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Experimental comparison of microstructure and surface properties of Al / Al,O3
sample produced by powder metallurgy and spark plasma sintering methods
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Abstract

Due to the high importance of manufacturing methods with metal powders such as aluminum, in this study,
using pure aluminum powder, samples were made by two methods of powder metallurgy and spark plasma
sintering, and then the samples in terms of microstructure, hardness. Abrasion resistance and corrosion
resistance were evaluated. Spark plasma sintering method compared to powder metallurgy method shows
significant improvement in hardness, microstructure density, increased wear resistance, and corrosion of
aluminum. This improvement can be attributed to the high speed and temperature of the sintering process
as well as the simultaneous application of force and temperature, resulting in a more complete density of
the structure. The coefficient of wear and hardness increased from 0.9 and 43 Brinell in powder metallurgy
method to 0.8 and 49.3 Brinell in spark plasma sintering method, respectively. Also, according to the results
of corrosion test, the linear corrosion resistance of sintering-plasma-spark sample is higher than powder
metallurgy sample.

Keywords: Aluminium; Powder metallurgy; Spark plasma sintering; Wear; Corrosion
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material Impurity content (mass%)

Al 99/5

Si 0/25

Fe 0/20

Cu 0/05

Mn 0/05

\ 0/05

Other 0/03
Density (g/cm3) 207
Particle size (um) 45

material Impurity content (mass%)

Al 99/5

Si 0/25

Fe 0/20

Cu 0/05

Mn 0/05

Vv 0/05

Other 0/03
Density (g/cm3) 217
Particle size (um) 45
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Casting (Ref 30)
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Parameter PM SPS
Burger vector (b) 2/871 2/871
Wavelength (1) 0/154 0/154
Peak width - B (rad) 0/00174 0/00698
Peak angle - 6 (rad) 0/3926 0/3883
Medium grain size —d (nm) 95/505 23/833
Thin strain - n (%) 0/0002 0/0011

Dislocation density - p (m?) 0/0000013  0/0000554

! Simple shear extrusion (SSE)
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