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[ABSTRACT] Composite equivalence plays an important role in airworthiness certification of civil composite aircraft.
Based on the verification principle of composite equivalence, a method for verifying equivalence was investigated for the
key parameters that control the properties of composites. Theoretical analysis method of the type 2 error in the composite
equivalence was derived by the method of hypothesis test and the measures to reduce the probability of type 2 error were
discussed. The results show that the hypothesis test is used to verify the composite equivalence. More attention should be
paid to type 2 error. Increasing the number of test samples can reduce the probability of type 2 error. In order to control the
type 2 error and reduce the cost of verification, the location of composite application in civil aircraft should be taken into
account to select the number of samples.
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Table 1 Material equivalence testing requirements for physical, chemical, and thermal properties
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Table 2 Material equivalence testing requirements for physical property tests of cured lamina
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Table 4 Material equivalence testing requirements for cured lamina main mechanical properties
(environmental condition RTD ‘"' and ETW )
)2 77 17) HER AL AR IRBE A I
HZPERE 123456 123456 123456 1 2 3 4 56
0° (L1 ) P st Flai B2 233333 444556 222222 16 24 24 30 30 36
90° (1) ) S A i FTsie B2 233333 444556 222222 16 24 24 30 30 36
0° (Ze1m) ) He 4t it Ao i 233333 444556 222222 16 24 24 30 30 36
90° (£fifa) ) A ke FIi BE 233333 444556 222222 16 24 24 30 30 36
S THT A BT A e I 233333 444556 222222 16 24 24 30 30 36
JZEETYI(3) 233333 444556 111111 8 12 12 12 12 18
A A 88 132 132 162 162 168

131 AR AR P SR AR AR 8 & 5 ) 38
XET A LRI RE , 78 PR SRR, AN A SR b
A YR EC SRR B0 | BLIRAYF-2
TECRIMIER A9 f (I FRAMEL, B AR A 588 5 L RIBE Ao B 2R
SENFOR L KB AF AR BEHEAT A5 [FIVE R 5 , AT D) e
A R N A E R AR A 5 7

BRI R 1 KUK 45 F 4 71 Tl
TECW ) A PTG L BRI 50T TR AE W bl
e "

Wey=x—K xS (1)
A, X A RHAGIER A0 K 1 P08 s S Sbrife
%5 BRK, JPF AR R A ik 6 AR, i o
ARG AL T R R AR

TR A RHA G A9 S IR A IR LR T 45 T
AR A PERE R & 7T T C IV o) AT A i A2 2

T (BB RTD VRIETW ) IR0 = (70 £ 10 FF, R = iR @52 IIRIE = (18° £ 5) °F, R i = PRt ;(3)
SAE RTD 254 R AT 5 (4) T iR il i RS iR i — AP PR T P2 S 28 O UARAF T

20204E 5563 & 552110] - it hlE A 73



,—‘? N »
lﬂ:l:jl‘lﬁx RESEARCH

P, B8 K, R NAAMER I H AL, h R 7 A1
AR IR EAE R W s SO R W e
HELR , A AT A A AR e 24 (i sl /N I A R
R . SEhr b R S0 e IR NMEL H AN
) AH T AR T A S AR SR B — AP R
BibRid,
1.3.2 AHFHHERE-FHIET £ a4 FH 5%
X TAT S bR e, 78 55 [l 55 UE B, ANy B2 A
AT B -5 A RHAERS A5 A H , SR A
KAGUE 3, AR R . QSR ZE AR SR AR e

®5 BREBENREENFHENRESTE
Table 5 Material equivalence testing methods for main
mechanical properties of cured lamina
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Table 6 Constants K, values for mean

o o BE%
n (FEAZS L)
0.25 0.1 0.05 0.025 0.01
17 0.2522 0.3878 0.4692 0.5400 0.6230
18 0.2455 0.3771 0.4561 0.5250 0.6055
19 0.2394 0.3673 0.4441 0.5111 0.5894
20 0.2337 0.3582 0.4330 0.4982 0.6745
F1 BRIRBENMENKIFEHK,
Table 7 Constants K, values for individal
N o Mk
n (FEAZS i)
0.25 0.1 0.05 0.025 0.01
17 2.3471 2.7146 2.9516 3.1676 3.4306
18 2.3694 2.7342 2.9698 3.1846 3.4463
19 2.3904 2.7527 2.9868 3.2005 34611
20 2.4101 2.7700 3.0029 3.2156 3.4751
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Fig.2 General flow chart of certification of civil aircraft composite material equivalence
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Table 8 Constants 7,(n)
. o BE%
n (FEA%
0.25 0.1 0.05 0.025 0.01
22 0.686 1.321 1.717 2.074 2.508
23 0.685 1.319 1.714 2.069 2.500
24 0.685 1.318 1.711 2.064 2.492
© 0.674 1.282 1.645 1.960 2.326
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Table 9 Suitable fail criteria for each property of materials
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