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ABSTRACT

The performance of the gymnasium floors in Osaka University of
Economics and Law ( OUEL ) was examined and analyzed on the basis of
the Japanese Industrial standard (JIS A 6519). Consequently we found some
difference between our measured test data and the JIS value.

(a) As for the deflection of the test subject in vertical loading, the
maximum deflection was 8.03mm while that of the JIS A 6519 was 20mm or
below it; and the maximum residual deflection is 0.59mm while that of the
JIS A 6519 was 20mm or below it; and the maximum residual deflection is0.
59mm while that of the JIS A 6519 was 1.5mm or below it.

(b) As for the elasticity of the test subject, the buffer effect value (U) is
19.5911 while that of the JIS A 6519 was between 15 and 40; and the
elasticity value (Y) was 0.1564 at the maximum or between 1.378 and 0.0 at
the minimum while that of the JIS A 6519 was between 1.378 and and -0.2.

(¢) The hardness value of our test subject was 79.1 while that of the JIS
A 6519 was 100 or below it.

In this paper, We computerized and analyzed the data of the volley ball
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bounce and air pressure, which we obtained related to the gymnasium floors
of OUEL in quality. In addition, the data were obtained in 1990.

We selected the volleyballs of four big sports goods companies as our test
subjects to take the maximum value, the minimum value, the mean values,
the standard deviation and F-ratio of scattering analysis.

All the data obtained under the companies names were respectively
compared in detail. In result, each mean value of air pressure was: Mikasa
(0.4373kg.”cif), Molten (0.4370kg,~crf), Mizuno (0.4405kg,/cnf), Tachikara
(0.4405kg,cif), and the total value (0.4388kg, cf).

On the other hand, each mean value of ball bounce was: Mikasa (90.086
em), Molten (92.251cn), Mizuno (90.298cm), Tachikara(88.875cm) and the
total mean value (90.378cm).

[The Review of Osaka University of Economics and Law, 55 (1994) PP.1-30]
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Thd, (B) HAMKRICEVLTE, BEMNEES LI UORIMELAK TS
%, (C) #oE LR Tcl, HLoFETEE - B4 L 0N 0D
D ikt L THBROBRRTITH B, (D) HxolBTid, HEMED
#80% Tdh 5,

Wity N—=R=Licld 28BF— s icLTa v a— ¥ —EET-
12878, NL—FR—DPEKA —H— [ 3 A4 (Mikasa) » EF > (Molten) »
31X/ (Mizuno) 8L U9 74 5 (Tachikara) | it WTLEHOBKE &
EHEEERD S &, TNEFN0.4388kg /of £0.0119TH 3, 5B DL EHE
PO THD, IAFETLT VBID L — K — WG EINE & | HEHER
ERREVEEDH B,

TR LT, IX/7 L9 FH 58O L —F—-VIBFEMNKE L, EE
REFNI VT EHEE S Ntz

i, HEL0aD SFEFSEL2EEHO Ny v FOMBEEERFEMER, £
Nnzh90.378en &£ 2.1945CTH 5, = LT, NHOLEHHEI136.0632TH 3, £
W vBIDN L =R bidNy v FERE L, BREEOREV LS
Nico —H. FFHSBONL—F— W RENLF VBIERRTAY v K
S, EERELGNSWETH S BRI NI,

2 KORBHELEBRER

2. 1 HEWAER

SAEEMEAE (Vertical Loading Test) (35ELER{AD g 921000 X 1000mm i
HE2keDED VT, BFICHERE4IKN (500kg f) % 1 FH /-
%, TOMELRET 5, AL LT, WICHEMESBRAIC14TKN
(1500kg ) % T#ifmf L ciglc, BALDAHBEZHIE L 1,

R, MR ISEINE L - e BB - b A BAEE L 7. COBORIERS
BRDEBDTH B,
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H & W =20kg
#O 3 HET KYOWA UCAM—-5A
Fy4vur—y  KYOWA DT—20DX 21MH
Z ok, HKREBERM OE L RERPRE (A) - HRBIEIEL (B) -
RASRE (C) BXUKSthRA (D) OMETH S, T THAEBRMEHE
300 « 6008 X UF00mTdH 3, COROREAHAR (m) BLUB®HLSL
B (m) 3ATablel DEBHTH B,

