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Abstract— Erosive wear is caused by the impact of liquid/air 

jet in which solid particles entrapped against the surface of 

an object. Erosive wear occurs in a wide mechanical 

application such as turbine blades when an aircraft flies 

through dust clouds, and the wear of pump impellers in 

mineral slurry processing systems, etc. Aluminium alloy 

6063 grade is used in various application in aircraft 

architecture and frames and automobile engine radiators, 

bumpers, suspension parts to reduce weight of automobile. 

Parameters which affect the erosive wear significantly are 

Particles velocity, impact angle, and size of erodent particle. 

In the present work, erosive wear of Aluminum alloy 6063 

grade has been investigated through Air jet erosion wear 

tester. Erodent that used in Air jet erosion wear is Alumina 

oxide i.e Al2O3. Flow rate of the erodent with air is 5gm/min 

and the duration of test time is 10 min is constant. 

Experiments were performed at various testing parameters 

which were pressure 1.5 bar, 2.0 bar, 2.5 bar and 3.0 bar and 

at different angles i.e 15o, 30o, 45o, 600 degrees to investigate 

the erosion wear of sample. Experimental results showed that 

increase in pressure increased the rate of wear and when 

angle of impact of jet at 15o occurred significant wear as 

compared to greater than 15o angle. Microscopic study of 

sample also done with the images. Different patterns of wear 

observed with the change in parameters. 
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I. INTRODUCTION 

Wear is a removal of material or material loss that occurs 

when at least two material surfaces had a contact with each 

other and have a relative motion between them. Erosive 

wear is one of the type of wear. Erosive wear is caused by 

the impact of particles of solid or liquid against the surface 

of an object. The properties of the eroding particle are also 

significant and are increasingly being recognized as a 

relevant parameter in the control of this type of wear. 

Erosive wear involves several wear mechanisms which are 

largely controlled by the particle material, the angle of 

impingement, the impact velocity, and the particle size. The 

term ‘erosive wear’ refers to an unspecified number of wear 

mechanisms which occur when relatively small particles 

impact against mechanical components. The rate and 

mechanism of erosive wear are influenced by temperature. 

The primary effect of temperature is to soften the eroded 

material and increase wear rates. 

II. MATERIAL SPECIFICATION 

Aluminium 6063 is an aluminum alloy with magnesium and 

silicon as the alloying components. The standard controlling 

its creation is kept up by the Aluminum Association. It has 

by and large great mechanical properties and is warmth 

treatable and weldable. It is like the British aluminum 

compound HE9.  

6063 is generally utilized as a part of expelled 

shapes for design, especially window outlines, entryway 

edges, rooftops, and sign casings. It is commonly created 

with exceptionally smooth surfaces fit foranodizing.  

The elemental composition of Aluminium alloy 

6063 grade is: 
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Table 1: Elemental composition of Aluminium alloy 6063 

grade 

III. EXPERIMENTAL APPARATUS AND PROCEDURE 

Above figure is the image of apparatus setup. This test 

method utilizes a repeated impact erosion approach 

involving a small nozzle delivering a stream of gas 

containing abrasive particles, which impinges the surface of 

test specimen.  

 
Fig. 1: Erosive wear tester 

To have continuous stream of erodent & air, large 

quantities of erodent (Al2O3)2 kg is stored in an air tight 

hopper after removing moisture. The erodent hopper is 

mounted above the erodent discharge unit, the filled erodent 

falls from the bottom port of hopper on to a rotating wheel 

under gravity. The specimen for test is seated on specimen 

holder to position at the center of specimen adaptor; the 

standard specimen adaptor is for sample sizes 5 x 5 mm, In 

this position the specimen upper surface is exactly at 10mm 

below the nozzle tip and the impingement of erodent is at 

the middle. Specimen holder after test can be removed by 
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hand for tests conducted at ambient temperature and can be 

removed with the aid of pin tongs for temperature tests. Six 

specimen holders are used for changing the angle of 

impingement of erodent at 15, 30, 45, 60, 75 & 90 degree. 

