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silver and with different solidification conditions. The results showed that the

presence of silver in the alloy caused a change in the morphology of the
Iy P Mg17Al12 phase and a change in the microstructure and tensile properties of the
[ P [ alloy. The change in the morphology of this phase has a significant effect on the
;_'L'f;_'.’.r_nﬁ mechanical properties of the alloy. This phase is a brittle phase, and along with
2-;;",-'-_‘&; the hexagonal crystal structure of magnesium, can deteriorate the tensile behavior
jm] s e of the alloy. The best tensile behavior was obtained for the sample with 0.1 wt%

silver without a chill. In this sample, the Mgi7Al12 phase appeared as a dispersed
phase with less continuity at the grain boundaries. When the amount of silver
increased to 0.4 wt%, the tensile properties decreased significantly due to the
increase of the size of this phase in the microstructure. solidification with a chill
had no positive effect on the tensile properties of the alloy at high and low
temperatures.

Introduction:

The aim of the present research was to study the behavior of AZ91
magnesium alloy under cold and hot tension tests. The alloy was cast
under solidification conditions with and without a chill. During the
preparation of the melt, silver was added in different amounts to the melt.
Methods:

AZ91 specimens were produced using permanent mold casting. The raw
materials were heated in the form of commercial ingots in an electric
furnace, and after melting, silver was introduced into the melt in the form
of commercial pure granules.

Findings:

In Figure 3, the results of room temperature tensile tests on samples
containing 0.1 wt% of silver and with different solidification conditions
namely sample 1 (casting without chill at 650 °C), sample 2 (casting with
chill at 750 °C) and Sample 3 (casting with chill at 850 °C) is shown.
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Tensile behavior of AZ91 alloy containing silver and under different casting conditions

Extended Abstract

Introduction

The aim of the present research was to study the
behavior of AZ91 magnesium alloy under cold
and hot tension tests. The alloy was cast under
solidification conditions with and without a
chill. During the preparation of the melt, silver
was added in different amounts to the melt. The
uniaxial tensile test was performed at room
temperature and at 120 °C on the samples with
different percentages of silver and with
different solidification conditions. The results
showed that the presence of silver in the alloy
caused a change in the morphology of the
Mgl7Al12 phase and a change in the
microstructure and tensile properties of the
alloy. The change in the morphology of this
phase has a significant effect on the mechanical
properties of the alloy. This phase is a brittle
phase, and along with the hexagonal crystal
structure of magnesium, can deteriorate the
tensile behavior of the alloy. The best tensile
behavior was obtained for the sample with 0.1
wt% silver without a chill. In this sample, the
Mgi7AlL2 phase appeared as a dispersed phase
with less continuity at the grain boundaries.
When the amount of silver increased to 0.4
wt%, the tensile properties decreased
significantly due to the increase of the size of
this phase in the microstructure. solidification
with a chill had no positive effect on the tensile
properties of the alloy at high and low
temperatures.

The important point in the current research is
the use of silver, which has been less discussed
in previous studies. For the addition of many
alloying elements, there are problems such as
the possibility of oxidation, evaporation and
entering into the slag. Also, many alloying
elements must be added to the melt in a
compound form, while in this study, silver was
added to the melt in the form of pure granules.
As a noble element, silver shows less tendency
to form chemical and intermetallic compounds,
and in this regard, it has good stability during
the preparation of the melt and casting. Such
characteristics made it possible that in the
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present research, casting have done without the
need of a controlled atmosphere. In many
similar researches, high temperature tensile
properties have been investigated in a
temperature range where creep mechanisms are
active, but in this research, the temperature is
not so high and the temperature range is lower,
and the aim is to investigate the tensile behavior
at high temperature without incidence of creep.
In most of the studies related to the mechanical
behavior of the AZ91 alloy, grain size has been
the most important parameter studied, while in
this research, the importance and the role of the
B-Mgi7Al+2 phase as a brittle phase in the alloy
and the effect of this phase on the tensile
properties of the alloy is emphasized. It should
be mentioned that the microstructures,
chemical composition and elemental analysis of
the phases in the alloy have been published in
another article written by the present authors.

Findings and Discussion

In Figure 3, the results of room temperature
tensile tests on samples containing 0.1 wt% of
silver and with different solidification
conditions namely sample 1 (casting without
chill at 650 °C), sample 2 (casting with chill at
750 °C) and Sample 3 (casting with chill at 850
°C) is shown. As can be seen in Figure 3, it is
clear that the tensile behavior of AZ91 with 0.1
wt% silver dropped after solidification with
chill. The results show that the sample
containing 0.1 wt% silver and cast at 650 °C has
the best tensile properties among all the
samples with solidification without chill.
pouring at 850 °C with chilling has improved
the tensile properties compared to the sample
cast at 750 °C. In order to explain the
mechanical performance of the discussed
samples, it is necessary to examine the
microstructure of the samples to explain their
mechanical performance. Figure 4 shows the
microstructure of the samples cast in different
conditions in the present study ... .

Conclusion
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- Adding silver to the molten AZ91 alloy
changed the microstructure and mechanical
properties of the alloy.

- When silver was added to AZ91, the Mgi7Al1
phase morphology changed from fine grain
boundary networks to coarse and thick
precipitates with less continuity.

- The reduction of B-phase continuity led to
improvement of the tensile properties at room
and high temperatures.

- In the cold tensile test of the samples
containing 0.1 wt% silver, the yield and tensile
strengths were the highest for the sample cast at
650 °C, and chilling reduced these values. As
the pouring temperature increased, the strength
values increased slightly. The fracture strain
values were the highest for the sample produced
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by pouring at 850 °C. The results of the hot
tensile test were almost the same.
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