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Abstract

In order to protect the head, baseball helmet must to have proper strength
and to absorb the kinetic energy. The purposes of this study are to
validate whether the helmet have the protecting ability or not. We
performed three kinds of experiment to know about the this ability. To find
out the limit of displacement at 4 points(front, rear, right side, and left
side), the static load by magnetic dial gauges were used, and to validate
the ability of absorption, drop tests were performed from 0.5 and 1.0 meter.
Futhermore, we calculated natural frequency of the helmets by the
principle of Lissajous Diagram and we performed FEM(Finite Element
Method) analysis. From the results of these experiments, we found that the
displacement of helmet was largest at rear point and it was smallest at
left-side point(ear-covered part). The ability of absorption was better at the
left-side point than the other points.
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Owen(1974)° <8t o7 73719 HPLAE 57HA2 £/, 21 F
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H= ol tth.  Goldsmith(1972)= <829 Head injury model®l Brain
dysfunctiong AA8t Injury mechanism® AR T3] Head model
2-D FEM Finite Element Simulation® 3-D¢] E33F Skull-Brain E @714
A 2dg AAsn o 2y e B33 Geometry EAXE
7zt7] w2 Closed-forme 2 ¥ Analytical modelZ 213} 317] o|Ho} o
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=2 w3 & Skulllouter table, dipole, inner table)3} CSF(cerebral spinal
fluid), 28 1 Brain® 2 Yo} 2-D FEM analysisE %39 Impactr] ™
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3. A48
31 Al&3td 4™

A9 A g A Y A9 A A, 181 AupiFEeE vdE 5
At BEARRL MFEEol AH7|AsdA ojdsAY BEHFe] =S /MHA
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F.R.P.(Fibe-refined plastic)® A.E.S.(Acrylonitril-ethylene styrene), 12| il
A B.S.(Acrylonitril-butadiene styrene) ¢l Utk 1 F ZFUdlA AlLFH=
FRP, AES, 2832 dE4A #4943 FRP. 2749 ALY E dFdHe
2 39t Aol AlgE @99 Ad 9 HF FAe <F 1> 2

<E 1> 899 HFFA (S¥:cm)

53 1% | FRP.(ZY GAAIE) |AES.(ZUW FAAE) | FRP(YLE ZAAF)
9% 0.3 0.3 0.3
At 30 2.1 1.88
& ol B 5 1.0 0.7 1.0
7} A2} 2) 1.7 0.9 1.88
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i ) 5. | Possion’s
Tissue Bulk Modulus(Pa)|Shear Modulus(Pa)| Dasiy(kg/m”) Ratio
Outer Table 7.3E+09 5.0E+09 3.0E+09 0.22
Dipole 3.4E+09 2.32E+09 1.75E+09 0.22
Inner Table 7.3E+09 5.0E+09 3.3E+09 0.22
CSF 2.19E+07 5.0E+09 1.04E+07 0.49
Brain 2.19+07 1.68+09 1.04+07 0.50




6 b8 @R AAAY HI BY HABY

&

<21Y 4> Meshes Generation
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o] FREL AF A9 dUAIt AF BRT 84 AE =L AURAE Ve
W AR E o 1L7HY =& Roz vtk E3 1.0me 9=
6519 4487 & ASE Yeiygt AAHoz AF B/ AF Ad v
THETEY £2 Ao YeygEd odd AdE AFY QA9 g
AoZ AES7F FRP. Ht 27 o)z} Eof, {HIESTE= AT A%
8Hz, A& B7} 12HzE wj¢- 2A Yeigt ols w429 410Hzy Y&
FA R 1640Hz H] 3] UH% @2 Zrolu[2], Goldsmith(1972)0] %7 0 2 B
FHEE B33 Y93 nHF 4= 400Hzo] 8ol T3]
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<E 3> delxolol BE Aulel 2w oy (B9):volt)

 AFEA AE B
FRP.(3W GAHAIF) AES.(GY A AF)
= = 1} =
NES HRED ) gne | Aware [ oane | Adane
(m)
] 05 06 0.038 0.175 0.017
X 10 15 0.16 0.75 0.025
] 05 49 0.016 0.45 0.015
Y%
1.0 19.0 0.042 28 0.022
= 05 2.0 0.012 0.25 0.011
N 10 45 0.022 0.92 0.016
05 53 0.043 054 0.025
Total
1.0 196 0.16 3.04 0.037
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