Table 1 Comparing the Vertical Loading Test (mm) and JIS A 6519 of
Steel Furring Components for Gymnasium Floor
Where, A,B,C and D : Measurement Points

Sample H (mm) 300 600 900 Total |JIS A
Average Average Average
Measurement Points | A |B|C|D A|B|C|D A|B|C|D Average| 6519
Maxi D L3 20
oxlsgum Lebieckion 10.1/5.2|9.6/5.7| 7.65 [10.3/4.510.35.2| 7.58 }12.0/5.5/11.8/6.1| 8.85 8.03
(ﬂll‘ﬂ) Under
Maximum Residual 15
Deflection 0.3(0.2/0.3(0.2| 0.25 |0.9]0.7/1.0/0.7( 083 |0.8|0.6/0.8 0.6 0.70 0.59
(mm) Under

2. 2 KO#YIELEFESR

R i L EERAE (Repeated Tmpact Test) 13EB30kg DS A & S
CEE0mhS510EE FEBOELET-OTH S, TOFEHIRLEHES
Bick -7, 88ME L UEGTOBEEREE - B4 L 3ANT EZHET
%o TN 5 OFERFFAEF300mn « 600mnE L F900mmic & - TIT - - D hiTable
2THB, WFhb, S LIcHEETHE - @A 8 L UANELT VT &R
TELDTH B,
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Table 2 Comparing the Repeated Impact Test and JIS A 6519 of Steel
Furring Components for Gymnasium Floor

Sample H JIS A 6519
m) | 300 | 600 | 900
Temm standard
Breaking No No No Taere shall be no
S—— No -_ No breaking, loosenig
and run-out
ST - No Wes harmful to use

2. 3 KROEHEHR

Ko itk (Elasticity Test of Floor) 3EHE 5 kgD W18 % & = 80cn
DS, SR HHE RS, COBE. EHo Lt 2RI EIMK%E
(Y) id. X (2) OXHRHETHIENBTE S,

Y =-0.0016 (Ur—1.1DgXDz= Tr*—17.25)"

—0.0028 (DeXDr* Tr ' —24.28)F+1.3782 rrrrmrrrerrreceieeen (2)
2T Ur @ KOEESAEKICET 2 TOROER 2L F—
(N +cm) {kgf ¢ cm}
Dr : FROBREOHEAIRIE (cm)
Tr : BEROWREORAIRRE D RN O FHH

7, EEHEBEHOE LS EERTBHEDRME (U) & ROLBHTH S,

U:UF-—I_lDrXDr-TR—l ................................................ (3)

R (2) & (83) LokwohicEHO LTI 2RTENMEME (Y) &HE
HHEHOXLHh S AR TEANREMBE (U) 3, Table3 DL SICRRTE 5,
Table3 B 35A + B« CBXUDI., ThENEATh A « KRB E
ABATRABLUASIHRETHZ, COMROULYDEEHE, RO
EBOTHD, AETIIU=229078L Y =0.4182TH D, BETIEU =16.1557
LY =—0.0682TH0H, CEHTIIU=205286LY =0.2084B LU DETIRU=
18.7723E Y =—0.022TTH 5, T 6 DOEFEEIGU=19.5911L Y =0.1564
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Table 3 Comparing the Elasticity Test and JIS A 6519 of Steel
Furring Components for Gymnasium Floor

where, A,B,C and D : Measurement Points.

U : Buffer Effect Values and Y: Elasticity Values

Sample H
Caii) JIS A 6519
300 600 900 | Average
Measurement Standard
Points Ite
U | 23.7742 | 21.0685 | 23.8907 | 22.9078
A UValue (15~40)
¥ 0.3544 | 0.4058| 0.4945| 0.4182
Y Value
. . 17.52 -
5 U ] 15.5279 | 15.4093 5298 | 16.1557 Max (1378~ 0.0)
Y |—0.0815|—0.1254 | 0.0023 | —0.0682 Min (1.378~—0.2)
o U | 21.0190| 20.8552 | 19.7115| 20.5286
Y 0.2527| 0.3562| 0.2863| 0.2984
i U | 19.5084 | 15.5735 | 21.2350| 18.7723
Y |—0.0505|—0.0913| 0.0736| —0.0227
U | 19.9574 | 18.2241 | 20.5918 | 19.5911
Average
Y 0.1183 | 0,1363| 0.2142)| 0.1564
TH 5,