 
Fig. 2: Fixture 

 
Fig. 3: Specimen Holder 

IV. SPECIMEN HOLDER & SAMPLES 

Universal specimen adaptor to accommodate samples size 

50 x 50mm with varying distances along X, Y & Z axis to 

have multiple impingement marks on same sample. 

The sample sizes included in the scope of supply 

are  

50 x 50 x 5mm: of EN-8 steel for ambient temperature and 

SS 304 grade steel for heated conditions 

V. PROCEDURE 

Remove nozzle & clean inside nozzle holder. Press Test 

START push button on controller. Erodent motor begins to 

rotate, turn SET DISCHARGE RATE knob on controller to 

read 1 Hz and press STOP push button.  Place a previously 

weighed container perfectly flat just below the nozzle 

holder. Set time duration on timer (10 min). Press START 

push button on controller. Machine stops automatically after 

reaching the preset time. Weigh the container with the 

erodent. The difference in weight is mass of erodent. The 

mass of erodent divided by time (in min) = discharge rate in 

gm/min. Repeat at least three times for accuracy. To 

increase or decrease discharge rate rotate SET 

DISCHARGE RATE knob. 

VI. PARAMETERS 

Angle 15o, 30o, 45o, 60o 

Pressure 1.5 bar, 2.0 bar, 2.5 bar, 3.0 bar 

Time duration 10 minutes 

Erodent discharge rate 5gm/minute 

Erodent Aluminium Oxide (Al2O3) 

Erodent Shape Circular 

Table 1: Parameters 

VII. SAMPLE AND ITS MICROSCOPIC IMAGES 

Some images are below which show samples in which 

testing had done and its microscopic images taken at a 

magnification of 1000x shows the wear pattern observed. It 

is clearly shown below in microscopic images at 2 bar 

pressure with different angles that the pattern occurred in the 

samples clarify the high wear rate in 15o in comparison with 

other angles. 

 
Fig. 4: ALA15P2.0 and its microscopic images 

 
Fig. 5: ALA30P2.0 and its microscopic images 

 
Fig. 6: ALA45P2.0 and its microscopic images 

 
Fig. 7: ALA60P2.0 and its microscopic images 

In these figures ‘AL’ represents Aluminium alloy 

6063 grade. ‘A’ represents Angle of impingement of Air jet 

and erodent. ‘P’ represents pressure in Bar. 

VIII. RESULTS AND ANALYSIS: 
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Fig. 8: Graphs 

This graph shows the result on 1.5 bar and 2 bar pressure at 

different angles i.e 15, 30 45, and 60. As the green line in 

the graph shows mass loss that move towards downwards 

with the increase in angle.  

 
Fig. 9: Graphs 

This graph shows the result on 2.5 bar and 3.0 bar 

pressure at different angles i.e 15, 30 45, and 60. As the 

green line in the graph shows mass loss that move towards 

downwards with the increase in angle.  

IX. CONCLUSION 

The erodent particles strike the samples at different angles 

and pressure. It was seen that at first the cumulative mass 

loss increases with decrease in angle. This pattern is seen if 

there should be an occurrence of erosion did at all other 

effect points i.e. 15o, 30o, 45o and 60o. In the present work 

additionally, this patterns found if there should arise an 

occurrence of each of the sample subjected to erosion wear 

test at different angle and pressure. “As the pressure 

increases the wear rate is also increases, Pressure is directly 

proportional to wear rate. While in case of angle, wear rate 

increases with the decrease in angle.” 

1) Erosion rate with respect to angle of impact is 

maximum at 15 degree and minimum at 60 degree. 

2) Erosion area at 15o is maximum because area of impact 

at 15o is also higher than that of 60o. The reason behind 

that is because when the sample is at 15o, it is more 

slanted towards the nozzle in comparison with 30,45 or 

60. Erosive area shown in below fig. 

 
Fig. 10: Graph 

3) Erosion rate increases as the pressure increases. The 

speed of the erosive particle has a very strong effect on 

the wear process. 

4) Erosion rate decreases with increase in angle 
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