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Studies on the mechanical properties of filament-wound
materials and their measuring methods (II)

—The evaluation of hoop strength of filament-wound cylinder
by ISAS ring test newly proposed and burst test.—

By

Kozo Kawarta, Shinji Fukur,
Akira Kosavastr and Shozo HasamoTto

Abstract : ISAS ring test, a new method for rapid evaluation of hoop strength of filament-
wound cylindrical specimens, is proposed. The method can be applied to filament-wound
cylinder of any winding angle. The effect of ineffective width existing in' cylindrical
specimen of finite length is discussed. The theoretical relation of ¢ (hoop strength) and
w (specimen width) derived basing upon the consideration is in good agreement with ex-
perimental ones. The ISAS test value agrees approximately with ‘burst hoop strength.
By this method, strong interaction between hoop strength and winding pattern is found.
For example, hoop strength is higher for the winding pattern of 2 hoop windings and
1 longitudinal, than that of 54. 75 deg. helical winding which is recommended by a

simple netting analysis. At preseut, hoop strength reaches up to the order of 76 kg/mm?.
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$2HK F/W HREDHE X5 # —4 — Lok
KEOE*  No. 1 2 3 4 5
HIRF—F L  |ATE-111002 ” " »
O—t vy
(HEFESL %ﬁﬂ) R-123-888 | R-123-888 | R-123-888 | R-153-801 | R-123-801
%% 0 (deg) 55 55 86 86 86
H7REE
@A -y o 0 1 1 1
ANy AN e~y 1 1 2 2 2
Ey (%) 74 74 74 74 74
B I Epon 828
AGE 14 ” ” 7
K 61-B
ISAS Y v 7 F R b fli** 16.1 13.2 41.9 51.1 61.9
{ A ! il
(kg/mm?) 49.4 520 63 3 64.0 76 2
N—2 b+ (BELHR) HEE 50
kg/mm?
* HEARRE Di=105mm, HE t=2.5mm

*¥* ISAS Y /IR w=2~120mm

FAR ISAS ) v/ - 72 b HORE

L, 0=0° pu—E v 1 DEAETEN B DTH 3.

CHDT, No. 4, 5 BUENBEZ THA5.

u—

v 712 No. 1~3 T3

PUEoEMMEN, S, 1B w=2~120mm @) ¥ 72K L, ISAS Yy v - 52 b&fT
Wote. BAFEMBEORREBARICRT. COBELAESRITRT. o~w BEREE»IEY
Bfi# i winding pattern (C{KFET 5. A No. 1, 2 Tid ¢ 13 w /NI E X EhH T/
&L (B/ME w=2mm T 0 /), wOEAEEbIEATS. chicxtl, &K No.3
~5 Tl w=2mm EWVWH/PNIVMETD 0 ODAEREL, w=10~20mm I, F7EXbbH,
No. 3 © w=9.4mm, No. 4 T w=19.8mm, No. 5 ¢ w=19.9mm [ZHFEAMNEL, X
SIC w BHERTAEE 0 BODITHLITETT 3.

THbb, =0 BXU86° p&kxf (No. 3~5) OFH, 0=55" oHDEAE (No. 1, 2)
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¥5K F/W HEONEALm®ED ISAS Yy v 7 - 7 &b,
N—ZR b« TR MCK B

N, MOFKHERELA—TH3ICbbrH5T, PRIVGWVVEEZE w OhhoRbL,
w>k TRETZELHEOHBOLRROEN. 72&%21E, No.3 % No. 2 LH~BE, B
2% B EATET. No. 5 & No. 4 oHERIE, 122V FOIBADEMN 15 2V FXD bk
EoduncE, 7 No. 5 & No. 3 ol#uz, #'5 RMMEEES LR+ VANETH 515
BOHFMKY) TRTVAMBEDOEAIVEVEEEXE5L 5 LERT.

—F, TNEFTLTN—=R b« FRIMRTE o1, EARVYFZELTRE, Z&EF 50V
Y— K7 3P, 1000atm. T, BB, EHHRAKEL LTI ERER (LE2E, 5
7 = Hydraulic oil #65(ERic T 110.7 Centistokes)) i tz. T OEHEESE 6 MicRd.

FLOSK®D No. 1 TD w-oo DL, ~—R+ (HEBHFA) BE > LRIEELEALE T
. N—R b TRIMCTEHAMOCAHTHERT2545CAEARARGES F/IW QEoKEH»
SBHT AEAICE, ISAS ) VS - TR MEENN—ZR b - FTRMEERHKT LS —FKLE
V.

FIW #hsalyy b Fr U N"—HHELTHERTHENLEIPOBZD—D2L LT, 200
kg/mm? @BERAIME OHRE /o (0: RE, p: KEIAREE OhBMNbH 3. A#Hic
BRIEBEDOH 7 2E8D FIWHMD 0=1.9~2.0 THO 0=7.8 0K 1/4 15, F/W
¥ 0=50kg/mm? n—~[EOBEEEELSE. Lid ISAS 72 MET, +HCoBREAXEIE
55DBBONDETHAS T ENMONS.
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(1) fEEo%:Mm 0 o F/IW HEOREAFA®RELARD S ISAS ) v - 72 312
R3h, zomEsHA~ONI. ISAS V) v/ - 72 Ml 0 BRFOIE w & &EbicED,
BWHOBOERICH ETLHEMBEELLAS.

(2) o~w BRiZ FIW A% xf 0 KL-TELLES. 0=5" 0Ahn& xiTid,
w/hNDEE 0 BFLIETLUEZHOBREICGESL 88, 0=86° 5LV 0° TR w OEE
B/AI. BREEZRT w HRIL5.

(3) winding pattern 0 —t Vv SUEAEZ TE -7 F/W MEoMENH®ES IS
AS FRAMTHME L. MhoRBEE—ICL 0 2EZTEHEWEE, TIIWRLEFITAE,
0=55" pAHICH L, 0=86"° 2% x5t 0° 1 % xDHFTD winding pattern DHH 22% EHi
EBBFONTNS. Zhnd, Bl netting analysis ZIFEICOABIDEEZEI SN S.

(4) o—EYISONBORE~NZEINITDE L.

(5) ISAS #x Ml ox—2 + (HEHA) BRESZIHEMNINZEITHS. 72
L, /N—Z b+ 72 P CHABMRECTHENT 25A0HRENS ) — 7 DEAGEIZTDORD
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TRV,

(6) ISAS ) v/ - 7z bid F/W Mo, x—2= b (BEAKFA) #EEDREICETHH LE
HEERLFEED > TXN.

(7) HE /o o0 TWZEIE, +4 200kg/mm? @BEEREA#EHE LOSES F/IWH
FHOMBFaMETEONE I EBmon.

KBRICYDACICEDINLBEREE KBER X% HOHBCREOHEEZRT S

¥7: F/W OERoREcHIsnt KEAMTFIE KK, 774472 KK
KEEOBELETS. AWER V/STOL A K0/ B EE B X UKEM%E [FRP
FHI¥YBIUOMEIF~OGH] ONEREBEOTHDOS LicfTlabhl. T UH
BERT 5.
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