2. 4 KOESHR

RO 2548 (Hardness Test of Floors)
A (300mm * 600mm3s L O000mm) D12EZET -t T ORIERER., T 44
BELNAESICE X 20mb HEES.85ked~ v FEF A2 EHBRE FS &,

ZFLT, RICER LU & M2 RE L, REFEEROE S Z2R0 1,

DI2ETOWE [ZTabled DEBHTH B,
J1S A 6519K#EMERI00LTFTH 2, TOI2HOES T ~TILTFT
HB, WESDBIIBILT, DiEBT.6TH D, COMmMIFAIE, ADE66ECD
3L EREVETH 5.
—7. HERAH =600nn & 900mm =X L TikBR{AH =300mm (& N D 5
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Table4 Comparing the Hardness Test and JIS A 6519 of Steel
Furring Components for Gymnasium Floor
where, A,B,C and D : Measurement Points.

Bample H JIS A 6519
(mm) | 300 600 900 | Average
Standard
Measurement Points
A 70.2 66.5 63.2 66.6
B 92.5 90.6 86.3 89.8
100
c 76.3 72.0 68.5 72.3
Under
D 91.9 84.3 86.5 87.6
Average 82.7 78.4 76.2 79.1

REVDTHB, THLE, BOERMEL>TVWE, ChiZ7 07K EOMEE
Hiklck - T, £, BEMHMOEREE L -sTRE-TWA, WA, MibE
T —FRBELEHESE S - RN EM TS 2 LEBbR 5,

2. 5 NL—R—ILDESFRE

REREFER RN FREEERE (MR o7 Y —FicBnT, ~Srv—FK-u
DEJERLDVTHREETT » 720 B A L —FK—VOAKKIB VT
FOWLHNTWAA—H— I AT« BLFY» IZX/BLUSFHASOMNEHT
BB, Hic, E{HVWOHRTWVWADRI AV EELT VY TH B, 7T —FicH
WENTOVBERMEE—ROM TH 3, COFRIBHINTVWE L —F—
WOETT L, EEHEEICL 5 &, WIE392~441mbar or hPaTh b, L —
VT w2tk B E, 0.40~0.45kg af TH B,

TR IE. 19904E 5 A15H~19904F12A18H T 5,

REHHEIF, BN — K-V EBHECGEIRE 1 I LA ->TiT- 1%

HEREE, ET YO R - VIESEHRISE (9711354) T 5,

HEE S IF. KBEFERARE L — K- VEBOBRETH 5,

AIERE L, BEEXY- T, 2hEn2EAEL. £ OEEEERD 1,
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HIEZATIR, RO EBY ThH 5B,
MikasattBlo X — i3, BBEH 7Y —+0HEfl (Ao—+) TH 3B,
MoltenttBlod # — v id, (KEET Y —F ol (Ba—1) Th 3,
Mizunott 8o # — iz, FEET YV —FOfMl (Ca—1F) TH B,
Tachikaraft®O K — v id, EFHET ) —F OEE (EEEHH) Thb.

HEH N Vv—F—voffEsESE, 15TiE, Fl (9t 1m) LEZ
(210+108), #LT28Tid, A B3 1lcem) LHEX (250+108) TH 5,
ARBICFRINTVAAA—A—D 5 5TIREEGE 1m) EETES (270
*£108) TH 5,

N —R—OEGEICE L T, 199085 A £ v 128 F ToFRHHOT £
fT-tffld. Tableb DEBVTH B, Tableb TREABITH LT, £hE
NOHIE B « BAME « B/Mi - FEME - BRERED L USHOEERR LI,
IDTableb lcB T, F2EBOF— 4% 7 5 7{L L - DAiFig.1 & Fig.2 T
%%, TTT, Figl35 Ao 8 A TOMHEDERIETH 5, £/, Fig.2
3. 9A»S12A E coMEZEIEEMR L TY 3, Mz 3 FxRi3,
1Ay (OFKR) - ELFY (FER) « 12X/ (OKR) BLUIYFH I
(AFR) TIT-12DThb, ThENDF — Fic >V TIRERERENNE
BT TH DI EBHEES LI,

