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A Study on Wear Charactenistics of High strength aluminum alloys
by Surface Hardening

Nam-Soo Lee, Sun-Chul Huh, Kwang-Young Lee and Won-Jo Park
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Abstract

In order for high strength aluminum alloys to be used in transportation systems and the aerospace industry, excellent
mechanical and physical properties are required. In particular, excellent anti-abrasion property is indispensable for parts
that require driving force. In general, surface treatment technologies such as high frequency heat treatment, gas solid
carburizing, surface rolling, shot peening are used as ways of improving anti-abrasion property.
Among various surface treatment technologies, this research chose shot peening processing for Al7075-T6, which is
well known as representative high-strength alloy steel. Wear characteristics were compared and analyzed after shot
peening processing with shot ball velocities of 40m/s and 70m/s in order to investigate the effects of shot peening
processing on wear characteristics.
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Table 1. Mechanical properties of specimen

Tensile Yield
Material strength | strength
[MPa] [MPa]

Elongation Vickers
[%] Hardness[HV]

Al7075-T6 661 610 11 175

Table 2. Chemical compositions of specimen (wt%)

Si | Fe | Cu| Mn |Mg| Cr | Zn|Ti+Zr Al
AI7075 .
T6 0.15]/0.29| 1.6 |0.14| 2.4|0.19 | 5.7| 0.25 | Remainder
Table 3. Conditions of shot peening
Impeller | Shot . Shot ball .
. i | Time | . Arc height
Specimen diameter | velocity . _ | diameter
[min] [mmA]
[mm] | [m/sec] [mm]
40 0.292
Al7075-T6 250 2 08 ———
70 0.368

[

10

12,3
Fig. 1 Specimens for wear test
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Fig. 3 Wear&Friction Tester
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Fig. 4 Hardness distribution of Al7075-T6
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Fig. 7 SEM micrographs of wear scar
(x30 Unpeened)

Fig. 8 SEM micrographs of wear scar
(x30 Shot peening 40m/s)

Fig. 9 SEM micrographs of wear scar
(x30 Shot peening 70m/s)
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Fig. 10 SEM micrographs of wear scar
(x1000 Unpeened)

Fig. 11 SEM micrographs of wear scar
(x1000 Shot peening 40m/s)

Fig. 12 SEM micrographs of wear scar
(x1000 Shot peening 70m/s)
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