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2.1

.2.1 Classification of the modal property



(modal analysis)

20 2

2 (finite element method)
(experimental identification)

(theoretical modal analysis)
(experimental modal analysis)

(experimental identification)

(curve fitting)



2.2

.2.2 Flow of the modal analysis

(dynamic characteristic)
(vibration testing)
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(impact testing) FFT

(impact excitation)
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2.3

2.1

% N [l The rightward , above
and counterclockwise
c direction are assumed
- to be positive.
t V
Ly §
= Vlo>
V & O ,

2.3 Center of impact

2.1 Variables
F | Force by collision of ball |\/]] Xgﬂﬁégtsy before ball
Torque around center of Velocity after ball
T gra\%ty axis of bat VIO coIIidesy
Velocity of rotation of
Mt| Mass of bat cot| Yelocity

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

Velocity after bat Distance from center of
Vit Lr
collides gravity to axis edge




j T =10,
F=MV, :

V, (2.95)







MSC NASTRAN

Altair Hyper Mesh
Altair Hyper View

20361 Tetraklements
40010Nodes



Model 211. 4Hz

b

Mode2 74]. 5Hz

211.36
747.50
1481.18

211.4Hz 747.5Hz



903 839 66.6
2.98
A7050
(GPa) (kgf/mm?2) (10"3kg/mm”2
A7050 72 7200 2.8 0.33
Ab052 69 6900 2.7 0.33
3 300 1.2 0.37
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(sec)

Moment of inertia
(><10"-6kgm"2)

1.576

53402.388
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0.800

0.700

0.600

0.500

[-]

0.400

0.300

0.200

0.100

0.000

XaxDistance Coefficient Velocity
ori;irr?(rpnm) reboggd(-) ratio(Vlo/Vli)
M t
esuymen 0 0.533 0.044
Node
of 153.1 0.654 0.312
model
Node
of 106.8 0.616 0.244
mode2
Center
_of 1935 0.644 0.318
impact
Mesurmen 240 0.576 0.306
Center
of 306.3 0.513 0.297
gravity
Bet
Nodol ard COl 173.2 0.678 0.324
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