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The Statistical Evaluation of Strength in Fiber Reinforced Metal Laminates
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Abstract : In this paper, the tensile strength in aluminum alloy 5052, Kevlar 49-fiber reinforced aluminum alloy laminates, and
Glass-fiber reinforced aluminum alloy laminates, is statistically evaluated. Prepregs manufactured in Han Kuk Fiber is used and
FRMLs is cured by Hot-Press. Standard statistical procedures are used to determine the distribution function which best fits

FRMLs strength data., The normal, log-normal,

and two-parameter Weibull distributions are evaluated wusing the

Kolmogorov-Smirnov goodness—of-fit test. At the 5% significance level, none of these distribution is rejected. The strength of
Aluminum alloy 5052 is best fits to a normal distribution. However, the strength of Kevlar 49-fiber reinforced aluminum alloy
laminates and Glass-fiber reinforced aluminum alloy laminates is best fits to a two-parameter Weibull distribution.
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Table 1 Probability Distribution Function
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Glass : Han Kuk Fiber

Epoxy Resin : Formulated by Han Kuk Fiber

¥
Type : 3/2 FRMLs,
3 Sheet(Al 5052-H32) + 2 Sheet(Prepreg)

Prepreg

H(K-S 3F)€ 0|85l M THHS $AEIArh910,11] K Lay-up
-S #¥E Fig. 17 2 WO T $ud) vler /1HE B
B0 5 AWIAA[cHH, 1 Sollal 718 2 DS 7K B
E7} AR V8 B2 Agtsict.
¥
Curing in Hot-Press
D = CFPep — CFPap Doy at 2 FRML | - ndition : 1307, 10bar, 60 minutes

Y &

If Dnv > Dcn, the null hyothesis is rejected.
If Dn < Dcn, the null hyothesis is accepted

* CFPep = Cumulative Failure Probability of Experimental Data
* CFPap = Cumulative Failure Probability of Asumed Distribution
* Dn = The Maximum Difference between the sample

and asumed distribution

A Critical Value of Dy at Significance Level ¢

* Den

Figure 1 Kolmogorov-Smirnov Test for Goodness—of-fit
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Figure 2 Manufacturing Process of FRMLs

m-2. AZME Mz % 2

BARCE AFE 4 Y= HoHE G198 2 AdolA]
+ Al 5052, FRMLs(K) ® FRMLs(G)E 22} 50714 Q1ARIH
£ A ABIAT). A1¥FE : ASTM E 577M-84, Fig. 3)

QAU 2 2= BAIB 7 (Universal Tensile Machine, Shi-
madzu DSS-10T)& ol&3IB 2™ Cross-Head Speedt 2mnv
min2E Ul



Figure 3 Tension Test Specimen with 50mm Gage Length
(Dimension mm)
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Table 4. Result of the Kolmogorov-Smirnov Statistics Test

Specimen Normal |(log-Normal| Weibull
Aluminum 5052 0.0733 0.0754 0.1129
FRML(Kevlar 49) 0.1141 0.1276 0.0642
FRML(Glass) 0.1559 0.1619 0.1108

Gage Length 50mm
Den = 01923
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