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MV+mv=MV +mv=P @

e=(V-V){V-(v)} O

v = {(eM = m)/(m + M)lv + {(1 + e)M/(m + M)}V ®
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Dynamics of the baseball-bat collision, Alan Nathan (Univ. of
lllinois), 2000

(...the momentum transferred to the ball is essentially complete by the
time the elastic wave first arrives at the handle...)

Models of baseball bats, Haward Brody (Univ. of Pennsylvania),
1989

(...Grip firmness at impact time should not influence the post-impact
velocity of the ball...)

KEMN? ?? WMBULDHENE !

ZFDEIEDITT, AEIEEAHNIETIRYET ILIZERBAL., BBSIT A2 BINH
BIFFEFRLTEELS,
LAL—RIZIEHNMOST T AR FEHLLEN [ EVNSDAEET, LALES
FELEITENFERNGRBRTEMTONTNSESNTVET . RETLEOIMN?

A DREEFIEESN-D (L2001 International Sports Engineering Associate
(ISEA) REPREEICH T B RRI—HRTHZETLL =, RHSABRD RS K (Baseball
Research Journal) N #%faL1-F T,

ZZIZ. FDRMWEL T, TA)HEF B S (SABR) MDScience and Baseball Committee%k
£ Dr. Alan Nathan D o E SN TE-EBRBEEBN LV LET,

LWLEBREREZESHONTE, RRITHT O THTHAIWIEELTHTE, ESLT
LI TS EE AL AN DHES,

RYETILORBELLTUT, CORREIL, DEIZRIES>F=EF DL, AIEMLTH
RLUEITNIEWFROBEETHYFEL -,

SEIOHRRICEDIZRBELTIEL. COLIBERNHoDIFTYT,

COEBERRT BEOICEVMEER IR BFEETLICHLT, RYET
WIELTHLWWNYTAV T ETIVEIRET HETY . EEBRIEEREFEHE T (IBBSIC
HERSDNBEESLSBELNSEIZDONT, RITEBANALTLELLEBRLET,



MEYETILIDE ik

M1 : bat weight

V1 : bat speed /

X1 : bat position ball @\L V2

M2 : ball weight

V2 : ball speed bat TV1 T X1
X2 : ball position U L

. ; r X3
M3 : bady weight Ms \J,VS
V3 : bady speed

ol

X3 : bady position

L : length of spring
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M1 : bat weight

A : Conservation of momentum V1 : bat speed
X1 : bat position
Miw@V1/dt) =-kaAL  k: spring constant
M2 : ball weight
M@V dt)=0
¢ ) V2 : ball speed
Ma@Vardty= kal =0 (V330,4L30) X2 : ball position
U M3 : body weight
d/at(Mi1V1 + M2V2) = - kal \a : body speed

U

X3: body position
didt(M1V1 + M2V2) + kal =0

L : length of spring

M1V + M2V2 +SkALdt = M1V + M2Va+ Sth =P (momentum)
HhBERSEHRNDS,
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B : Conservation of kinetic-energy

-M1(dV1f dty=-kaAL  k: spring constant Y
2 2 P
Mz2(dV2/ o) = 0 df dt((MV172) + (MV2/2) + (MV312)) = - kaL(d(X1 - X3)/ dit)
M3(aV3/ dt) = kal

U
[ M1V 1V 1/ dt) = - kaL @X/ dt)

[[]

- kAL (X1 - X3y dt) = - kAL (X1 - X3 - ALy dt)

=-kAL(dalsdty=- k(d(f.}Ef"Z}f dt)

U
Ma2V2(dVa/ dty = 0 2 2 2
ol Gt(MV112) + (MV212) + (MV32) + (6(aL72)) = 0
M3aV3(dVa/ dt) = kal(aX3/ dt) (V3=0)
U U

2 2 2
. MV 12y + (MV2:2) + (a(al/2)) = E
M1(u(V}1‘7x2}qu1}(dV1x dt) = - kaL(aX1/ dt) L - )

Ma(a(V312) 1 dV2)(dV2/ dt) = 0 WHEIRILF—IIRETD
(FBOT AT METRILYF—)

Ms(a(V%;:Z) 1 dV3)(dV3/ dt) = kaL(@Xa/ dt)
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ball @ 1,\/2

1 vi
Ubat ki s

A : Conservation of momentum

MiV1 + M2V2 = P (momentum)

B : Conservation of kinetic-energy
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(MV12) + MV22) = E (energy)
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