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I. Introduction
Aluminum-Silicon amalgams and their composites are known 
for their great mix of attributes to be specific, low thickness, 
amazing cast ability, formability, great mechanical properties, 
cryogenic properties and great machinability. Aluminum and its 
composites have extensive variety of uses especially in vehicle, 
aviation and marine areas because of their light weight, great 
surface complete, protection from wear and erosion high quality 
to-weight proportion. As segments with complex geometries can 
be created fetched viably, they find upgraded utility especially in 
Aerospace areas. Decrease in weight because of low thickness 
prompts expanded load limit, expanded mileage, diminished 
contamination of condition and higher benefits to the makers. 
The low liquefying temperature, simplicity of taking care of, 
simple formability, has prompted expanded interest for aluminum 
combination/composites segments.

II. Materials
Grain refined and changed Al-7Si-0.45Mg were thrown in pre-
warmed perpetual shape as barrel shaped bars of breadth 25 mm 
and length 300 mm. They were further warmth treated (T6).Test 
examples for hardness and wear were gotten by machining the 
bars and tried according to ASTM benchmarks.

III. Methodology

(i). Microstructure
The examples were set up according to standard metallurgical 
systems, scratched in etchant arranged utilizing 92 ml of H2O, 6 
ml H.F, 2.5 ml H2S04 and 1.5g Cr03 and shot utilizing Optical 
Microscope.

(ii). Hardness test
The hardness tests were directed according to ASTM E10 standards 
utilizing Rockwell Hardness analyzer. The tests were performed 
at arbitrarily chosen focuses on the surface of the examples by 
giving adequate space amongst spaces and separation from the 
edge of the example. 
The hardness estimations of as-cast Al-7Si-0.45Mg combination 
grain refined and changed, strengthened with B4C and warmth 

treated composites are appeared in Table 1.

(iii). Wear test
Dry sliding Wear tests were directed at room temperature utilizing 
a Pin-on-Disk device at a sliding speed of 1m/s for changed sliding 
burdens, separations. 
The wear rates were assessed utilizing weight reduction technique 
by separating the loss of weight of example by the sliding 
separation secured for a known sliding time. The loss of weight 
was measured utilizing an Electronic measuring machine to the 
exactness of 0.0001gm. The wear rate depended on the normal 
estimation of 5 test comes about. The well-used surfaces were 
taken and investigated for sort of wear.

IV. Results And Discussion:

(i). Microstructure

1 (a)
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Plate 1: Microstructures of AGRM(Grain Refined and Modified Al-
7Si-0.45Mg alloy) reinforced with 1%, 3%, 5% and 7% B4C
Plate 1(a), 1(b), 1(c) and 1(d) show the microstructure of AGRM 
reinforced with 1%, 3%, 5% and 7% B4C indicating uniform 
distribution of B4C in the matrix

(ii) Hardness

Table 1: Table of Hardness

Sl No Alloys/Composite Designation Hardness, RB

1 AGRM with 1% B4C A1 63

2 AGRM with 3% B4C A3 78

3 AGRM with 5% B4C A5 74

4 AGRM with 7% B4C A7 72

Fig 1: Hardness values of A1, A3, A5, A7 and A1H, A3H, A5H 
and A7H

Fig 1shows the Hardness estimations of A1 to A7 where hardness 
increments with Heat treatment for all amalgams fortified with 
B4C with A1-H and A3-H demonstrating most extreme estimations 
of hardness. The expanded hardness might be ascribed to the 
spherodisation of Si particles, nearness of B4C and its uniform 
conveyance in the lattice with composites of AGRM with 3% B4C 
with and without Heat Treatment bringing about most extreme 
hardness

(ii). Wear test

(a) Effect of sliding distance and wear rate

Fig 2: The effect of sliding distance on the wear rate of gravtiy 
cast AGRM reinforced with B4C

Fig 2 demonstrates the plot of wear rate as opposed to sliding 
separation of both A1 to A7 both in as cast showing greatest wear 
protection. Past expansion of B4C expanded hardness upto 3% 
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past which no increment in hardness is watched. This might be 
credited to the diminished dissolvability of B4C in framework.

(b) Effect of load on wear rate

Fig 3: The effect of load on wear rate of gravity cast AGRM reinforced 
with B4C

Fig 3 demonstrate the plot of Wear rate versus Load for as cast 
AGRM fortified with B4C where the wear rate increments with 
stack. Past 25N load, a precarious ascent in wear rate is seen in 
both as thrown and warmth treated composites. This might be 
ascribed to the softening of stick material because of extreme 
warmth created at the stick circle interface.

V. Conclusion
1. Sound and thick castings with uniform dissemination of B4C 

in the framework were gotten effectively.
2. The hardness and subsequently the wear protection expanded 

with expansion of B4C where, composite with 3% B4C 
brought about most extreme hardness.

3. The wear rate expanded with expanded B4C (upto 3%) for 
parameters stack and sliding separation. Warmth treated 
composites offered better protection from wear contrasted 
with untreated composites.
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