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Improvement of wearing property of Al/ (SiC+BNh) surface hybrid composite
fabricated by friction stir processing
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the microstructural and tribological properties of surface Al/(SiC+BNy) hybrid composite
Received 06 May 2017 was investigated. Al/(SiC+BNy) hybrid composite was produced on the surface of Al-1050 substrate via
Accepted 27 June 2017 friction stir processing to achieve simultaneous high hardness of SiC particle and lubricating property of

Available Online 08 September 2017 BNy, particles. Microstructural studied revealed that grain refinement and significant reduction of grain

size occurred in the stirred zone. Micro hardness evaluation illustrated that friction stir processing (FSP)

§§¥W°“’S' increased hardness of stirred zone to about 60+ 5HV that was 70% more than the hardness of base

Hybrid composite metal. Wearing and corrosion properties of Al/(SiC+BNy) hybrid composite were investigated and

BNn compared with those of base metal, friction stir processed, Al/SiC and Al/BN, surface composite.

&Sar Evaluation of wearing property indicated that the wear rate of base metal, Al/SiC surface composite,
Al/BN; surface composite and Al/(SiC+BNy) surface composite were 0.075, 0.047, 0.046 and
0.039mg/m, respectively which indicated the highest wearing resistance of Al/(SiC+BNy,) in comparison
to the base metal and mono SiC or BN, surface composite. This could be related to the simultaneous
increase of hardness and reduction in the friction coefficient of hybrid surface composite.
Investigations of corrosion properties showed that FSP improved the corrosion resistance of base metal
more than 30%.
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Table 1 Variation of friction coefficient of BM, FSPed, SiC (Al/SiC),
BN (AI/BNy) and Hybrid (Al/SiC+BN;) samples

SKElaol o digal
3.75 BM
1.43 FSPed
0.69 BN
1.33 SiC
0.96 S
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Table 2 The value of corrosion current and voltage and rate of

corrosion of BM, SiC (Al/SiC), BN (AI/BN,) and Hybrid
(Al/SIC+BNy) samples

S P el B Laiges
(MPY) (V) Sops  (HAeM) So,5
6.017 -0.673 552 Base metal
1.399 -0.684 130 FSPed
23.499 -0.678 2155 Al/siC
0.498 -0.277 0.457 Al/BNj
1.980 -0.679 182 Al/SiC+BN,
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Fig.8 Potentio dynamics polarization curves of the BM, SiC(AI/SiC),
BN(AI/BNn) and Hybrid(Al/SiC+BNn) samples

(FSPed) ouls FSP aigei «(BM) aly 38 sladiges cygumlin Db sone 8 JSCH
o jeeelS g (BN) AIBNh (slo,d Gy j.0lS «(SIC) AI/SIC (glo,d ST &y jgalS
(5% y22) BNR+AISIC (g0 50

387

100 \
Fig.7 Electron microscope micrographs of worn surface and wearing
product: (a) and (b) BM, (c) and (d) FSPed (FSP), (e) and (f) Hybrid
(Al/SiC+BNy) samples
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