2. 6 NL—R—IJLDN v R

EEE S L — R —VEEEE BIRE1IE) icknl, ~r—F—- Lo
365~6TecmTH D, BEERIZW0~2808TH L, CNE5DF—LiTt LT v
FOREERZIT - oo BIESEIIFig3DEEDEBDTH 5,

FTHbhE, S5150mDUE» CHHICE FEET, SY ¥ FE2IT- KD
TS &HE L e

AELIRI, 19904E 5 A15H~19904E12H18H T 5,

AEE S 3. ABREBERRY L — R - VIoBIRE TS 5,

HIEMEUE, BEERY - T, e n 2 [\flE L, £ 0FEEEERD

RIEBF I, KOEBYTH B,
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Table 5 The Statistical Analysis Values of the Air Pressure (kg,”cif)
for Volleyball in 1990

Months
b 6 7 8 9 10 11 12 |Average
Item

WEEH| 130 | 220

BIEEZ

(£3m) o

(vdisd)

(N3e) O

(W) g




KEREERAEROEER (ML) RoMREE ~L—F—Lory v Pl
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0.44
0.434
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0.44 1
0.43 1
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@ i OIS SCat AFFAT/ R (6 /)
= 0.45 - r- * y Rl i ¥ r i
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a ' 4oy Ak
] : SR Vi
a, 0.444 tﬁ f;; | [ ’;
~ ! s i
=l J!- 1” tial I
T 043 4l Bé >4 3 .
N
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o
0.42 St
(78)
O/ As—k +Er7Fr/Ba—t OIX//Ca—t AXFI5/EE
0.45 o i
Wil
1] 1
0.44 1 i'!
hi A N T RN
S ) H Ao ~
0431 = e gl e »
I
0424 » —+ . .
Oix+t/Aa=p +Er7y/Ba—} L
SiXs/Camk ARFHT /R 3! (8A)
0.41 #

o LR 7 R T ) L e v i S S W P 7 R 5 O 5 £ B

1°3 5 7 9 1113 15 1719 21 23 25 27 29 31

2 4 6 8 1012 14 16 18 20 22 24 26 28 30
(Days)

Fig.1 Relation the Air Pressure (kg of) and Measurement Days for 5-8
Months in 1990
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0.45

O4+/Aa—b +EX7y/ Ba—}

OiA /Ca—t AZFIF R
0.44%

043 p

0.45

/
0.44

0.43

0.42 1

O/ Aa—b +EvFr/Ba—}

0.41 1 QX /Ca— AZFHT/ER

Air Pressure (kg /cif)

0.45 7
Ot/ Aa—t +ErF2/Ba—b
GiA /Ca—b AXFITER
0.44 1
0.43 4
0.42
(118)
0.45 e
Oixt/Az—f +Erir,/ Ba—t
QIR /Ca—b AXFH/HEE
0.44 4
0.43
0.42 4
12/
041 “rrrrTTT T T T T T T T
1 3 5 7 9 11131517 19 21 23 25 27 29 31

2 4 6 8 10 1214 16 18 20 22 24 26 28 30
(Days)

Fig.2 Relation the Air Pressure (kg./af) and Measurement Days for 9-12
Months in 1990
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MikasattBiD # — iz, KBEET ) —F0HA (Aa—1) TH3,
Moltentt 8D K — v it, AEHEETY —+ohlt (Ba—-+) Th 3,
MizunotBD F—wvid, AEET ) -+ Ol (Ca—1+) Th 3,
TachikaraftB oK — i3, KEET U -+ OFER (EEEH) TH 5,
WU —=FR—=dosy v FizBLT, 199045 A £ 0128 £ T OIS £
fTo7fEid, Table6 DEBVTH D, Tableb Tiz. HHABICH LT, £h
TNORIEHEL « &AfE » H/ME » FEE - BERES LUOSHOBEERL
7oo TOTablebicHE\WT, HL2MEEOF— 4% 75 7{b LD, Fig. 4&
Fig bTh %, I T, Fig didb o8 AETcoldoy v FTh 5,
E7. Fig. 5139 B»S12AFTO/NY v FRRIR L1, WiticB T 3 FRE,
1A% (OFF) 27y (+FR) - 1 X7 (OFFR) LU FH 5
(AFR) THb, ABIDOFEDAKIZ154~1T1TH B, 59 ¥ FORKATE
il & e NVEEME I, 96.00cm & 84.88en TH B, EHEFE DKL i, 1.865~
2.535emTH B,

