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Abstract- Copper was one of the first metal ever extracted and used by humans. As a result, copper was important to early 
humans and continues to be a material of choice for a variety of domestic, industrial, and high technology applications today. 
Brass is an important alloy of copper which is chosen to study its wear and hardness characteristics. The material chosen for 
this study is extensively used in automatic screw machine products. In this study, it is aimed to present the experimental 
results of wear conducted on heat treated and non-heat treated brass. Heat treatment temperatures selected are 500oCand 600oC 
on specimens as per ASTM standards. This paper involves the graph of hardness value v/s heat treatment temperature and 
wear rate v/s heat treatment temperature as per results obtained on different conditions. 
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I. INTRODUCTION 
 
Brasses are copper based alloys where zinc is the 
main alloying element. Besides zinc, also some 
amount of impurities and very often some other 
alloying elements are present in the alloys. The used 
alloying elements can improve some properties, 
depending on their application. Alloys with higher Zn 
concentration have not convenient properties, as they 
are brittle. Brasses with higher Zn concentration are 
excessively brittle. The mechanical properties, even 
elongation, increase with increasing zinc content. 
Addition of zinc to copper decreases the melting 
temperature, the density, electrical and thermal 
conductivity and modulus of elasticity. Zinc additions 
increase the strength, hardness, ductility and 
coefficient of thermal expansion. Hot working 
properties of brass decrease with increasing zinc 
content upto about 20 percent. 
Due to the heat treatment process, brass shows 
different properties such as wear rate, hardness etc at 
temperatures ranges from 500 – 600oC on specimens 
as per ASTM standards. In this study, it is aimed to 
present the experimental results of wear and hardness 
conducted on heat treated and non-heat treated free 
cut brass. 
 
II. EXPERIMENTAL PROCEDURE 
 
Heat treatments on specimens prepared as per ASTM 
standards were carried out at different conditions. 
Heat treatment process consists of heating of 
specimens in the furnace ranging from 500 to 600oC 
for the duration of 180 minutes, followed by 
quenching in water at room temperature. 
Hardness has been measured by hardness tester on 
Brinell hardness Scale. Specimens were machined to 
the dimensions of 15mm diameter and 15mm 
thickness. Experiments are conducted in the Pin-on-
disc type Friction and Wear monitor with data 
acquisition system, which is used to evaluate the wear 
behaviour of the heat treated brass, against hardened 

ground steel disc. The disc rotates with the help of a 
D.C. motor; having speed range 0-800 rpm with wear 
track diameter 40 mm- 80 mm, which could yield 
sliding speed 0 to 10 m/sec. Load is to be applied on 
pin (specimen) by dead weight through pulley string 
arrangement. The test specimen diameter is of 10mm 
and length 40mm. The tests were carried out with a 
sliding speed of 400 rpm with a wear track diameter 
of 40 mm for load of 1 kg and 2 kg for sliding time of 
10 minute. 

 
Fig. 1 Photograph showing test specimen used for wear test 

 

 
Fig. 2 Photograph showing test specimen used for hardness test 
 
III. RESULTS AND DISCUSSION 
 
The wear and hardness tests have been conducted on 
different specimens with different heat treatment 
conditions. From testing, a good relation has been 
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obtained between heat treatment temperature and 
various parameters such as wear strength / rate, 
hardness of brass. Some of the graphs show the 
behavior of brass under different heat treatment 
temperatures compared with non-heat treated brass 
have been plotted and are shown below. 
 
Effect of Heat Treatment on Wear Rate 
The wear rate data evaluated at 400 rpm for duration 
of 10 minutes at a load of 1 kilogram have been 
presented in chart 1 and at a load of 2 kg is presented 
in chart 2. 

 
Chart 1: Variation of wear rate of brass when heat treated to 

500oC and 600oC  for a load of 1kg 
 

 
Chart 2: Variation of wear rate of brass when heat treated to 

500oC and 600oC for a load of 2kg 
 

From the chart 1 and chart 2 the following 
observations are evident. For the temperature of  

500oC, it is has been seen that the resistance to wear 
is less than the base metal and the brass heat treated 
for 600oC. 

 
Chart 3: Variation of weight loss of brass when heat treated to 
500oC and 600oC for a load of 1kg and 2kg for duration of 10 

min. 

From chart 3 it is evident that the weight loss 
increases as the load increases. It can be observed that 
there is a decrease in weight loss for a 500oC heat 
treated brass when compared to base brass and the 
brass heat for 600oC. 

 

 
Chart 4: Variation of hardness of brass when heat treated to 

500oC and 600oC for a load of 750kg 
 
The hardness of the base brass is 155 BHN and from 
chart 4 it is evident that the hardness of the heat 
treated brass increases for both 500oC and 600oC. 
 
CONCLUSION 
 
Based on the results obtained by carrying out heat 
treatment on free cut brass and systematic 
experimentation and observations the following 
conclusions are drawn in the present study 
1. The effect of heat treatment on weight loss 

reveals that there is a decrease in weight loss for 
a heat treated brass of 500oC compare to the base 
brass and the brass of 600oC heat treated. 

2. The effect of heat treatment also reveals that 
there is decrease in wear rate for a heat treated 
brass of 500oC compare to the base brass and the 
brass of 600oC heat treated for different loading. 

3. The wear rate is increasing for all the conditions 
of different loading  

4. The hardness is higher for 500oC and 600oC heat 
treated samples compared to base brass.  
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