72

TEREDSHEEIEHE

PRy SR
AR K
1. &8
ARFZECIE, BNO R FE— Y 5 RE C BE S

RO B =—XZRHET 2 72 O BT 2170,
FIBMRROUGEET MO U2 L. A
T, By r—2T 4 v 7 OFTREEREN L2 HIFE LT
EARRUGEIC LD R E . ARERIECL DBV I 2
L—3 g U ORGERERIZ OV THRE T 2.

By —AT 4w 71X, FMH FRP IZR-BIED
KREFFROBHRARICRBBEE ST DD, RRK
BT ¥ 7 b EICLET D2 ENLEFIIEATLE
BCR—LZHELTEY, FERMNAHENIRKEVI 2
RU TN EDOR—=NEEES L2, 22T, X
TA YT DAL — KAKRy NOFHBEIE CTH 5, B,
B ERENOH, RRKKEEOMEE AT 4 v 7 DEE
NT VAL DBERIZOWTHAN, EERRFIEICLY
WEHEERG Lz, £, Rk IREFE T IC
Lot e ED L7720, AT 4 v 7 LR—ILVOMENE
TIVEREE LTz,

2. BENT VR EITEREHMHITME
21 ERAE

AT A4y VI TIT CTHENT VA E2BEHI S5
&, ERRBOEHCELD, BOLOMMERS L OENE—
AV NDOREEINENT DD, RA—DAT v 7 %
MAWTHYMEZE HLRBRESIEHT 52 LN TES.
$h#lo> 100g DEEZ, CFRP Bk v 77— A7 4 v 7 (K
& 926mm, B 522g, 7V v =2 K5 152, 4mm
HEDY OEMEE— Ak 0.125kg m?) (Z3HFL, b
FEOMMEMERET 5 L &b, RN—EZERRIC &
VAT 4 v 7 FEICEIT D ORI A TE L CTHT By
PO FEN R AT AT, SEOMEBFNEE 3 7 ek E L
T, #F L% Nommall, 7'V v 7= REIZATT T2
Yt & [+GRIP), ¥ % 7 FHRAFEISAHT 256
[+12in), ~v RERICATIT7235A % +HEAD) & L C,
AR LD R R b LTz
2.2 EBRER

PEDREE ST LD AT 4 v 7 OYPEERIE LIk
RER1IIRT. 1LY, AI—ORAT 4 v 7 THEE

DONEIZ LY BSIHENELL TVD Z ENHEIETE .

P2~y FEICAHT 7o 6 T, B LIS~ TR.L

SR TERMTtU S —MERE No.29(2015)

WLl %, WHIEA
—HEXR, Bz, Kl A&

(COP) KON 1 R [E A IREN D Ei(1st Node) DLE DI~ > K
BB D Z s, FIREEOSCERHIFFTE 5.

®1 RAT4vIBYHEDLEER
MOI COP | Ist Node | 2nd Node | 3rd Node
[kg'm?®] | [mm] | [mm] | [mm] | [mm]
Normal 0.125 751 770 832 840
+GRIP 0.126 796 750 810 827
+12in 0.126 720 773 831 835
+HEAD 0.180 791 793 837 838

R— NV E SRR (R— ViEE=18m/s) IZL VAN
TR D5 & X 1R d. 7T 7 ORI AT
4 v LOEEMEBEO TV v T KD D%,
HEs ISR E R LTI b D THS.

RFERE

)y Ty Khvs O EEEE (mm)
K1 REMEABER

[+GRIP] (% Normal| & He~_T, B iE~y R~
BEARBOH L1 ~3KE—FETT U v B
Lo, SORMREAICEE LTIk 800mm X 0~ F{ICIE
D, 7Y TGN L7, [+HEAD] (% Normal |
CHERL, 2, 3SIRE— RFICEL TTIF L A EEILRZ
Mo Tz, B E 1 IRE— Rid~y FMIllZEE L, K%
FRET B LTI ARIZ 800mm L 0~ RAITRE < #9n
L7c. AR OEIL R TR 21T 5 & A — /L oS
THRNANFX—=NRAT 1 v 7 ORBEEI AR I NN
LEEETSHE, Normall @1 REFREBOE NS
B#) LI m o KR ERm B, 2F v [+GRIP) 725
7 w7, T+HEAD] 7¢ 6~ RO SRR E 3 1)
LTWbEEZx NS,