3 K@%’ E

3. 1 SHEWFEROMKE

SAEEATERER I, J 1S A 6519k B EBALDARLEETbAROE
MEMED 5 B, SREEGAERIE, EEBHEZR O IRICER S h 5 IERE O
WHETH 3,

LT, HBBET ) — FIRTRAFHERED LT [1ob AR ORIEA
S L, EBHEECL > TRLTELF -7 2BEL [Pboh s o
BEZHOMIITAILETHE, CO [PhohE] T3, MENETEELHE
MERHEOMENER TS 5, FIF KIS uAN LT, K
DIEENRDEVIchATHELIETH D, BEE. BRTHCEESHEE S &
& B OMEWACITEMEEIC L - T, KEMICRHBEESDEVER D
BTHBEIETH B,
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Table 6 The Statistical Analysis Values of the Ball Bounce {cm)
for Volleyball in 1990

Months
5 6 i 8 9 10 il 12 |Average

Item

BEAR |

BEHE]
VERNE

C
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o/
St

(M) O
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Fig.3 The Ball Bounce Test for Volleyball Makers
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94
99 O,/ Aa—b +E2nFr/Ba—p OIX//Ca—t AXFHIF/ER

90+
884
861
84
824
80-]
78+
76
94 -
93 1 i }i

921 ll‘:f!\“;.. SR8
911 j o e A
90 _.o'.sa‘—-——o.lll

P
oA+ /Az—F +Ewv7r/Ba—t
Oxs/Ca-t ARFHI/HER (B B)

Ball Bounce Height (cn)

Dip#/ Aa—t +Ewsr/Ba—t .
OiX7/Ca=h ARFHF/ER & (7 8)

a7+ & “l' L/ Q_ Oipt/Aa—t +ErFy/Ba—h
86 1! O /Ca-b ARFHT/EE

| \ (8 A)
R I

579 11'1315 17 19 21 23 25 27 29 31
274 6 8 10 12 14 16 18 20 22 24 26 28 30
(Days)

Fig.4 Relation the Ball Bounce (cn) and 2nd Measurement Days for 5-8
Months in 1990
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Fig.5 Relation the Ball Bounce (cn) and 2nd Measurement Days for 9-12
Months in 1990
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ZORBEOMEIZ, JIS A BOKEDEIREARLODAELIEREIOAR
. 2 N20mElFELSmEI T TH 5, A AHRIR. J I SEEMED
¥140% TH %, ABRAE0mTOHRA I bAE (FHF7.65mm) 15, BB A600mm
(Ft57.58m) &£ &F <. ABAIOm (Fi58.85mm) Lv L L ->TW 5,
Fh, BEbLARG I ] SEEEOHNINNTH 5, il BA300m D EH 12b
A (CFH0.25mm) &, HABRE600mn (F10.83mm) LEERAIOm (SEH0.70
m) &0 b/PNEVETHZ, T BELbAREIERBORSICL - T
FLTWAZ &ML LNk, LichioT, #HSHEICHT 38T IRT+49T
HarEEbN B,

BB IZ, KOFKIbABOFHEEIZ8.03mTH D, J I SD40.2%TH 5,
. KOEE I OAHBOEEMEIZ, 0.59mTHED J I SD393%THS, @
ZiIT, BREDABLEALDLDABINNUTH 5 2 L hERI N,

3. 2 KRO#BYELEEEORS

FROMEHILERZHET 5120, S8 $EANICH L THROTGRE T -
BABLIUANDGL VLI CRBEERIETHETH B, AR, A2DE
L WS AT > THRICEMT 2 &, BEEARICAKD 6 fEEEOEI P
KEFRICIAKRD 5 ERECES THEESSBOELAELTONE, £
DR, REEHER L TRRLESE LB WHEESKLETH 5,

