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Analysis on Impact Force and Deformation Behavior of the Baseball.
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Fig.1 Static load and displacement relation (Soft ball)
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Fig.2 Static load and displacement relation (Hard ball)

Soft ball : 6 =20mm

Hard ball : 6 = 10mm

Fig.4 Static analytical results(Mises equivalent stress)
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Soft ball : V4=70km/h Hard ball : V4=69km/h

Fig.5 Experimental results

Table.1 Experimental results

VO Vl V2 V2 At &nax

Ball v
(km/h) | (km/h) | (kmv/h) 1 (ms) | (mm)

77 70 41 0.58 5 24.6
Soft

112 96 44 0.46 4 27.1

77 69 39 0.56 1.5 6.9
Hard 102 89 48 0.54 1 10.8

133 119 65 0.54 1 14.3
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Fig.6 Dynamic FEM analysis conditions

Fig.7 Dynamic FEM analysis model
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Fig.8 Impact force

Soft ball : V;=70km/h

Hard ball : V;=69km/h
Fig.9 Dynamic FEM analytical results (Mises equivalent stress)

Table.2 Analytical results

Vi V, Vv, At Omax FZmax
Ball v
(km/h) | (km/h) 1 (ms) (mm) (N)
70 27.9 0.40 5.02 34.5 2141
Soft

96 30.4 0.32 4.81 37.3 3150

69 49.5 0.72 1.38 10.5 6314

Hard 89 61.3 0.69 1.28 12.6 8522

119 76.6 0.64 1.18 154 11931
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