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Table 1 Test data for laminates of different series

T ture/ Longitudinal compression Transverse tensile strength Longitudinal tensile strength
occmpcra ure Condition Batch strength data of Series 1 data of Series 2 data of Series 3
laminates/MPa laminates/MPa laminates/MPa
1 608, 646, 690, 674, 706, 1449, 1833, 1692, 1821,
705 1521, 1836
s D 2 547, 618, 609, 589, 658, 1841, 1512, 1677, 1 370,
7 v @ 1509, 1371
1984, 1965, 1590, 1790,
T I~ [~4~4 I~
3 @oolq 570, 559, 447, 568 1810, 1 308
772, 726, 749, 801, 749, 1868, 1910, 2 070, 1 789,
750 1955, 1970
751, 726, 743, 774, 777, 1629, 1690, 1529, 1 806,
769 2029, 1909
740, 723, 715, 773, 713, 2003, 2035, 1855, 2085,
23 Dry

774 1943, 1999

@ 1849, 1842, 1 623, 2 075,
@ 2 061, 1924

@O 1556, 1684, 1696, 1 748,
% 7 1706, 1580

o . 1020, 1078, 1017, 1042, 828, , 571, 688, 1900, 1821, 2003, 1 795,
o 909, 1 001 69 1881, 1910

991, 939, 736, 910, 984, 83, 892, 829, 701, 788, 1 886, 1 837, 1954,

71 @ v 2 1063 @ 5 581, 1749

883,1010,]039,0 796, 829, 809, 808, 706, 760, 1 970, 1 989. 1 915,

— =

—

1048, 995 B 751 2002, 1 956
. 1107, 1,00 @ 939, 787, 807, 745, 737, 758, 1513, . 1520,
876, 790 1 400,
12 Wer ) 7740\779. 958, 947, 1013, 776, 818, 724, 765. 759, 13.7, 1414, 1618,
¢ 735 703 @
o
; , 1058, 967. 958, 964, 813, 593. 759, 764. 810, @ 70, 1752, 1 744, 1 562,
QAROM1 671 (\% 1678, 1645

Notes: Series 1 — A certain kind dunidirectional prepreg; Series 2 — A certain kind of fabric@}f* Another certain kind of unidirec-

tional prepreg. @ o

F2 R 1 EEHRIKEEIENILSE &R
Table 2 Diagnostic check results for te: Series 1 laminates
fal
ADK check \No\&qa\rily check Levene check
Temperature/ Conditic T e ic o\ P
o “ondition ransformation ars
C Aw  Ae  ReKQ)OSL " Result CV/%  Fo  Fu  Result
N\ coefficient

With 0.367 1.91 ) 0.623 0.987 Pass 7.0
23 Dry .

Without 0.595 1.910 ass 0.546 0.987 Pass 4.1
71 Dry With 0.886 1.917 Pass 0.048 0.930 Failed 8.4
120 Wet With 1.924 1.917 Failed 0.262 0.977 Pass 12.2

With 0.154 0.987 Pass 3.183 2.037 Pass
Pooled sample . . .

Without 0.016 0.976 Failed 4.704 Failed

Notes: A..— Calculated value of ADK check; A, — Critical value of ADK check; OSL — Observed significance level; F..— Calculated value
for equality of variances check; F.,— Critical value for equality of variances check.