ROFOELEEARIZ, JIS A 6SI9BHEC Lh->TiT- 1o RABR
£, 300 + 60035 L U900mTH B, = DREEREKIC X > TIT - R DEER I,
KIFM « BMAWICHERNEABEL LD 1D TH 5,

3. 3 KOEAHOBRE

EEE T U —F OFKAER [$X0 ] HEL L -TH, BLADTETHES
T BB REREL TV AN LEETH S, EAE, [M520FRN
TEff| L BEEZfT b2 0 L BA. BRBOTHELZEE L THELTE SR/
S TEARMPERS N B, COWFOREEZRTIER. EHEEM - X3
EHB L CREFHO=EHOEAMETH 5, J I Sick s LA, &
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EhEE (Y) - BAME (U) B UREORBERMO =HEECHBLS %,
ZONEOBESRME (Y) 3. SERECH L TRkp o, b, &
ERfA300mn T i3, 19.51~23.7TO&FHTH 0, FHEBEHIRME1219.96TH 3,
HERAEG00mn T 13, 15.41~21.06DEFHTH b FEHEHMALMEIZ8.22TH 3,
SHERAIOm T 13, 17.53~23.890#FATH v FIEHEEZIRMI320.59TH %,
Lizhi-> T, BEHEMEOLTEMEIF9.59TH S, Thic LT, JISK
SN~ DHEHTH 5, BEHREOLFHEME (19.59) B I I SOKK
EONBRETH 2, WAL, BRTH DI EHFHHMICHER s 0,
WM (U) . SRBE I LTkp ot #0b5, BB#K300m
Tl —0.082~0.354 DFIPATH b . FHEWIMAEIZ0.119T H 5, SHABRIA600
mTit, —0.125~0.406 DHEPFHTH » . FIHWIHE(E0.136 TH 5, B
900mn T i, 0.002~0.495DHEFATH b FEMHERE0214TH B, J TSI
Ihid, BALENOMIEEIEENEL (1.378~0.0) & (1.378~-0.2)
THb, - OERERIE (300 « 6003 £ 1/900mm) D4 FHH I HEARIF0.1564 T H
o, COLEHEAMMITT I SORKMELLET T, 11.34% T, #H—3F
Th b,

3. 4 ROW=DRE

RO S 13, REMICEROESVEM 3 ) OMEEFEM B & URERICHE
BAEZTAESVEANL D OMEMHICBRL S 2, BxodRE, HRE
(300 * 6003 & 0°900mm) D ={F & PE MO 7 i TIT > 120 TIPS D
HEHERIZ, ROEBOTH B,

HKERE300m T, 70.2~92.50FFHTH », FHW S 1382.7TH 5, AEREK
600mn T3 66.5~90.6DHFATH O, FHMS 3T8.4TH %, HABAIOmT
i$, 63.2~8650HETH O, PUFEXX76.2TH 5, —H. MERA T,
63.2~T0.20&FETH O, FHWX1266.6TH 5, RITESB Tl 86.3~92.5
OEFTHD ., FEFS1389.8TH 5, HIEMCTIE. 68.5~T6.30HEHHETH
0., FHEEX372.3TH 5, AIEAD TR, 84.3~91.90HEHHTH b, FHE
X3876TH %, AIERA~DOHT, BEAMEBPIAFENENBA (89.8)
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LA (66.6) THD, TOROEEEMIITIITHY, JISD19.1% T,
WAEITH B,

3. 5 NL—R—lOESEFOBRS

BT ) —FIC BN T/ — K= WOBEREENE L7z MERZ SL—FK—
NWOWMAKA—H— (IAF«ELT Y« IR/ BLEYFH ) HoMEESD
ARIZELDIREEE i « BT 2 WS 5, TObic, TOMEKA—H —
DESECET 25K « FHEES L CR/MEoxt L TARIOZELE 7o v b
LIDHFig6TH 5, ZDFig 60 LBz, &2 -7 -t 2RARESE
xtd 5 ARl ftE 7oy b LD TH D, KA —H—iZFhFhsdbic,
0.45kg /cf D—EBMETH 2 T L DHEE S Wi,

