal analysis, Finite element method, Damping property
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Fig. 2 Center of impact
Table. 1 Variables
F’ | Force by collision of ball Vll Xglllti)é:eitsy before ball
T d t f Velocity after ball
T | gt e aster ° Vio| Velggdey e o
Mt Mass of bat wt bV:{ocity of rotation of

: . Distance from center of
]t Moment of inertia of bat Lf gravity to collision part

Velocity after bat Distance from center of
Vt : L 2 :
collides - 4 gravity to axis edge
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Fig. 3 Finite element model of bat
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Fig. 4 Mode of simulation
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Fig. 6 Location of examination
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Fig. 9 FRF
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Table. 2 Natural frequency

Model | Mode2 | Mode3
Experiment
Natural frequency | 2109 | 734.5 | 1450.6
(Hz)
Pameis ™ | 0.14 | 015 | 027
Simulation
Natural I\_‘Ire)quency 2114 | 7475 | 1481.1
Z,
Doy " 02 | 17 | 21
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Fig. 10 Support of the hand
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Fig. 11 Hand Support
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Fig. 12 HeadCap
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Fig. 13 Experiment of exciter
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Fig. 14 Picture of node
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Fig. 15 Pendulum motion
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Table. 3 Term and MOI

Term Moment of inertia
(sec) (%X 10"—6kgm"2)
1.576 53402.388

— 108 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

4.4 FERER
LEREERERERICEE L—KR, ZkE— FOH, T8
Fuly, EAMUEE, BEEOLDICEHE S, LWETHD
FHEAE 2, £ U T—RET & FTRFODOBICHE 40km 2 B %
WCHEXRFERER— NV EERIES.
Ny MEIXEERICEY BEZRFL, BRRXEESREAW
TRETEBEERFER LNy MCEZRESE 5. REIZTELRE
ZEERRIT 1.4Mpa & HRICKHEL, EMERERFEICM
LiAaZe. BPERERE RHENICEE LIRIVALERZERIC L -
THHE LAy MEZEEES. BEECT A AT CEHED
PR % 4500fps THRAE L, EBRMEREZIT, R—LOE2EE]
HE, BREEE, Ny hOBRLOEE, Ny MOAREES
T 5. ULoMERER 16 ITRT.

@)
O
® v 2 N
i WA !
U U u u
Accumulator
Camera

Fig. 16 Experiment of impact
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Table. 4 Position ar_ld Coefficients

XaxDistance Coefficient ;
orig:am) rebozlf'ld(—) rat\éf(l\(;lt:)xlli)
Mesurment 0 0.533 0.044
Node
of 153.1 0.654 0.312
mode1
Node
of 106.8 0.616 0.244
mode2
Center
o 1935 0.644 0.318
impact
Mesurment 240 0.576 0.306
Center
of 306.3 0.513 0.297
gravity
Bet
Node ard GOI 173.2 0.678 0.324
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