KABIHFEBMABERENMRY 1 EZEHRB 3.2 RI2EEW
FEEME AR 3 R . AR, AR BOAY AR e b R A A NFRI) 2 7 A BB B2 W 56 25
B B A T3 45 SR AR A HE AR ST R B3 NRI 2 JEE A —55 C TR EE .
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08 % 3 AR, RS B s A T IE bm o 25 2 DX [R] Y
| s I £t ) 5 R ) TR 28 0 7 ok 1 2 D AR 1
B 06l romperaanerc 4 CLEE L1905 B 4b, HB R B 5 5 R0 71 C
E o 23 (testing) TEEREARIA Y, B TRRL R @ &
& 04F 23 (fitti JeSse - N VI — v
2 T et RIS 1.1« PECATIA A 3 HEU SR 7 T
02} ---- 71 (fitting) R ESHER T, 71 CFA.120 CMES KILERA
A 120 i 5
...... 1o (e O TSR, (I T IE TR L 4
0+ -
R 0 - 1 85@%@ 2 R AU IEA AT K 4 111l Pearson RO
Longitudinal compression strength/GPa \)’O WL IR, WTIBTE A SZ RS PR
& 2 %ﬂlFAHiE’J? é}%ﬁﬁﬁé}é @ %FﬁAﬂfFﬁ%ﬁim{f%m%ﬂ 2)%%’1‘&5"] B
Fig. 2 Normal distribution curves of Series ‘ates %Yﬁ{ﬁ ’ ﬁu%‘% 5 FJT/T o Ej%%%ﬁ&% 5:%(7%‘ *H I, E
@ *3 RIN1IEAHWHBEAEE
@OTable 3 B-basis values of Series 1 laminates m@
> A { longitudinal T
Temperature/C Con ransformation Veragef (,) ongitu maM w@j ki B-basis value
Q S - compression strength/MPa \(}_, ‘tion ]
’s ’%\\ W%th 1327 @ 2.4 1.688 1115
o Without @O 54.9 1127
o)
. @D With 978 @ 82.5 1.676 822
@ v Without @ 831
W With @ 112.8 1.676 781
120 “ Without r\;-ﬂ 790
Note: kp— B-basis tolerance factor. ®\>
A#ﬁﬁt%?ﬁ?&ﬁﬁl’)lﬁ'ﬁ#%

Table 4 Dla% ic check results for test data of Series 2 laminates

Temperature/C

ADK che

Normality check

aN
Ile)ks{k@p%%k

Condition

S\/QN Result OSL Pearson coefficient Result @\@ Fo. F. Result
—55 Dry 3. 4)@)917 Failed 0.435  0.972 PassQv N\, 3
23 Dry 0.476 1.917 Pass 0.170  0.974 < 6.9
71 Dry 1.638 1.917 Pass 0.015 0.939 diled © 10. 3
120 Wet 0.623 1.917  Pass 0.042  0.930 NS Faifed 7.4
Pooled sample 0.010  0.976 _ _(CNJFailed 2.742  1.421 Pass
s L
. o OF o= =

£ ¢ T P o o

S 660 b4

£ . 08}

%b N % Temperature/C &

5 6051 ¢ ¢ Average b £ o =55 (testmg)

5 * S 06r . <

= = | =55 (fitting)

S sl . § Z ] Bleie §

2 -0 e 23 (fitting)

4 o 71 (testing

g 4951 0.2 - - - -71 (fitting)

&= A 120 (testing)

440 i é ; oL 129 (fitting) . e — oo - -
0.2 0.4 0.6 0.8 1.0 1.2
Batch .
L Transverse tensile strength/GPa
o— Standard deviation.
3 R0 2 RAMA—55 C T A0 KR W4 AR50 2 R B IE S il 2

Fig. 3 Batch-data of Series 2 laminates at —55 “C in dry state

Fig.4 Normal distribution curves of Series 2 laminates
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Table 5 B-basis values of Series 2 laminates

Average of B-basis value Retention rate/ %

:l(“:emperalure/ Condition i:l:;\;erse :ii?jj:)i B I:f:;i:ﬁ Merging Sir}gle I:fz;i:ﬁ Merging Sir?gle Distribution
strength/MPa deviation oV point deviation oV point

—55 Dry 613 69.0 1.686 518 502 258 84.5 81.9 42.0 ANOVA

23 Dry 751 51.7 1.674 637 642 648 84.8 85.5 86. 3 Normal

71 Dry 781 80. 1 1.674 662 623 84.7 86. 0 79.6 Weibull

120 Wet 754 56.0 1.674 639 mn 5 649 84.7 85.6 86. 1 Normal

Note: Retention rate is B-basis value divide average of transver?e@lé\séength.

