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WUTTIKORN PAONIL : EFFECT OF ZINC COATING ON DISSIMILAR
METAL JOINING BETWEEN LOW CARBON STEEL AND ALUMINIUM
ALLOY. THESIS ADVISOR : RATTANA BORRISUTTHEKUL, Ph.D.,

96 PP.

ZINC COATED STEEL/INTERMETALLIC COMPOUND

This research was carried out in order to study the effect of zinc layer on steel
sheet on the dissimilar metal joining between low carbon steel/aluminium alloy by gas
tungsten arc welding process with self-brazing technique. In the experiment, steel
sheets were lap joint to aluminium alloy, with the steel on top of aluminium alloy.
According to the result, it was found that in the bare sheet steel welding case, the
intermetallic compound layers (Fe,Als) were formed regularly along joining zone
between steel and aluminium alloy. For the coated steel sheet welding case, the
intermetallic compound layers were un even especially at edges of the aluminium
alloy fusion zone. Two zones of intermetallic compound layer were found: 1) the Fe-
Al-Zn phase formed along the aluminum alloy fusion zone and 2) the Al-Zn phase
formed along the outside of aluminum alloy fusion zone. It led the welding width in
case of coated steel sheet welding was wider than that bared steel case. Moreover, it
was found that the width of intermetallic compound layer increases when the heat
input to the joint increase. The shear-tensile testing results showed the higher load
resistance of joint in case of the coated steel sheet when using heat input for welding
is low. On the contrary, when using higher heat input for welding, the load resistance

of joint with coated steel sheet was lower than in case of bare steel sheet. In the



experiment of the durability of the weld after soaking at the high corrosion
atmosphere (salt solution) on the different times, it found that the load resistance at
the joint decrease when the soaking time increase. Also, no evident indicated that zinc
layer affected on load resistance of joint after soaking. Finally, the fatigue resistance
of joint increases with decreasing the maximum tensile-shear load during test and the

fatigue resistance of both case is similar manner.
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Fe Al B cF 1o FCC
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FeAl, 40,70 mC 102 BC monoclinic
FeAl, metusiable 25.55 o('28 Orthorhombie
FesAly metastable 3.9 mP22, DY, Monauelinic
I-'c-,-ﬂu.lt me tustable Unkniwn Linknown Unknown

Tuble 2 — Mechanical Propertics of Cast Fe-Al Intermetallic Compounds
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FeyAl 131 Lnikavown Sid) 11,80
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Mechanical properties
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(MPa) strength (MPa)
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Abstract

The object of the study is to understand the effect of zinc coating layer on low carbon steel sheet
cn the dissimilar metals joining between low carbon steel and aluminium alloy by TIG processes. In the
experiment, wo welding cases were done; 1) welding betw=zen non-coated steel and aluminum alloy, and
Z) welding between zinc coated steel and aluminum alloy. The steel and aluminum alloy used was 1 mm
cf thickness. The welding configuraton and welding speed used was lap joint configuration and 0.6 m/min
cf welding speed. According the microstructure result, i- could be indicated that the unifiorm thickness of
intermetallic compound layer in case of welding between non-coated st2el and aluminium alloy was “ound.

Whic, in casc of wolding botween coated steo with aluminium alloy, this intermctalic compound layers
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was non-uniform thickness, sspecially ir the area of 2dge of alumirium weld pool Moreover, ths

intermetallic compound layars width will increase when heat irput increase in both case. Furthermore,

after shear tensile test, it could be indicated that the joints of zinc coated steel and auminum alloy could

resist the load less than that of the joints botween non coated stocl and aluminum alloy. From abowz

results, it is summarized that zinc coated layer onto steel sheet could not ke unevenly distributed in

aluminum malen metal, which resiited in non-uniform intermetallic compound lzyer thickness and the

pcor of joining load rasistance.

Keywords. Lissimilar metal joming, |14 processes, AING coated steel shest, Aluminium alloy.
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