[+12in] TiX Normal] & T, % /L\@ﬁ N7
v TN B L7 IRENOFI O E TIZIE A LR e
ﬁi%Mm;@«yb%@ﬁ%%ﬁﬂﬁﬁﬁ)y7m
TIXEM L7 BB E) U7 o SO FRE A3 1A 3
LML T+HEAD) T b [RARICHERR T 575, [+GRIPJ
TIEZOBA 2R S 20, 1 REAIRENE O )7 23 8.0
F 0 b BB DEBIBAMEERFOZLENEZD
o0, BARRRERICE L CIEBUERF T CTh 5.

3. AREHRKICLDVIal—
3.1 RBRAE

BHDR v r—AT 4 v 7 BRSCFTBEMEREREAMN 2 2h
FHNZAT O 72, ARERETVEAHEEL, TRER
FER L BT D Z & CRETO 2
AIFFED R —VET AL, HPTER 2 7 % P
AxUETEY 2EEETE T VERA L. 2, R
T4 v IlE, YR 12.6GPa, KT Y 0.3, B
650kg/m’ —E DRPER L LTz,
3.2 RREHER
R—NVETNVEMEHL T, MERBECHEEI S L x
DR—=IVDOR BB RO FEREZK 2 18T, K2
X0 KIFHT OFT MIFEEOR v & —HR— L0 FH
B L FFE B LR EEZ RO L 3bnd,

vayv

070
065
0.60 A
ﬁ 055 [+ I
BE os0 B Ro
PE Qo
2 045
0.40
OHockey ball
035 T 4 FeMballmodel
030 : : : : : :
0 5 10 15 20 25 30 3s

R—ILEZREE (n/s)
K2 HR—ILRFEFEBDLLE

W2 DWW THRF L7z,

ERBBIOKBMO 2FEORAT v 712K D
FEM fIB I 2L —va UEREZX SITRT. X3 &
v, EBREL I 2L — g URERIT R B m A
IRLTWD Z G, KET M LD BRI D N
FEFZERETHLIEEXTND., 5% bLZOET
NEMER L CREZ SO DM FIHOBRF 2175 L &
HiZ, AT 4 v 7 BROBKBRLR—VIKEDZER L
S DIZFEM7e AT 2 HE D D BN B 5

06
<BERBRT 499>
05
0 o a O
E o 0 ¢ 0
%
BE o5 =] ©
% 2
<
X o2
o1 Y ‘©Conventional model a
OFEM conventional model a
a T T T T
FO0 750 00 850 GO0
ue
<HBEXT19I>
05
[
a 9 &
04
£ °
1/
L. o
3 °
B o, ) g 0O
01 1@ Developed model ©|
OFEM developed model
0 T T T T
T0O0 750 800 850 S00

Gy FTITY Eh DR (mm)

B3 FEMITELIalL—>3lU#ER
4. F&O

AWFIETIE, Ry r—AT 4 v 7 IC8EEEE L, B
DREARBOE 28BS E5 281k D, FA—0=*
T4y 7 ThEREEROMERFEAETHD Z &
ERER LT, Flo, AREFREICIVITRI I 21—
Ta U EATo TR, MRATR R & FERRIE IS L < B
mAERL, ETNVOZYEMLEMR T2,

F=U—=F: 74—V Ry Tr—=AT (v 7, KIFERE, REFHE AIRERE

Development of the evaluation method of the field hockey stick

Product Development Section Akira URAKAMI, Masato MIZOGUCHI

Kanazawa Univ.

Youta ICHIJYU, Hiroyuki KAGAWA and Takeshi YONEYAMA

The purpose of this study is to develop the newly field hockey stick with high performance. A stick for examinations was
suggested which a weight was added in three positions on the stick to change the mass balance, and examined the physical
properties such as center of percussion, moment of inertia and hitting performance of coefficient of restitution. As a result, in
case of head position, the center of percussion moved to the stick-head side by 40mm, and an effective possibility was shown
in the ball speed by the result of ball collision test. As a result of the analysis of ball collision simulation by a finite element
method, the simulation result almost accorded with the experimental value and the validity of the FEM model was confirmed.
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