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Abstract

initial crack is made on HAZ(Heat Affected Zone), weld metal and base metal respectively.

and the values of C and m obtained from da/dN- 4K

The objective of this study is to investigate the influence of welding residual stresses on the
fatigue crack growth behavior of cracks located transverse to the weld bead. For this purpose,
G.T.A. (Gas Tungsten Arc) welding was performed on the Al alloy 1100-O plate and the same

Specimens were used CT(Compact Tension) specimens. Initial welding residual stresses were
measured by using strain gage sectioning method. All specimens were tested under constant
amplitude load with stress ratio R=0.1. It is possible to predict fatigue crack growth behaviors
and the fatigue life, using numerical analysis together with distribution of initial residual stress
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Table 1 Mechanical properties of parent
metal
Yield | Tensile | Elongation | Young's Shear
strength | strength modulus | modulus
(MPa) | (MPa) (%) (GPa) (GPa)
34 90 35 68.95 26.02
Table 2 Chemical compositions of parent
metal(wt. %)
! T
SitFe Cu Mn 7Zn | Other elements| Al

0.9 |0.05~002

1.0~15
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C(‘)’Ff;i::rgsss WO Wl |W2| H | M | A0

HAZ 87 170 |385) 42 |1425] 22
Weld metal 87 | 70 |315]| 42 | 1425 22
Base metal 87 | 70 |63.0| 42 | 1425 22
Fig.1 Dimensions and configuration of
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Table 3 Chemical compositions of filler metal

(wt.%)

Cu Mn Zn Al

0.05~020 0.05 0.1 99.00 min

L2053 BAE 100mx900me 7Hez A
geigien doud A4 2gog 60° AMLE 2

-33-

@ 9, 2A9 olg $Ee 87 AW EHY X 2
AY, AEET o] Edol &HATY 9o HA ¥x
E 2 ¥ s BYA] 2 AnlE(#240)02 $3 B9 E
ol & & 73 9o He F718 WA 4
& €% 200°C 78501]*1 1 Alteld 838 Az
A F28 £45E dRAAY

£4& Table 49} Zo] AWS CODE"® #%dj u
gt AAtE o AlYE JtAE o2& JtAE ALREY

o

Table 4 Conditions of GTA butt welding

Electorde {Filler Metal| Welding | Current | Voltage W‘eldmg Argon
Dialmm) | Dialnp) | position | (A) V) speefi ﬂ(’)w"
(ot/min) | {co/min)
1Pass | 224
232 Flat 0 | 53 200 20
Pass | 4.7
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Table 5 Experimental conditions of fatigue

test
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Table 6 C. m values obtained from da/dN-4

K relations
Specimen type C m
Parent metal | 0.109130x 107 4.03286
HAZ 3.709370x 107'° 3.96094
Weld metal | 1.985360 % 107 12,2884
Base metal | 1.496260%10* 7.48529

£5A9] 71871 m#e Weld metalAl8He 3% o
12.322 714 23 thgo] Base metal (m=7.49),
HAZ (m=3.96)A18H2] &oldh.

SRZIH A= HAZ, Weld metal, 2831
Base metalA 89 H2d¥ 4P&E=e £HIFS
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Table 7 C, m values obtained from da/dN-4

K relations (PWHT)

Specimen C m
type
HAZ 1.209264x 1071 | 4.05208
Weld metal| 5.492360x 1077 | 11.8421
Base metal| 4.193320x10°"° | 7.94289
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