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TheW ear M ap of 2024 Alum inium Alloy Under Dry Sliding
AgainstM ild Steel

ZHANGA imin, CHEN Jianmin, LU Jin-jun, YAN Feng-yuan
(State K gy L aboratory of Solid L ubrication, L anzhou Institute of Chemical P hysics,
Chinese A cademy o Sciences, L anzhou 730000, P R China)

Abstract: W ear map research isone of the hot points in tribology. It has been applied to many materials for
classifying and ordering of wear data and for revealing of the relationship between the competing w ear
mechanisns How ever, little attention has been paid to the relationship betw een the transformation of w ear
mechanisn s and the grow th of crack in subsurface concerning the research onwearmap up to now. Thusthe
tribological propertiesof aluminum alloy sliding against A 1S1-1045 steel w ere exam ined, w ith an enphasison
the transfomation of thew ear mechanisn s under different testing conditions and on the relationship betw een
the wear mechanisn transformation and the generation of micro-cracks in the sub-worn surface
A coordingly, thewear map of 2024 aluminum alloy under dry sliding against themild steel w as constructed
based on careful analysis of the worn surface, cross-section, transfer film and wear debris by means of
scanning electron microscopy and energy digpersive gectrometry. A s the results, 2024 Al alloy was
characterized by abrasivew ear and delam ination wear at very snall nomal load and slow sliding gpeed It
w as characterized by severe melt wear and adhesion transfer onto the counterface at very high nomal load
and sliding gpeed T he transformation of thew ear mechanisn s is highly dependent on the direction of the
grow th of cracks in sub-worn surface

Key words 2024 aluminum alloy; dry friction; tribological characteristics w ear map
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