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Abstract

Surface fatigue crack propagation tests by plane bending fatigue were conducted on the
welding specimens of an aluminium alloy, A 5083-0, 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 A 5083-0 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 A 5083-0 alluminium alloy weldments can
be concluded as following equation:

d _\24
TZ:C(AK)”:& 8Xx 10-’(—;—:155 sz)



A SUB30 obo) 3 B & 4] BN o) ZRET 3 BBl 2| 3t A5 MM W B H o ) ok e 5.3

Lx l-x
Hv
K,

*
Tp7s ¥y

dn
Con

SC%ER B (Nomenclature)

CARMYER A Y e R ob—Z1 s EE Tungsten Inert Gas)

SR A G B (Weld Metal)

DM E I (Heat Affected Zone)

R B4 (Base Meral)

C 5 7 (Bending Stress® (kg/mm?
CHEPER SR B (Moment of Inertia) (mm*3
DET R (Modulus of Seciion) (mm?)
D f7HE (Load) (kg
D REF  (Young's Modulus) (kg/mm?)
DB T Al (Thickness) (mm)
e B R (Deflection) (mm)
CWE T 7o) (Length) (mm)

DEROlZLE wi o)A A WA A (Micro Vickers Hardness)

» Mode I 6738 1 £ 7 (Stress Intensity Factor of Mode I) {kg/mm?®?)

DRIVERIER 2] z1-) (Plastic Zune Size) (mm)
D RRRHE Sy (Yield Stress) (kg/mm?)
: Fﬂ{j}éﬁ&”%&f@[}ﬂ(&ress Intensity Factor Range) (kg/mm?2)
 NFEHE TR (Nominal Stress Range) (kg/mm?)
cabt 2lel(Crack Length) (mm)
Sl del B M (Crack Length Growth Rate) (mm/cycle)

: BARE 0 (Constant of Material)
IERIL(Ratio of Stress)
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