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A Suggestion to Establish Statistical Treatment Guideline for Aircraft
Manufacturer
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Abstract : This paper examines the statistical process that should be performed with caution in the composite
material qualification and equivalency process, and describes statistically significant considerations on outlier
finding and handling process, data pooling through normalization process, review for data distributions and
design allowables determination process for structural analysis. Based on these considerations, the need for
guidance on statistical process for aircraft manufacturers who use the composite material properties database

are proposed.
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stojof at= BAIA AE AAS e AEEL gk pEAQD AFAR AMS FaEd (4], [5],
F5 HFAE EAA delgHe]2E AMgste #e) (6] 2 [7]1& gttt
AZAE f1g FAA Al Al dig A3 e SAA Aee v 22 AR Jdgdn
& ARbstarat g, 1. old3 A
2. dloly w=dgolAloldE T3 5F
3. B@HYH E¥Xx: AE
2. S X2l o 4 TEANE A9 AN 24
Al *
FaAgs wae W, BgAEs ye e 21 OIUH HE
Az BAA PEAS welFrh old@ suge A A AEzddg A2 delsst AHd, 2
d ulolEl = AR A, Prepreg Ay,  HelHE cldHOutiend dis BES Sob s,
AeH Ty, BEAR 5o zuy M= 38 o’ dA ol FAAR EA AAAQ dIFE v
A%, A&7)%. Batch, Panel, A#4e So] ofg 271 wolv, el ols) AAl EFE ElelHE o}
Qole wd Bgs BaA HAAHENZ A4 Yzt Normalizedto] 413 dloE] AE Ko s}
A= ArAoT EAA ]2 ALIFEE ST} o o]dxlS alsforstt.
Data Review:
- Environmental trends, etc
- Engineering consideration
Check Data for
Outliers
Sufficient Data Batch Yes
to Pool? Variablity?
Sufficient
Check: . data to compute
- Batch Variability [).etelrmlr\e basis values?
- Equivalent of variance Distribution
- Normality
lox
Calculate Calculate Calculate
Pooled Basis Values Single-Poing Basis Values Basis Values using ANOVA
Fig. 1 Statistical process
o] M fragh AAS &S e fs R 7 ol el wWHolE Maximum Normed Residual
TEARQ 7S TSk, otz dlolE AEe] (MNR) WHo] o]&%rt} MNR % Unstructured
upel ol wE EAtEs vlszaer atal, 2) 7 el dolg AE e o] e HEshe AFAl e
et AR wol WA E ¢F Hrke Blolth 24, dHolEHE Y aEgRE Afstd 91w
A= AT EFAR AF, H5FA FE2E st AEHom oFHd HAES FHst=d, HE
AL s A5 T HHE SAA AHeHAgd FEAR HuPS o A8 2=8A HIlde vy
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Fig. 2 Outlier

handling flow
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A s FQlskA] XeklS 4-F, Engineering Eol d= 4F
JudgmentE Fdsto] o33l Qo] o K3k WEAd 2. F3E WA lelge] g AA AUt v Eo]
A5, 34 =5 AdY g4t Hess 99 & dold 4 &S yehdn sthdt: S3td W
Aol ofate] WA= ZRE WEAIS AT F AgEeol fFAtetAl w2 A9
A= ARE Folstolof dt}. Engineering Judgement 3. WiAES HolHE $%T olF WEATTE AlF
g Ale] WEgk gl e o4zl HolE Y Wioe] Zte AU EHT 22 A
ATHA L ofdm, ojuf WA Hlojy AA|o] s} 4. vjR] Fgtel A BA S I WEATE]
2 olfE &M A A E slofof gt Aol wMAEe] FAEES UehdE s ATet
Hl =8 49

2.2 Holge Ha}o|Mo|ME &5t S& ey, gk o] Faro]l -] FAelA A
Normalizatione AE/HA/30YE T AHEL ¥|w HA gAY w2 FH Aol dvkd s wiA =
gt dHolE 4% F3st7] 98t AlFeA ozl T8d o+ slvh

Fiber AMiA<Ql =42 @<= 5AT @49 Fiber

volume content® o2 FAslE= AR A, o]# gt 2.3 82 Ho|H R2Xx HE

zol FRdHA S BF, F7HEA WEde A THE deolH FXxEE AAS] fete] 7 ol

o] dio]E o) ¥3tyo] ZALF ARS =& 7lsAlo] st #EZF94F(Observed Significance Level,

FopXIth OSL)& 7732, Weibull -3 1231 2145HLognormal)

Normalization® ™ 7]%l Fiber volume contentol W3 oiste] Akt

AAAE g RN 1A A" dakEe] A3 A& OSL2 wlelHe] #¥7F G, Weibull

vl 2 438}, Data normalization Fiber7} thi-& ¥ azla 2345 (Lognormal) X Fol FAFS

oS AT AL 7o w dto, Fiberol ©fs) HEXE Uehlls dukAel AxE At A4

A= 54 digk Wolds W7 Sl Almdhs OSLel AEE Fsto] AAs| &3 AA A A1F

Zo|th. o]y EE2E 7S

dukA o 2 Fiber volumes ZF A AZo] tjs) =

T =ZAeA @ome Fiber volume fraction} 2.4 THME /T HASEG &

Laminate cured ply F7] Alole] @AZ o] &3te] 7} 7FHE A g dolg EEX2XE A A8 A7

7ol Algl AlAE 7+ Fiber volume variations Hezgre FAMom AHowrl. FLxEZo  ul

Normalize %t A-Basis, W= B-Basis 2AF&zko] A Aor 3,

tojee] TS fEiA k-FE AYe-gdY @A 3] 71%7|F st AFREE QBAA &S

Type I error(x]E0] $Y RN FEH F2 thow o] BEETH

Aol Aol M2 e Eidolgis A8S 498 « A-Basis: =A7t59 A AY mAche] 2 1R

HEE 2502 AAsa HAes FIdAd (AR ol @3 95% A eAoIt F, AHH BAde

Batch 7Fo] W&A AT e WAEY TF 7154 381 99%°l disk 95% FAHsHAl. H-&H sheo] st

AZolgtak ) o8 BatchEZ5H U2 7|44 o] @42 Eg REo| AU Ho2a] o BE

54 A7t sd BPTA ] 5H FdExE| o] w7} HEol Tz Ao £AS YT A

= 7HE s AHeET o},

o 2 A delHES E3E & Ak + B-Basis: S8#E9 A" 2] Al 19E4

LA+t wlg- fAbsht wjAl S o] WEol thE ol ek 95% A Aot = AHE YT

-5l =] dole ®ele] A AATE FHEL 9l 90%°ll wigk 95% FAFSHAl. 7 849 mEE

THEAS Blold AEEIF B2 A5 dolH Q3 A& dlwo] tE 3% AY 4o ks
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