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Development of the Evaluating System on Hitting Performance and Choice of Clamping Methods
for Baseball Bats

Hiroyuki KAGAWA " , Takeshi YONEYAMA, Hideaki NASU,
Shigeto IGARASHI, Yujiro KITAGAWA, Masaya TAKAHASHI,
and Kazutaka SATO

*! Kanazawa Univ. School of Mechanical Engineering
Kakuma-machi, Kanazawa, Ishikawa, 920-1192 Japan

Many studies on baseball bats have been carried out in the world. And a lot of useful knowledge for development
of bats, e.g., coefficient of restitution, trampoline effect and so on, have been obtained. However, effect of clamping
conditions on hitting performance has not been clarified yet. Therefore, we have developed an evaluation system for
coefficient of restitution on baseball bats using three kinds of clamping devices for bats, that is, “rigid clamp”,
“rotating-free clamp”, and “free support”. In this paper, the evaluating system and some examples of experimental
results have been reported. We concluded that differences in clamping method of metal baseball bat scarcely affected
evaluating results of coefficient of restitution on hitting. The rotating-free clamp is well suited to the system from the

viewpoint of the simplicity of experimental operation and adequacy of the data.

Key Words : Baseball bat, Coefficient of Restitution, Center of Percussion, Moment, Evaluation system, Clamping
method
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Fig.2 Alignment of laser sensors in the ball velocity

Fig.1 Evaluation system for baseball bats measuring equipment

Ny T 4 U HEREIZIE, BSITRT X D el B3R, SEARESR, 8 X OEaE B3RO SFED N
FEREEARMTOND L) IC7e->TRY, ERICE VBN DITHZENTED. 22T, A mIIENRED
ArfE (EEETL) &L, ASTMYODEBRICAhE Ny FD 7 U v 76 162 [mm] OB ISR T, G ATy
FOEL, BAITFEST, ABBOHEREZ R EEFR L. B AUIERIII Ay RRMINET DA, XTIE
EEANHLE ISRz, EOFEIEOS AT, BEREICITF L LTV D3y RRETEFC 10 10 L—35%
BV BT HRTEY, Ny NOEFHANS 10[mm] R TIER5 2 & T, FTRREO R —/LE R 2
TEXBH X925 TW5.



[Fl#AH B XFF (Rotating-free clamp) & 1%, 73> M2 Y HA RIS C[EE 35 2 & CH IR SR ALE 2 Hl
WZCHHIZEHATE D X I L ZFFETH D, ZAUTEHREHZ Ny RAERICEE SN TWD Z & ZERE,
ASTM"? HIFIF RO R FIEIT/25 TN D, 7eds, FTREANBENC 9 2854121, BRiOICidoNy b3k
ERICHDMERET, $%BIROTERABFFEEMIC/R 5. IR EOREHRENZ XX 4 1273 X 9 22RO B D A+
LILTERY, ekt EammT 2RI R Y, FIREDO/y FORRSHEE o, ZHETHZ LN TE 5.

SERMEESHF (Rigid clamp) &1, 7Sy O EHRERICEE SALTEY, FIRBEHI Ny FERE L7220
FFHETH D, Ny FFRBICIE, FIBICE D RERET—A L NROIPMERT 5. FIRENRBLN BT 256
W%, Ny b AR S ARETIUSERIICITE— A FOBRIMERT 5 Z L1tk s, EEIQIMERT 5 E—
AV NEFHET 572012, MLV EREAHT BTV S,

SERHEHSAF (Freesupport) &1, K5I RT X OICHITNN Y FEKECELS ZTOMETHY, FIEICED
Ny MIBH~HBICRATHWL . ZAUTIBRE D Y L RBROTFRAIEIC /2> TV A, Sy MELOEER LU
AR ORIEIS, 2 A MOUBEWEERABE L T, @RED A 7 TER L=tk aflioTng. &
VYNEAEEZ BIVD L DIZoTERY, FIREELO/NNy SOEL, dobi, 7V TEOEEAZREL, Ny b
BLOBWE Vo B8 LORHSEHE o o ZHIHTX 5.

7235, RIS A HSCRF & SER A BSERFICOWTIE, Ny FOED EZE A S0 5 £ 50[mm]OALE THEE L TV 5.

vy
vy Vi
( ) ) Vg
W
\ % G A
0 A 0

wy A Be
T T —— a—
L R ,L !152mm L R ’L !1 52mm R [152mm
(a) Rotating-free clamp (b) Rigid clamp (c) Free support
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Table 1 Properties of baseball bats used for experiments

Type Bat 1 Bat 2

Entire length, L [m] 0.842 0.840

Weight, M [kg] 0.899 0.896

Moment of inertia on pivot , I [kg m’] 0.181 0.171

Distance between pivot and center of mass, Rg [m] 0.379 0.361

Distance between pivot and center of percussion, R¢ [m] 0.531 0.529
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Fig.6 Distribution of the coefficient of restitution along the longitudinal direction of Bat 1 in case of hard ball
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