Fig 60HBZ, &4 —H —icB T 3 FEEST IS 3 ABl0ZE{LE 7oy
LD TH B, FEESECBVWT, NS YFOEVWARSA - IABLY
LATHY, ~“5v+0PBBWER6A TAEI2ATH B, ThTHL T,
Fig 6O TR, &4 — A -t s/ NESECKT2AB|0ZElLE 7o v
MLEDTH B, PHESERBVT, N3 vF0EWHIESH - 94 - 104
BLUNATHY, "3+ VWHRTH 8ABLU12ATH 2,

BRI L TEERE B - SR fE - BoME - FHEE - BERZED S U
X LT HRA —H — L DK EIT> oD H Table7 TH 5, Table? i2HB
W, EERHIEBE315.500 516 31 HOFHETH 0, FHEHIZ15.94ATH
5, Tbb, HOERBRIEEIT > DTH 5

COPYR A —H — OFKRTERE 30,4493 50.4500kg /e TH B, £ DK
7RG 130.4498kg/onf T, 0.0045% D/ & WIHERIBHN TS 5, £/, &
NTEGE130.4168%> 50.4200ke /et DEIPHTH 5, % D/ EHESIT 120,418
lkg /et T, 0.0045% D/NE WHETPHNTS 2, COKA —H —iTDWVT,
SEEAE D HiPH 130.43704> 50.4405ke,/cf TH 5, € D2 FHEZEXITE 130.4388ke
et T 0.0041%0/hEWHETE b, ThoDF— 4 2R Lk DA Fig 7
TH b,

Fig 7ieB VT, KA —H —DRKME « FEAEB L USR/NMEOHE 2T -
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fro FOERELT, I X/ BO L —F—VidBEAEOBEHTIR/NEL, B
IMBEOTEB TRAZSVWHEE TS 5, A -7 —Hic3, 32y EEry v8E
LIy FASEBEENTNL BTV S, FIEIEEELD /ML,
BERIARZVOTH B,

iz, EHEREM I3 Table] L Fig.8TH 3, Fig. 8icB8V Tk, ThZho
Bt LT, EREFZEOHEE 7oy F LEDTH B, K4 — 7 —HOBEERE
KBVT, NI vFOEVHLPBVAR, ThEn5H-9H11HE6H -
TH+«8H 12T 3, LULOFEDPSEA —N—LBWT, BERED 7
vE VBRSO, KL LT, BEREOKZVIEN S £ — & — &k~
BRI, IHYBRELELT Y I X BLUIFHIDMEIRPEL -
TB,

3. 6 NL—R—ILD/Y Y FiEEORE

BT ) —FIcBOT AL =K =Dy v FEHIE L. #HIER L —
F—VDPAKA—HA— (3AF cELT Y IR/ BLIESYFHI) BOMHE
A ARELORIERLE - RETT 2 HWMNH 5, TDdIc, TOEKRA -
H =Dy v P T 2 BOAME - SEEMED & URMEICx L TR0
270y + LiDHhFig 9TH 5, TDFig 90 LBRIZ, A —H—lcBT 3
BAy v R 2 ARlOZE(LEFoy b LD TH B, SALSTA
FT—ICEAL, NV FANENDEREAMSIATHED, NIV FEHK
EVWDIRI0A»512HTH B, Fig 90, &4 —h—itB BEH Y
v FEEicT 2 ABloZ ks 7oy b LD TH B,

SEgosy v FEEICB VT, Sy F0DBVWAREAPSIHTHY, Y
SvFEDEVWARIALS12HTH 5, THICHH LT, Fig. 9O FERIE, &4 —
H—icBF RN v R ICH T A HBIOELE ey LD TS B,
Sy v FEHICBWT, Y7 v FOEFHIRS HLDI0A ETIRICEARL
TWAHEHNTH B, N5 v+ VWARSA - TH I ABLTIOHTH D,
Ny FDREVWARINABLTI2ZATH 5,

£ H et UCOEERE B3 - SRl - S/IME - B - SEREZS X U0
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Fig.6 Relation the Air Pressure (kg/oif) and Measurement Days for 5-12
Months in 1990
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Table T The Statistical Analysis Values of the Air Pressure (kg cf)
for Volleyball Makers in 1990

