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Abstract— Wear is an undesirable loss of material from the 

operating surface of body occurring as a result of relative 

motion at its surfaces. Aluminium alloy-7075 grade is an 

aluminium alloy with zinc as primary alloying element and it 

has high fatigue strength. Al 7075 grade is mostly used in 

transport applications, automotive and industrial use due to 

their good fatigue strength. In this experimental study, wear 

behaviour of aluminium alloy-7075 grade (5.6-6.1% zinc, 

2.1-2.5% magnesium, 1.2-1.6% copper) is examined on Pin-

on Disc configuration, and performed at wear and friction 

monitor machine. Influence of wear parameters sliding speed 

varying from 1.5 to 3.5 m/s contact distance varying from 

1000-2000 m and applied load varying from 20-40 N was 

examined. Output results of experiments showed that 

reduction in pin weight (gms) in dry and wet (lubricating) 

conditions. Results also indicated that sliding distance has 

the highest influence followed by load and sliding speed. 

Finally, confirmation tests were carried out to verify the 

experimental results and microscopic studies were done on 

wear surfaces. 
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I. INTRODUCTION 

Aluminium alloy 7075 is an aluminium alloy, with zinc as 

the primary alloying element. It is strong with strength 

comparable to many steels, and has good fatigue strength 

and average machinability, but has less resistance to 

corrosion than many other Al alloys. Its relatively high cost 

limits its use to applications where cheaper alloys are not 

suitable. It is produced in many tempers, some of which are 

7075-0, 7075-T6, 7075-T651. 

They are often used in transport applications, 

including marine, automotive and aviation, due to their high 

strength to density ratio. 

A. Wear 

Wear occurs when two solid surfaces slide over each other. 

Undesirable removal of material from the operating solid 

surface is known as wear. Wear is a process of progressive 

but undesirable loss or degradation of material from surface 

of mechanical components. Wear is not an intrinsic material 

properties but characteristic of the engineering system which 

depend on load, speed, temperature, hardness and the 

environmental condition. The term wear is the phenomenon 

of material removal occurs due to some chemical and 

physical reaction. Wear is always addressed in industries as 

a subject of concern because continues removal of material 

create problem of loss in dimension and loss of desirable 

properties which tent to severe damage and great losses. 

B. Sliding Wear 

Wear that occurs when two solid surfaces slide over each 

other. In most practical application sliding surfaces are 

lubricated in some way, and the wear that occurs is then 

termed lubricated sliding wear. In some engineering 

applications, however, and in many laboratory 

investigations, surfaces slide in air without a lubricant. The 

resulting wear is then often called dry sliding wear, although 

it usually takes place in ambient air of appreciable humidity. 

Since under some condition sliding wear can generate debris 

which then causes further wear by abrasion; it must 

therefore always be born in mind that the boundary between 

different types of wear is not a rigid one. 

II. EXPERIMENTAL APPARATUS AND DESCRIPTION 

In this study, we have employed a pin-on-disc tribometer at 

room temperature (around 26 C) without lubrication to 

evaluate the Dry Sliding wear resistance. A pin (Length – 

50mm, Diameter – 10 mm) specimen was rubbed against a 

rotating disc specimen. 

The weight loss of the pin was measured after 

predefined duration. The average of the three runs for each 

specimen is also reported. 

It is used to test sliding wear of the material. The 

understanding of the wear, friction and lubrication 

behaviour of materials, lubricants and coatings in a variety 

of test conditions has become increasingly important in the 

recent years. With the introduction of new applications and 

technologies like automotive, advanced lubricants, new 

materials and composites, traditional tribometers and 

measurements technologies no longer be sufficient. 

The Ducom Tribometer TR-20 has been developed 

as a modular test system capable of accompanying 

tribological tests for tribological assessment in a variety of 

test conditions, this versatile tribometer offers test 

proficiencies that extent beyond most current standards. 

The Ducom Tribometer TR-20 consists of a rotary 

drive that controls disc rotation. The counter specimen- 

which may be a ball, pin or any other custom geometry- is 

held firmly in a friction/loading arm. A known load is 

applied upon the counter specimen to achieve the wanted 

contact stress. The Ducom Tribometer TR-20 is a fully 

computer controlled test system. Operator may choose and 

set the desired test parameters from the Ducom 

TriboAcquire Control and data acquisition system. The test 

parameters are displayed and output is recorded. The 

chemical composition of aluminium alloy 7075 grade is as: 

Si Fe Cu Mn Mg Cr Zi Tn Al 

0.4 0.5 1.6 0.3 2.5 0.15 5.5 0.2 Balance 

Table 1: Chemical Composition of Al7075 alloy in weight 

% 

Parameter Units Set 
Pin Diameter mm 10 mm 

Disc Diameter mm 165 mm 
Sliding Speed m/s 1.5, 2.5, 3.5 
Normal Load N 20, 30, 40 

Sliding Distance metre 1000, 2000 
Wear track radius mm 100 
Table 2: Optimum parameters selected 



Sliding Wear Behaviour of Aluminium Alloy 7075 Grade in Dry and Wet Conditions 

 (IJSRD/Vol. 4/Issue 08/2016/125) 

 

 All rights reserved by www.ijsrd.com 526 

III. RESULTS & ANALYSIS 

Tests were conducted in dry and wet conditions and results 

are as follows: 

 
Fig. 1: Wear (dry) vs Distance 

 
Fig. 2: Wear (dry) vs Distance 

 
Fig. 3: Wear (dry) vs Distance 

 
Fig. 4: Wear (dry) vs Load 

 
Fig. 5: Wear (dry) vs Load 

 
Fig. 6: Wear (dry) vs Load 

 
Fig. 7: Wear (dry) vs Load 

 
Fig. 8: Wear (dry) vs Load 

 
Fig. 9: Wear (wet) vs Speed 

 
Fig. 10: Wear (wet) vs Distance 

IV. MICROSCOPIC ANALYSIS 

Different wear patterns images were observed at 1000 

magnification. Some patterns showed extreme wear while 

some showed traces of them. The images below show 

microscopic images of wear samples where L denotes load 

in Newtons, D denotes Distance in meters, S denotes speed 

in m/s. The images are as follows: 

 
Fig. 11: L-40 N, D-1000 m, S-2.5 m/s 
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Fig. 12: L-40 N, D-1000 m, S-3.5 m/s 

 
Fig. 13: L-30 N, D-1000 m, S-3.5 m/s 

 
Fig. 14: L-40 N, D- 2000 m, S- 3.5 m/s 

V. CONCLUSION 

The tribological behaviour of Aluminium alloy 7075 grade 

was investigated under various different set of parameters 

sliding wear test under dry and wet conditions was 

conducted on the Aluminium samples for different 

combination of wear parameters like load, sliding speed and 

sliding distance. 

The following conclusions can be drawn from this 

work: 

 Among the four parameters the sliding distance was 

most significant parameter influencing the wear rate 

followed by applied load and sliding speed. 

 The wear of all pins were significant and the wear rate 

increased gradually by increasing speed and sliding 

distance. 

 It was observed that the wear rate was high in dry 

conditions as compared to wet (lubricating) conditions. 
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