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Prediction of Fatigue Life for Composite Rotor Blade of
Multipurpose Helicopter Using Strength Degradation Model

J. H. Kwon', C. W. Seo™

ABSTRACT

The predictions of residual strength evolution and fatigue life of full scale composite rotor blade for
multipurpose helicopter were studied using a strength degradation model. Flight-by-flight load spectrum was
developed on the basis of FELIX standard spectrum data. The laminated structural analysis was also performed
to obtain corresponding local stress and/or strain spectra for each ply of laminate skin and glass roving spar
structures around the blade root where fatigue damage was severely anticipated.
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Fig. 1 Computation procedure for residual strength and fatigue

failure probability.
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Table 4 Fatigue test results under constant amplitude test[21]
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Fig. 6 Analysis results of strain &, under combined loads.
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Fig. 7 Illustrated local stress spectrum.

AL ¢ F A3 wtA o] A &35l o
dag 4= ok gz o] R4 Hu SFHAHEY
JH PR 2 AANSuge dFol Ha ojye] 3
<. H1Yg AAY4N TE F At oJEA T
#zt3 FELIXS 3394 FA44 &5z Adxs
Eﬁﬂib‘i scalingAl+E AAY F de=d 2709 B¢
0.76, 2=5+9] A% 130 L2 et 471A oA F
& Hgsts A~HE- i FAE FHLEA Fig
75 Zo] A3 Aute HAHRFT FRGYAAEAS
4L & Atk

Fl° ku e

rlo

ErQL'_ﬁE

4.2 7|20y ZExsted Hpgtel 2

ZEHR 27 R 2% A8 UF AFHE dre
dHAEE oS Table 337 Tk AFITLHEHY 7
$Yatol 2 vitk ZRWS N, vy, BE ANE] 8o 3
FAEYP A sFAtelE 98 TP S



F14%F £ 2 5 20014

AEAS}2AL o8¢ HEALNFHE RPN N24qolS 57

st 2tz A2 OE 370 o9 3YHZFd g
Haol 27 4¥AE7E a8t At AlEd 2~
23 EgAQge] g EAHXE Table 49 Zo] F1
[21]e14 AA B H2EL AFEHE ALE3HR
o714 Weibull2 29 W 254z N7t F4setule B,
@2 g e HLFAH H(maximum likelihood method)

o o @Ak

24
e
23

B = = - ®

=(—}1 lef") (10)

91 ZEASAGEY vo) ARE YA T N D
B ABAESFANY NPAHZEE 4 6 ol &
st HeBEe 43 AVSD AA3 vte D B
238 F43} vwsts A9Re AR Bael AH9 vyt
& At ojFA TP ruwse dPAsE O

spar
-—- spar(no cycle mix)

~-=~--skin(no cycle mix)

0.6+

0.4

Probability of Failure

024

0.0 g
0 5000 10000 15000 20000 25000 30000 35000 40000
Hours of Flight
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