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Magnetic Pulsed Compaction and Sintering Characteristics of Al Composite
Powders Reinforced with Waste Stainless Steel Short Fibers
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Abstract Characteristics of Al-based composites with waste stainless steel short fiber, fabricated by magnetic
pulsed compaction and sintering were investigated. The compacts prepared by magnetic pulsed compaction
showed high relative density and homogeneous microstructure compared with that by conventional press com-
paction. The relative density of sintered composites at 430°C for 1 h exhibited the same value with compacts and
decreased with increase in STS short fiber content. The reaction between Al and STS phase was confirmed by the
microstructural analysis using EDS. The sintered composites, prepared by magnetic pulsed compaction, showed
increased hardness value with increasing STS fiber content. Maximum yield strength of 100 MPa and tensile
strength of 232 MPa were registered in the Al-based composite with 30 vol% STS short fiber.
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Table 1. Chemical composition of waste STS short fiber
(Wt%)

Fe C Cr Ni Mn Si P S
Bal. 036 18.20 848 1.18 0.38 0.021 0.152
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Fig. 1. SEM micrographs of raw materials; (a) Al powder and (b) waste STS short fiber.
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Fig. 2. SEM micrographs of powder compacts with various compaction method and STS short fiber content.

Table 2. Relative densities of powder compacts with different
compaction method and STS short fiber content

Relative Density (%o)

Compaction
Method 10 vol% 20 vol% 30 vol%
STS STS STS
Conventional 82 73 64
Mag. pulsed 100 95 92
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Fig. 3. Sintered microstructures of magnetic pulsed com-
pacts with different content of STS short fiber; (a) 10
vol%, (b) 20 vol% and (c) 30 vol%.
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Fig. 4. SEM micrograph of 10 vol% STS fiber reinforced

Al composite, compacted by conventional pressing and sin-
tered at 430°C for 1h.
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Fig. 5. EDS analysis for Al matrix phase (A), interface region (B) and STS fiber phase (C) on SEM micrograph.
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Fig. 6. The multiple load-displacement curves obtained
from continuous indentation tests.
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Fig. 7. Tensile strength and yield strength of sintered Al
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composites in a function of STS short fiber content.
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