IFbR e ZE0E T B B SR ME TR R Bl ﬁg@% SO ZKMEM CULER 1.1 55D, P a] DA 254t 0 8 ds
AR A W AT P B B 5 B R TR ) B BEE  ORA TR —RHA, IESMERAR T, DR BIRH
oA AU A A A AR R TE S AR B Rl ARG . (F ]l A Ak W E IR AR
SAMEMRR . 55 I B R s R ESMEESL, r SRR T, BoREid 2

PR B HEAME(E LEAR T . \ TR e RSP 25 Bf, F.,=3.282>F,,

3.3 RIIEAW PRI 1 T B EAN T 22 I AF TR 1
#9324, 35 1912 W 1R A 6 45 8 23 EA B S ALY 4 HEUCH T,

F 6 Fim. AULA\28 CTAM 120 Cl AR H ictl:?k(% 1.3.5 40 ¥l it R & ¢

ﬁiﬁ@ﬂ@% (P12 FUB R B T G HO K B 00 51 5 2 S B S 1
Ko 55 CF A MIEREA 2. 5 o RDFR. AL HY IO LB FRE & fF F B

ZH. ED‘?ﬁiE%H:I‘Eﬂ@:ﬁﬁ*ﬁ?fﬁﬂﬁiﬁé@ﬁﬁ%o S EAE A TH RS R W B

x6 % RWHIER ISR ER @o
Table 6 Diagnl ck results for test data of Series 3 laminates /\@
2
ADK check O\\ \) Normality check Leven/e,c\héﬂ\@

Temperature/’C  Condition
P A moﬁesult OSL Pearson coefficient Result C)LA@:Y Fe Result

—55 Dry 1. O§3 &,@}6 Pass 0.179  0.973 Pass &&8&)

23 Dry 2.1 7641  Failed 0.194  0.977 Pass
71 Dry 1. 126 1.917 Pass 0.493 0. 981 ',' 7.5
120 Wet 2.855 1.917 Failed 0. 409 0. 982 (\ 8.9
Pooled sample 0.028  0.987 AN Failed 2.720  3.233  Failed
4
x7 R 3IEEHH B
Table 7 B-basis values of Series 3 laminates
VRN
:léemperalure/ Condition i\hirr;]ber of t/\ver gitudinal Slal?dfird . Brbasis valuc
batches W{_\‘{\ h/MPa deviation
5 N 1.670 1391
—55 Dry 4 1 660 212.0 1. 674 1389
3 1. 670 1392
5 1 847 170.0 1. 585 1564
23 Dry 4 1812 170. 0 1. 621 1525
3 1 859 166. 0 1. 674 1556
5 1. 673 1568
71 Dry 4 1872 139.7 1. 674 1566
3 1.674 1568
5 1. 670 1293
120 Wet 4 1543 137.5 1. 674 1291
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Multiple condition samples merging method for B-basis value statistics of composites

YE Qiang" *, JIN Hao*, CHEN Puhui', SHEN Zhen®
(1. Key Laboratory of Fundamental Science for National Defense—Advanced Design Technology of Flight Vehicle,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Jiangsu Hengshen Company Limited, Zhenjiang 212314, China)

Abstract:  In order to reduce the test cost for obtaining th@\ allowables of composites, a regression analysis-
based B-basis value statistical method merging multiple c do samples which was latest issued by Composite Ma-
terial Handbook-17-G was introduced, and the rati @and applicable conditions for the addition of engineering
experience judgment in the check of variation bet atches, the equality check for square deviation between con-
dition samples and the normality check we nded emphatically. Then, the software for statistical analysis of

B-basis value was developed based on ging method of multiple condition samples. Finally, the software was

used to statistically analyze the ni¢ | properties data of partial Jiangsu Hengshen Company Limited compos-

ites. The results show that @dng with the traditional single condition sample statistic program, the multiple
condition samples mergin: d not only raises the B-basis value significantly, b 0 overcomes the limitation
for number of sa

this method has &
case of redu@‘&%
Q o

Cconclusions obtained show that

B-basis values of composites in the




