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Impact performance of helmet for baseball
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A helmet of a baseball player is important protective gear to prevent a head injury when hit by a pitch. Although the

impact performance of a helmet has been evaluated, the change in its impact performance when hit again has not yet

been considered. This is because once a helmet receives a big impact, it is not re-used even if there is no visible damage

to its surface. However, if the damage is not visible, there is a possibility that the same helmet is re-used. In this study, a
baseball ball launcher was built, and a repeat impact experiment with a helmet put on the head model and a ball was

conducted. The effect of the number of impact times on the acceleration which acts in the head model was considered.
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Fig.1 Schematic diagram of baseball ball launcher
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Fig.2 Relation between ball velocity and rupture pressure of
rupture disk
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Fig.3 Photograph of helmet in test chamber

3. EBERBIOER
3.1 I X B FEAEMEE O

X 4z~ Ay MR- VEBEREISRGED, AFEHE
HIPNERD 3 R E OREE LD~ m%rut.MEg
I, R—BEFREEFRGE)BELREN, RAKKLY
3 R AR ESEIARINEE a2 RD, TOY—7ETHE
Hiaboe L.

_ [2 2 2
a=.a,+a,+a;

3.2 BMYELEHECLIRBEMEEL~V Ay FOEE

BERFHRA~NVA Y MZERXR—VE2HRYIELERS
B, ABEHEBRNEICERT3IEE &~V A > b OEZER
BOBEERF L. 1 DO~A Ry MZH U CRIESRIC
WEEFSEL, A v — T T v FEICIZE 4 BEEREI Y. £,
1 EIfEEEEBEICA~NVA Y DT A F—HOBHERRE
PR LT,

WEEE— R E (40n/s) THEE X HBAOEREH & A
CEERINE I EA T 3 MEEOBEEZ R 5 Rd. 1 EH
CRETHIIEEICH LT, 2 BEUBROIEEIELL
WML, ¥/, 2EHE & 5 BHZHKT S LMEERITE
R—Chote. DT & XV, ATEREAPNE O EITE
EEE TR, RAOEBRIIFEB L CWBZ LRSS,

4000 1
* - - -x direction
3000 F — -y direction
& — -z direction
RS
g —— Composition
= 2000 P
L2
s
8 1000
<
ok
-
oo L
0.0195 0.0205 0.0215 0.0225 0.0235
Time [s]

Fig.4 Acceleration in head model by impact to one side of
helmet (39.6m/5s)

— 117 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

4600
4400
4200
4000 |
3800 -
3600 |
3400 |
3200 1 L
3000 el '
1st 2nd 5th

Accelaration [m/52]

Number of impact [-]

Fig.5 Relation between acceleration and number of impact
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Fig.8 Relation between acceleration and impact velocity
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Fig.10 Photographs of impact by high-speed video camera
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Fig.11 Relation between loss energy and impact velocity of
ball
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