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Low Cycle Fatigue of Filament-Wound Composites
By
Akira KoBayasui, Nobuo Otani and Kozo KawATA

Abstract: As is widely known, the filament-wound materials are quite useful in view-
point of weight saving in case they are used for the aerospace vehicles. Among those
applications, the filament-wound rocket motor chamber is also attractive. However, in
advance of actual mission flight, the very chamber is to be proof-tested up to rather
high internal pressure, close to the burst pressure. Therefore, so-called low-cycle fati-
gue phenomenon is expected. In the present report, the experimental verification conce-

rning the low-cycle fatigue will be described.
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T 47474 YT 4 v (Filament Winding) #4%}2, FRP(Fiber Reinforced Plastics)
MEOBHTOHICHBENEL, EBMHTEVRRELRT v 4 Y Y/ (Marag-
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op (kg/mm?) p (g/em?) os/o (cm)
FRP.(z R+ v+ 435 27) 38~41 1.80 2.1~2.3% 106
FRP.(GEY ZRF i+ 435 27) 25 1.60 1.55
FRP.(F.W.) 46~58 2.00 2.3~2.9
T NIADVIH 2008 - 7.85 2.56
60 kg/mm? iR 148 60 7.85 0.77
100 kg/mm? &EEH80 100 7.85 1.28
25V VR 150 7.90 1.90
7075T-6 Al 44 64 2.80 2.28
2024 T -4 45 2.80 1.61
7% Mn-Ti &4 101 4.50 2.24
= 5 0. 46 1.09

\
ASR-TaSA N

BILIER 5RELFET 454 -
94 VF v SAE

BT2E2CTE, WhITEREE AT
BICIE > TEERBICESTE05TH
5.

FERICH1c >THE, Bid - TRIERER
(Proof Test) 271 ->T, thb7 45
AV TAL4 VT4 VIROEARRN
FETNEICZ 2 T EA2ELDIRTNIE
Boish. OB, BERTFODPT &
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BHbL, N—2 bk (Burst) EH LR OAENVEITINEINEZDOT, BEINLERD, F
27K BEINTVRY, WbWw3 Virgin State DIREEICREE T 2 RENETT 22 L3+
DEZONBTETHD, BROBLTRIERBOT.DDRIAMEEMZ 2 LIk DEIBH
BY A4 7 VDR, TROBEY A 7 vEEY (Low Cycle Fatigue) 0B sE b TL 3 &

Ebt, TOTHOCHLIEBPANKEICE >TL 5.
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T, BBRAIHERObOEYMERHHAIORE <2 ) —v - 74— Vit (McClean-
Anderson) BD7 4 T4V b - A VT4 VBB W-1HIck T RFVBIELXIUE
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BHELIJICk>TRA LK. ISASY) v 7ERBEI4IND LS Ic) Y/ ROBBAFARD D
O UcpEMNRBHEREZNLUTEERD, AAFAEEEZRD % b D¢ NOL(Naval Ordnance
Laboratory) V) v 7' :Ek[ 2 1E DfE#IE, (L)FEoSxAEORBRAICH LHEATESC
ENOL ) v/ #BEEGHEFAAEZICG LTDA), (2HERINE ) YI/EBADEX,
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E # 35 =z O.C.F. R-153-801 X2 30 Ends
= R+ v # g Araldite LY 556 EgEH 100
T 1t b1l HT 907 85
& £ F DY 063 4

EEQHn X
Glass: 67% Resin: 33%

® ot &
Cure- 120°C x 2 A9 (1 [adz/Fb)
Post Cure: 150°C x 3. 5 %R

) v rEERR T
0 50-+0.01 mm
N 7% 100 mm
= X: 2.8+0.1mm
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YIBHICE - THEEINZ DT 474V - T4 VT4 7HEIR, 1oy b (Lot) @

EEXBH80mm T, F2EDOTHEDY
Y EBRICHEEEFIA LT T ADTH
5. TEOBEIER, RO\ Tid, ¥x %,
JEZICDWTlE=4 70« x —2 52N,
EBHEBEENTICE > THELLEAZS
NBDICRL, BEXFIEEKRDOATRE
INTVBEDT, TEHMDIIMMMEH T
BESBICWDDTH 50, BEILEICHEN
TwY FLWZERERIHAETHIEDI
Hoplcklyontins

AR D & 5 ICREIC & B RIFRER DS, ISAS
VY IHBRTRAINBDT, N—Z2 VEH
Y v E R OME G RN S 12D,
L7228 5> TFITE (Preloading) (3 ¢ OB W%
B LTREIEVS KHicEdbhndc &ic
5. TWHEOHAAXEEDOor v b - £—
B — ZAROBBEICONWTHRE T2 &,
—Z FEHD Okg/em? L LTTDT 45 4
Y OAVYTFavrEE—2 -2 %E

O TATFTAVE - TAVT 4T
HE(L ey F)EY v IR

This document is provided by JAXA.



562 RERFFEMER RS

atd s L&, MBIk 2 WEI 50 kg/em® (T3
TEHEDT, REABRTRMETE X H &%
BIAAT 50kg/em?x 1. 1=55kg/em? A {&£IFF
ELUTHW UTEREEZR~2D5, TRLE
(Preloading Ratio) |3 1009 x (55 kg/cm?/70 kg/
em?) =78.6%1C 15 4. /x— x } 11755 60kg/cm?
I8 % &, COHEI 100% X (55 kg/em?/60
kg/em?) =91.6% 1 b5 4 5. A5 TIl3 Pre-
loading Ratio % 80% & L5 90% it & 5 7. 8|
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BICIL 06/00, DT N=1 T 0.8 ICETIKTFLTH O, Db ondBAs N=5%13
N=10 zHis LCcdBanzicb b od, N=1 5203 N=2 T LT3, Lt
XU, EEMTUONAEEATIR 90% FHOBAICREY 4 7 VEFOEENEZT o
5L Z & 5. Virgin State OJREE 05, DIfIZ, KO v MCONWTIEEAE—FET 45.5£1.5
kg/mm? TH B0, BONIHER BENBLUEIN TR, N=1ichss s, HiIDON
FYFEHBREL TS, T &, ok, MiEEM (Structure Sensitive Property)
THLBEBRED, WEIA 7 VOBRVBELICEAEFRRBICL->TETEIIHEINSE
MICHLEEERLTVELDEELNS.
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