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Abstract—[ In this paper the investigation is done on the 

internal temperature and roughness of worn surface of 

T6 heat treated Al25Mg2Si-2Cu-4Mn alloy. Initially the 

Al25Mg2Si-2Cu-4Mn alloy has undergone for T6 heat 

treatment, were the preheating and homogenization 

process is carried out. The specimen are divided into 

four groups, each group are again subdivided into 

2groups which are tested for constant speed and 

constant load at certain time duration. The wear test is 

conducted for each specimen and temperature is 

measured and the resulted that temperature fluctuates 

with respect to time. And the further surface roughness 

is calculated on worn surface and resulted that the 

value of roughness in low at constant speed than that of 

constant load. 

Index Terms—[Internal temperature, Preheating, 

homogenization, Surface roughness.  

I. INTRODUCTION 

 Surface roughness often shortened to roughness, is a 

component of surface texture. It is quantified by the 

deviations in the direction of the normal vector of a 

real surface from its ideal form. If these deviations 

are large, the surface is rough; if they are small, the 

surface is smooth. Roughness is typically considered 

to be the high-frequency, short-wavelength 

component of a measured surface. However, in 

practice it is often necessary to know both the 

amplitude and frequency to ensure that a surface is fit 

for a purpose. 

Roughness plays an important role in determining 

how a real object will interact with its environment. 

Rough surfaces usually wear more quickly and have 

higher friction coefficients than smooth surfaces. 

Roughness is often a good predictor of the 

performance of a mechanical component, since 

irregularities in the surface may form nucleation sites 

for cracks or corrosion. On the other hand, roughness 

may promote adhesion. 

Although a high roughness value is often undesirable, 

it can be difficult and expensive to control 

in manufacturing. Decreasing the roughness of a 

surface will usually increase its manufacturing costs. 

This often results in a trade-off between the 

manufacturing cost of a component and its 

performance in application. 

Roughness can be measured by manual comparison 

against a "surface roughness comparator", a sample 

of known surface roughness, but more generally 

a Surface profile measurement is made with a 

profilometer that can be contact (typically a diamond 

stylus) or optical (e.g. a white light interferometer). 

However, controlled roughness can often be 

desirable. For example, a gloss surface can be too 

shiny to the eye and too slippery to the finger (a 

touchpad is a good example) so a controlled 

roughness is required. This is a case where both 

amplitude and frequency are very important. 

 

II. EXPERIMENTAL DETAILS 

A.Heat treatment  

 

The samples as cast Al-25Mg2Si-2Cu-4Mn alloy 

ingots are subjected to heat treatment. Initially the 
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preheating process is carried out by soaking time of 

25minutes for 420   c and rapid cooling in ice cold 

water bath, and then followed by homogenization 

process. Before starting the process first the ingots 

are turned into pins of 33mm height and 10mm 

diameter. In this process the 32 pins are required so 

that four groups can be made where each group 

contains 8 specimens which are further subdivided 

for wear test. Now the soaking time starts by 

maintaining the furnace temperature at 210°C and 

then 1, 2, 3 and 4
th

 row of specimens are removed for 

1, 3, 5 and 7hours respectively, further they are 

cooled in the room temperature. Now these 

specimens are ready for the further wear test. 

 

B. Wear test 

 

In this work all the sample pins were tested on the 

pin-on-disc wear testing machine which is supplied 

by DUCOM instruments, Bangalore, India. The set 

up of the computerized pin-on-disc machine is shown 

in the below figure. 

 
Fig 1: Pin-on-disc wear testing machine 

 

Before the wear is carried out the hole is drilled at 

opposite side of surface were wear is to be carried, 

the holes of 25mm depth and 2mm diameter are 

drilled for the purpose of measurement of internal 

temperature of the pins while machining process. For 

the temperature measurement the thermocouple is 

used as set up shown schematically in the fig 2. 

 
Fig 2: Pin-on-disc machine with thermocouple setup 

 

The wear test is conducted using a hardened counter-

face of a polished disk of EN-32 with a hardness of 

HRC 62-65 at the comparative humidity of 50-70% 

at room temperature of 35°C. 

 

C. Surface roughness  

 

In this present work surface roughness test is carried 

out on the worn surface of the specimens and this test 

was carried out. The random samples are picked from 

each group and are subjected to the test. The 

apparatus, shown schematically in the figure 310, for 

the surface roughness test was provided and certain 

instruction were provided before test starts, next the 

specimen is placed in the anvil and the probe of the 

surface roughness testing apparatus is set at correct 

position and the testing is started.  
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Fig 3: surface roughness testing apparatus 

 

The probe moves on the worn surface and gives the 

reading in the dial indicator and reading are observed 

and recorded. Sample 2 to 3 readings are taken and 

average surface roughness is calibrated. The 

roughness value is measured in µm.   

 

III. RESULTS AND DISCUSSION 

 

Temperature value in the constant load condition is 

uniformly increased as shown in figure 4.1(b). But in 

the figure 4.1(a) there is slight fluctuation in the 

values due to different intervals of time.  

 
Fig 4.1(a): Temperature at constant speed 

 
Fig 4.1(b): Temperature at constant load 

 

The surface roughness test is conducted by selecting 

each specimen from each group. The first column 

(SR, CS) indicates surface roughness at constant 

speed and second column (SR, CL) indicates surface 

roughness at constant load. The surface roughness at 

constant speed is less as compared to constant load as 

shown in below graph (fig 5). 
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Fig 5: Surface roughness graph 

 

IV. CONCLUSION 

It is observed that if there is fluctuation in time 

period, there will be fluctuation in the temperature. 

The value of surface roughness is high at constant 

load and less at constant speed. 
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