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A Study on the Fatigue Crack Growth Characteristics of Weldments
of A5083-0 Al-Alloy by Plane Bending Fatigue

W.N. Kim, K.J. Kim, J.M. Lim

Abstract

Surface fatigue crack propagation tests by plane bending fatigue were conducted on the
welding specimens of an aluminium alloy, A5083-0, having an edge through thickness
notch to study the fatigue crack growth characteristics.

Moreover, the experiments were performed in order to clarify the fatigue crack initiation
and growth.

The properties of fatigue crack growth were quantitatively inspected in welded metal,
heat-affected zone and base metal of the welding specimens.

The main results obtained are summarized as follows:

1. It is found that the hardness distributions of A5083-0 aluminium alloy weldments
are quite different with those of steel material weldments, so that the hardness distribution
becomes lower in the following order: base metal, heat-affected zone and weld metal.

2. It is observed that the grain size of this specimen weldment appears to be almost
equal to the base metal, when TIC welding method is adopted.

3. In a surface fatigue crack initiation and growth, the fatigue crack does not begin by
opening-closing mechanism until hardening is saturated at the crack tip.

4. The fatigue crack growth characteristics of A5083-0 alluminium alloy weldments can
be concluded as following equation:
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iLaR R BA(Nomenclature)

TIG FARTYE LA W A RUERE o} — g
#:(Tungsten Inert Gas)
WM DB B(Weld Metal)
HAZ D EGE ST (Heat Affected Zone)
BM DIRERS T FE(Base Metal)
o * 3 Y MeJ3(Bending Stress)
(kg/mm?)
I DML e (Moment of Inertia)
(mm*)
VA D BT R 8 (Modulus of TSection)
(mm?®)
P : fi # (Load) (Kg)
E D EYERE (Young’s Modulus)
(kg/mm?)
h : AE I 57 (Thickness)  (mm)
é oY L (Deflection) (mm)
Lyx,l-x : ZEF- 2 e) (Length) (mm)
Hv ivte]lZ R Wl eo] A 2B AL
(Micro Vickers Hardness)
K, : Mode I FE 758 BE (R 82 (Stress
Intensity Factor of Mode I)
(kg/mm®?)
r,5 7, D WM el z1v] (Plastic Zone
Size) (mm)
Tys : EHRFE f1(Yield stress)
(kg/mm?)
4K B REEE I (Stress
Intensity Factor Range)
(Kg/mm?®**)
45, T INFBHE A E (Nominal Stress
Range) (kg/mm?)
a 79 Ae)(Crack Length) (mm)
—g% g Ao WEME(Crack Length
Growth Rate) (mm/cycle)
C,n : e #(Constant of Material)
R : FES7H(Ratio of Stress)
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Fig.1. Welding method (TIG welding)
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Table. 1. Chemical composition of base metal & welding wire (wt%)

Material “ Si l Fe I Cu Mn Mg Cr Zn Ti l otherl Al
A5083-0 1 .

(B Detal) !‘ 0.41 | 0.38 ‘ 0.11 | 0.48 4.6 | 0.09 | 0.25 [ 0.14 | 0.07 ‘ Res.
A5356-WY

o e aire) H 0.26 o.4o,] 0.09 | 0.17 | 48 | 0.10 | 0.08 | 016 [ 0.13 | Res.

Table. 2. Mechanical properties of base metal & welding wire

Material ‘ Y.P. (kg/mm?) | T.S.(kg/mm?) 1 El. (%) Hv(100g) I E. (kg/mm?)
base metal 19.0 | 34.2 | 14 ‘ 102 } 7. 0X 103
welding wire 18.6 [ 32.7 ‘ 14 80 l 7.0%X 102

Table. 3. Welding condition (TIG welding)

Pass | Current(A) ‘ Voltage(V) ’.Speed(mm/min) Gas flow(l/min)| Wire [ Remark
! [ '
1, 3 I 210 | 29 ' 400 21 é\;ﬁ;ﬁ—W\)( M}igture (';7;3/0
.2m
2 230 | 32 | 520 [ 24 mé) | Ar 259
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