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Keywords Abstract

In this research, silica nanoparticles, graphite nanoparticles, and a mixture of silica and graphite
Friction stir processing (FSP) nanoparticles were used to fabricate surface composites on AZ31B by the use of friction stir
Surface nanocomposite processing (FSP). The results after 4 passes indicated that, in comparison with as-received AZ31B,
]\\//[Vee(;};atr;isctal behavior the mean grain size in the sir zone for AZ31B/SiO2, AZ31B/graphite, and AZ31B/SiO2/graphite

decreased about 82%, 70%, and 80% respectively. Furthermore, in comparison with as-received
AZ31B, microhardness increased 33%, 18.8%, and 20.6% respectively. Although graphite, as a solid
lubricant, decreased hardness, the results of wear test indicated that wear rate of AZ31B/graphite
and AZ31B/Si0/graphite is almost similar to wear rate of AZ31B/SiO2. The investigation of TEM
images indicated that the size of sub-grains for AZ31B/SiOz/graphite was 18% smaller than
AZ31B/Si0:. Furthermore, the results of the corrosion test indicated that the corrosion current of
AZ31B/SiOz2reduced over 89% compared with as-received AZ31B, and AZ31B/SiOz/graphite had
the highest corrosion potential.
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Al-Mn Intermetallics

Fig. 4 OM images of as-received AZ31B alloy
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Table 1. Result of EDS analysis of intermetallic particles and matrix
related to the as-received AZ31B alloy

Element Other
M Al Zn  Mn elemen Phase
Oewt) O
ts
Inermetallic 5 265 04 302 9 AlsMns
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Matrix 90.7 2.8 0.8 0.2 5.5 o
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Fig. 1 (&) TEM micrograph of SiO, nanoparticles and (b) SEM
micrograph of graphite nanoparticles
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Fig.5 OM images of the stir zone of (a) Un-reinforcemented sample
(M) (b) composite containing SiO, (S) (c) composite containing
graphite (G) and (d) composite containing both SiO, and graphite (SG)
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Fig. 6 grain size variation of as-received AZ31B alloy (AZ31B), Un-
reinforcemented sample (M), composite containing SiO; (S), composite
containing graphite (G) and composite containing both SiO, and
graphite (SG)
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Fig. 8 Comparison of microhardness of the stir zone of Un-
reinforcemented sample (M), composite containing SiO; (S), composite
containing graphite (G) and composite containing both SiO, and
graphite (SG)
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Fig. 7 FESEM images of (a) composite containing SiO; (S), (b)
composite containing both SiO, and graphite (SG)
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Fig.9 Microhardness and weight loss of samples after 500 m of as-
received AZ31B alloy (AZ31B), Un-reinforcemented sample (M),
composite containing SiO; (S), composite containing graphite (G) and
composite containing both SiO; and graphite (SG)
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Fig. 11 Electron diffraction pattern of composite containing both SiO,

and graphite (SG)
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Fig. 12 (a) TEM images for composite containing SiO, (S) and (b)
TEM images for composite containing both SiO, and graphite (SG)
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Fig.10 (a) Worn surface of as-received AZ31B, (b) Worn surface of
Un-reinforcemented sample (M), (c) Worn surface of composite
containing SiO, (S), (d) Worn surface of composite containing graphite
(G), (¢) Worn surface of composite containing both SiO, and graphite
(SG), and (f) wear debris of composite containing both SiO, and
graphite (SG)
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