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Abstract:

The objective of this work was to study the influence of various amount of talc at various
milling times to the properties of Sn-bronze/talc composite material prepared by
mechanical alloying process. The results after mounting and sintering at 900°C for 60
min. revealed that the hardness of the specimens before and after sintering was increased
with increasing of milling time and tended to decrease with increasing amount of talc.
However, the specimens after sintering had a higher level of hardness than before. Result
from the wear test indicated that wear resistance was decreased with increasing amount of
talc from 5 to 15%, it was due to higher amount of talc. It caused less distribution of talc
powder in bronze which made it difficult to sintering. The specimens then had less
hardness when decreasing the amount of talc. However, when increasing the amount of
talc, the coefficient of friction of specimens was decreased. Therefore, it can be
concluded that, there should have further studies regarding the amount of talc at lower
than 10% with the increasing time of milling,

Introduction:

There are many works that have been studied about Sn-bronze mixed with for example
graphite, molybdenum disulfide and phosphorus !***® but talc mixed in Sn-bronze has
been selected for this experiment. Talcum which has lubricating properties has been
selected to add to a tin bronze by mechanical alloying method in order to improve the self
lubricating property of the bronze composite. The effect of talcum powder content in a
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composite and the different milling period on the coefficient of friction and the wear
resistance of bronze/talcum composite material has been investigated.

Methodology:

Powders of copper, tin and talcum (90%Cu+10%Sn and various amount of talc of
0%,5%,10% and 15%) were mixed by a vibration ball mill for various time of milling of
30,60,90,120 and 150 minutes. Ar gas was purged in the mill until the mixing finished.
The mixed powders were mounted by thermopress machine at P=2000 psi (140bar),
T=230°C, time=17min. The hardness of the specimens before and after sintering were
tested by Vicker micro hardness tester. The sintering temperature was 900°C for 60min.
at the heating rate 10°Cmin. The coefficient of friction of specimens was determined.
Friction® and wear testing were performed by pressing the surface of the specimens on the
rotating disk (600rpm) with the force of 150N for 15min. (equal to the distance of 2000m)
and then weight loss measuring was observed.

Results and Discussion:
Hardness

The hardness of specimens before and after sintering (Fig.1 and Fig.2) were
increased with milling time and tend to decrease with the increasing amount of talc. It
was because the higher of amount of talc was the less distribution of talc powder in
bronze was observed.
The plot are also shown in Fig.1 and Fig.2
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Wear test

The weight loss of the specimens tended to decrease, but at 15%talc showed the
most significant (Fig.4) and the weight loss was decreased with the increasing of milling
period. It caused less distribution of talc powder in bronze which made it difficult to
sintering. The relative results are shown in Fig.3 and Fig.4
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Fig.3 Weight loss as the milling period Fig.4 Weight loss as the milling period



73

Coefficient of friction
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Fig.5 Coefficient of friction as the milling period
Micrographs of the specimens after wear test for the milling period at 150min. are shown
in Fig.6. The micrographs indicated there were more black area in C and D compared to
A and B. The black areas wer
= p—

£

e the damaged surface.

e P N

Fig.6 Micrographs of specimen after wear test at 150min, 200x; A:0%Talc, B:5%Talc, C:10%Talc and
D:15%Talc

Coefficient of friction

The coefficient of friction between the hardening disk and the specimens tended to
decrease with increasing amount of talc and milling time. The relative results are shown
in Fig.5
Conclusion:

The various amount of talc have affected the hardness and coefficient of friction
which tended to decrease with the increasing amount of talc but the weight loss was
increased. While the milling time was increased, the hardness tended to increase but the
weight loss and coefficient of friction was decreased.

It can be concluded that, there should have further studies about the amount of talc
at lower than 10% with increasing the milling time.
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