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Fracture and Wear Characteristics of Al-Si alloy used
for Compressor
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Abstract—Fracture, fatigue and wear characteristics of Al-Si alloy used for compressor are experimentally
studied. Plane strain fracture toughness test is carried out using three point bending specimen. Fatigue test is
performed under constant loading condition and wear test is carried out as a function of sliding velocity and
applied load. To obtain the crack propagation characteristics and wear mechanism of Al-Si alloy, fracture
and worn surfaces are investigated using SEM. It is verified that fracture and fatigue strength of Al-Si alloy
are improved by the fine microstructure of alloy. The wear behavior and specific wear amount of Al-Si alloy
are not dependent on the microstructure but on a function of the silicon content. Anodizing on the surface of
Al-Si alloy, surface hardness and wear characteristics are improved.
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Table 1. Chemical compositions of materials (wt %)
Si Fe Cu Mg Ti Al

AHS-2 116 04 40 064 005 Bal
A390 163 026 42 049 001 Bal
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Table 2. Mechanical properties of AHS-2 and A390

Properties Unit AHS-2  A390
Yield strength (0.2% offset) MPa 369 263
Ultimate strength MPa 409 299
Young's modulus MPa 75000 73550
Elongation % 3.36 140
Hardness Hv 149 136

proeutectic Si

(a) AHS-2
Fig. 1. Optical micrographs of test materials.
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Fig. 3. Shape and dimension of three-point bending
specimen.
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Fig. 4. Schematic diagram of wear specimen and re-
volving disc.
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Table 3. Plane strain fracture toughness of test ma-
terials and Al alloys [9]

Heat treatment

Fracture toughness
Materials &

condition (MPa * m'"?)
AHS-2 T4, T6 20
A390 T4, T6 K 16
Al 2014 T4 28
Al 2024 T3 34
Al 7075 T651 Kic 29

Al17079 T651 33
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Fig. 5. S-N curve of AHS-2 and A390.
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Fig. 6. Scanning electron micrographs of fatigue surface of AHS-2.
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Fig. 7. Scanning electron micrographs of fatigue surface of A390.
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Fig. 8. Relations between sliding speed and specific wear

amount of AHS-2 and A390 using counter material of

cast iron.
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Fig. 9. Scanning electron micrographs of worn surface as a function of a abrasion speed in AHS-2 using counter of

cast iron (P =62 N, [ =400 m).
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Fig. 10. Scanning electron microgrphs of worn surface as a function of a abrasion speed in A390 using counter

material of cast iron (P =62 N, /=400 m).
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Fig. 11. Relationsh between sliding speed and specific wear amount of A390 and anodized A390.
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Fig. 12. Thickness of oxide film in anodized A390.
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