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ABSTRACT

In this investigation we obtained composite material by the powder technology
process of metallic matrix which posses particle size ( 20um ) with changing the
percentage of additive ceramic material which posses particle size (53 pum)
which is widely used in aerospace vehicle ,medical and engineering applications.
Macro hardness and physical properties (density ,porosity), also microstructure
which were produced from laser surface treatment of the composite material were
done into two stages:
1- To study the first stage: study the effect of the changing in the percentage of the
additive ceramic material SiC (%5 ,%10 ,%15 ,%20 ) on hardness and physical
properties of composite material before and after sintering of the specimens.
2-The second stage :The study the effect of laser surface treatment on hardness
and physical properties with different percentages.
Pluse Nd:YAG laser was used with frequency ( 3Hz ),wave length (1064nm), laser
energy ( 1J ) and pluse width (100 nm) and study the effect of one pluse and two
pluses on hardness after sintering of the specimens.

The results which were obtained experimentally reveals the impovment in the
structure and hardness and also the physical properties (density ,porosity) for the
specimens treated by laser with two pluses and additive percentage (%20 ) .
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Physical Properties

Density | 2.7 glem®
Mechanical Properties
Hardness Vickers 15 HV
Modulus of Elasticity 68 GPa
Shear Modulus 25 MPa

Electrical Properties
Electrical Resistivity | 2.7*10°° ohm-cm
Thermal Properties

Melting Point 660.37 °C
Specific Heat Capacity 0.9 J/kg-°C
Thermal Conductivity 210 W/m-K

Heat of Fusion 386.9*10° J/kg

J12]osSeld) 4 S ol sa ((2) pdy Jgia

Property Value
Density 3.21 g/cm?
Specific Heat 0.66 J/kg ° ¢
Flexural Strength 450 MPa
Fracture Toughness 2.94 MPa m¥%
Hardness 2800 HV
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BA, -
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sclaliiiuy|

)8 B85 eVl (g L Bagan ) sl (3555 () (35 o Alaall Al 2l ) -1
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