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Optimization of Surface Mechanical Properties and Characterization of
AZ31B/CNT Nano-composite through Friction Stir Processing
(FSP) using Response Surface Methodology
(RSM) Design of Experiment

M. Soltani”, B. Niroumand and M. Shamanian

Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran

Abstract: In this paper, the optimization of the surface composite of Mg AZ31B-carbon nanotub(CNT) via friction stir
processing was investigated. Then, the most effective process parameters such as transverse speed, rotational speed, CNT weight
percent and welding passes were studied by Response Surface Methodology (RSM) design of experiment. The specimens were
also characterized by micro-hardness, tensile, shear punch and pin on disk dry siding wear tests. The optimization results of
hardness and weight reduction responses showed that the best conditions would be achievable with a transverse speed of 24
mm/min, rotational speed of 660 rpm, 4wt.% CNT and 3 welding passes. Moreover, fracture analysis of the surfaces proved a
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uniform distribution of CNTsin the matrix resulted in higher tensile and shear strength.

Keywords: Magnesium, Carbon Nano Tubes, Friction-Stir Processing, Nano-composites, Design of Experiment.
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friction stir processing (Fsp)

carbon nano tubes (Cnts)

one factor at a time (Ofat)

interaction

response surface methodology (Rsm)
analysis of variance (Anova)
multi-wall carbon nano tube (Mwcnt)
chemical vapor deposition (Cvd)

9. field emission scanning electron microscopy (Fesem)
10. pin-on-disk

11.EDS

12. confirmation test

13. curvature
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