Perfonn?tnce Measurement Days | Maximum | Minimum Average |Standard Deviation| Variance
em
Makers RERE(R) | BAf (g o) | BNE (ke of) | FEEle/of | RERZE 5 W
A (Mikasa) 16.31 0.4500 0.4168 0.4373 0.0110 0.0000
B (Molten) 15.81 0.4500 0.4168 0.4370 0.0107 0.0000
C (Mizuno) 15.50 0.4493 0.4200 0.4405 0.0167 0.0000
D (Tachikara) 16.12 0.4500 0.4187 0.4405 0.0091 0.0000

Average 15.94 0.4498 0.4181 0.4388 0.0119 0.0000
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Fig.7 Relation the Average Air Pressure (kg/of) and Volleyball
Makers for 5-12 Months in 1990
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Table 8 The Statistical Analysis Values of the Ball Bounce (cn) for
Volleyball Makers in 1990

Performince Measurement Days | Maximum Minimum Average |Standard Deviation | Variance
em
Wnlkbeg HIEE#(E) | S&XfE(en) | B/MECm) | FfE(em) TR (R 2 4
A (Mikasa) 16.250 93.375 86.062 90.086 1.9728 4.5478
B (Molten) 15.812 95.937 87.250 92,251 2.4646 8.0705
C (Mizuno) 15.500 93.562 85.875 90,298 2.2973 6.6716
D (Tachikara) 16.125 92.437 85.187 88.875 2.0433 4.9630
Average 15.922 93.828 86.094 90.378 2.1945 6.0632
96
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g 9 i &, i
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o 87 I
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Fig. 10 Relation the Average Ball Bounce (ecm) and Volleyball Makers for
5-12 Months in 1990
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(A)  $/1E - #fitc b & (Deflection by Vertical Load) RERICHB VT, &
KRict &8 (The Maximum Deflection)id, J I SD20mTH 5 DIcH LT
HEBOERII8.0BmTH S, /2. MABEE b A E(The Maximum
Residual Deflection)id. J I S@1.5mmLl FTH 2 @ickt L TREROFFERIZ0.
59mmTH 5o

(B) ¥ (Elasticity) B Ic B W T, EELNEE(Buffer Effect Value,
Wi, JISDI5-40THADIcxt LTI9011TH S, . WHYM
(Elasticity Value, Y)I3, J I SO&BKME (1.378—0.0) L&HIME (1.378——
0.2) X L THABHER 130.1564 T H B,

(C)  #vELE®H (Repeated Shock Resistance)idBfld. J I S TI3fH
A EOBEFLHE - B4 8 LUANOED C &ioxt L TRlERES B i34 7o ik fE
B,

(D) X O(Hardness, Gs)idBfliZ, J I STRINTH LDz L TH
B I479.1TaH B,

—Jis N R - VOESERR R, FEHE I L - THESh RO
KOWTIT- L EHETH B, TUbL, ROLEBOTH 5,

Mikasa (Z2KJE : 0.4373kg,oof, EHE[RZ : 0.0110)

Molten (= 5JF ¢ 0.4370ke,~cf . EBHERZ : 0.0107)

Mizuno (72K - 0.4405kg,onf . EEXERZ @ 0.0167)

Tachikara  (ZE5%UJT : 0.4405kg,~cnf, EEHEEZ : 0.0091)

Average (ZEXUT © 0.4388kg,orf, FEHE(RZE ¢ 0.0119)

N —R—=VDEGFHEE, A —Hh =itk - THEN Z530.4370H 50.4405kg ~
af DHEFHTH 2 T LD S, F /o, EEEREZ$0.00912> 50.0167 0 #HHH
THod, LT, FTHOLYEEE L0 TH 5,

IAVEELT VBIONL - R VREJEMNE , EREESAZ VR
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WTIT- . FEETH 2, THbhE, ROLBHTH B,
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Mikasa (#¥% > F 1 90.086em$ & FHEHE(RZ : 1.9728)

Molten (#¥% v F 1 92.251cm$ & CFHEHE(RZE ¢ 2.4646)

Mizuno (739 ¥ F 1 90.298cn 3 & CHERE(R % « 2.2973)

Tachikara  (+Y% ¥ F : 88.875em ¥ & UHEHERZ : 2.0433)

Average (%9 v F 2 90.378cnd & OREHE(R 2 - 2.1945)
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