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| mprovement of surface characteristics of AZ31 magnesium alloy by
sur face compositing with MWCNT using friction stir processing

Abstract

In this study surface composites of AZ31 magnesium alloy with multi wall carbon nano tube
(MWCNT) was produced by friction stir processing (FSP) method. Investigated parameters
included rotation speed (500-1500 rpm), transverse speed (12-44 mm/min), number of passes
(1-4) and weight percentage of CNTs (0-2%). Micro-hardness test, optical metallography, fiels
emission scanning electron microscopy (FESEM) and energy dispersive spectroscopy (EDS)
analysis was used for characterization of the specimens. Proper range of rotational and
transvers speeds were found to be 870-1140 rpm and 12-24 mm/min, respectively. The
maximum hardness of unreinforced FSPed sample was about 60 HV and the grain size in the
stir zone was less than 5 microns which were obtained at transverse speed of 24 mm/min and
rotational speed of 870 rpm. Zener-Holloman parameters for experiments were calculated and
the minimum value was related to the transverse speed of 12-24 mm/min and rotational speed
of 870 rpm. Hence, the finest grain sample was realized experimentally and theoretically. The
most homogenous structure was related to the 3 passes FSPed sample witch showed a
hardness of 69 HV. The best CNT content was found to be 2 wt% which yielded the highest
hardness in this study. FESEM micrographs confirmed the acceptable distribution of CNTs in the
matrix after 3 FSP passes.

Keywords: Friction stir processing (FSP), cabon nano tube (CNT), Surface composite, Zener-
Holloman parameter
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