Trans. Korean Soc. Mech. Eng. A, Vol. 38, No. 9, pp. 999~1004, 2014 999

<sSk==8-> DOI http://dx.doi.org/10.3795/KSME-A.2014.38.9.999 ISSN 1226-4873(Print)
2288-5226(Online)

np2wul 8%l AA7075-T651 Z2]e] S| 2 F Y% ngxiﬂ,] 3714
A O X 27|FEHEY
=INNPC I O
* BRI 7| AAE A 5

‘rr’

Effect of Initial Crack Location on Spatial Randomness of Fatigue Crack
Growth Resistance in Friction Stir Welded AA7075-T651 Plates

Seon Jin Kim"
* Dept. of Mechanical & Automotive Engineering, Pukyong Nat’l Univ.

(Received June 5, 2014 ; Revised July 8, 2014 ; Accepted July 9, 2014)

Key Words: Fatigue Crack Growth Resistance(¥] 23 <€ A 3}A 3}, Friction Stir Welding("F 2 nvH-8-74),
Initial Crack Location(Z7]3 <] #]), Spatial Randomness(3-%t4 =12 4d)

X2 B AFgAE npF bl dE AAT075-T651 A9 27 ATA e Z71H4 A
= éﬂﬁ“ﬂ xo] gkl tiste] uFEATE B Ao HAHLE 37MH] g zﬂﬁ%%’%ﬂOﬂ mE T2
TaATAge] TAY H4AS EAsts= ﬁOM 2 AFdAE J2adEHd & s}
o BE Z7|HEHA e AldHd ugk gz

%T%X*Ofé HAFed & ATE Sst F
T 2-9EHE Weibull ¥ 2 mES & ARG 2dEdRGAF Ao ERre F4 vt
lEic BM-ICL Alg¥#e] 75002 7} A &

| YJEFSto™, WM-ICL Alg# o] 2,612 7FF Skt %
2 dAaAZ Age] A7 gadas 271dSHA Al wAgle] 25 AR
Vs LS
Abstract: In the present paper, the effects of initial crack location on spatial randomness of fatigue crack
growth resistance (FCGR) in friction stir welded (FSWed) AA7075-T651 plates were studied. The objective of
this study is to characterize the statistical properties of FCGR for three different types of initial crack
location (ICL) specimens. In this work, the FCGR coefficients were treated as a spatial random process. It
was found that the FCGR coefficients for all initial crack location specimens closely followed a two
parameter Weibull distribution. The shape parameter of the Weibull distribution for BM-ICL specimens
showed the largest value of 7.50, and that for the WM-ICL specimens showed the smallest value of 2.61. In
addition, the autocorrelation functions for all the ICL specimens followed the exponential function.
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Fig. 1 Schematic diagram of fatigue crack growth
resistance (FCGR) coefficient, Cy(a)
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Table 1 Summary of m and C for equation (1)

BM-ICL WM-ICL HAZ-ICL
m 2.6 3.3 3.2
C 8.90E-7 8.06E-8 6.12E-8
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Fig. 4 Spatial randomness of FCGR, C;(a) in BM,
HAZ and WM intial crack location specimens
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