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1 Introduction

Special fields where the application of aluminium alloys offer many advantages can be found in
the whole field of transportation. Due to strongly increased energy costs the weight factor of
transport vehicles like cars, trains and aircrafts has become one of the most important factors
because the costs for each vehicle depend ditectly on its weight. The possibility of substitution of
steels by aluminium alloys in fatigue loaded constructions requires the easy applicability of manu-
facturing techniques whete joining processes are a very important part. From steels it is well
known that the fatigue strength of a welded construction usually will be very low in comparison
with that of the base material. A further problem is, that the notches which are an effect accom-
panying the welding process will be the more effective the higher the ultimate strength of the
base material is. This is the reason because the use of modern high strength steels is not helpful
with regard on a weight reduction because the higher potential fatigue strength cannot be found
in the welded constructions, if the fabrication procedures are the same.

2 Possibilities of fatigue strength improvement of welded joints

Most of the results of investigations with the aim of a remarkable fatigue strength improvement
have been carried out on relatively low strength steels and in some cases also in high strength
steels [1,7]. As an example fig.1 shows two different improvement strategies can be used. One
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additonal use of filler material. Another post
weld heat treatment is stress relief annealing
which shall reduce high tensile residual stresses.
However the results are strongly varying be- ;
cause the initial tensile residual stresses mostly are much lower than assumed and the influence of
the residual stresses is probably much lower than the influence of weld defects and notches.

Figure 1: S-N-Curves of welded T-joints aftet ;
different post weld treatments [2]. -
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Mechanical surface treatment methods which can be applied after welding are methods like
grinding ( the complete weld seam or only the weld toe), hammer- or needle-peening, shot peen-
ing and cold tolling, These methods will reduce the notch effects (grinding) or will increase the
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the changes of the micro-
structural properties have  Figure 2: Overview of mechanical surface treatment methods for
still to be examined. As the  the fatigue strength improvement and affected surface features.
results of a mild steel in

fig.1 reveal each improvement method may increase the fatigue strength but it has to be consid-
eted, that different features of the surface are affected by the methods summarized in fig.2 in a
different way. For example the increase of the surface roughness due to shot peening is a factor,
which compensates a part of the fatigue strength improvement achieved by the generation of
compressive tesiduals stresses, an effect which is very important in high strength steels or in high
strength aluminium alloys.

high pressure water peening

3 Comparison of weld seam improvement and shot peening

A very popular welding method is the Metal-Inert-Gas- (MIG-) welding process which is avail-
able in different variations. The process is easy to handle and combines a high productivity with
good process stability if 2 modern welding equipment is used. Unfortunately the weld bead can-
not be controlled carefully because high welding speed, current and the speed of the wite are
parameters which depend on each other. Therefore the geometry of the weld seam is connected
with relatively shatp notches
and undercuts at the weld toe
which lead to 2 low fatigue
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The Tungsten-Inert-Gas-
(T1G-) welding process en-
ables very flat weld seams
with a strongly reduced notch

effect but the productivity of
the process is low due to a  Figure 3: Compatison of the weld seam profile and the hardness

low welding speed. Investiga- distributions of MIG- and TIG-welded joints of a cold worked
tions on steels have shown AlMg4.5Mn G35-alloy (Rn=350 N/mm?) [3].
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