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Application of Friction Stir Process to Improve Surface
Reliability of Light Weight Magnesium Alloy

Ung-Chan Gil + Jae-Yeon Kim + Chang-Young HyunJr

Department of Materials Science and Engineering, Seoul National University of Science and Technology

Purpose: Purpose of this study is to analyze the effect of particle size as well as number of pass
on surface microstructure and hardness of SiC(p)/AZ31 surface composite fabricated by friction

stir process (FSP).

Method: SiC(p)/AZ31 surface composite containing different size of SiC particle (i. e., 2um and 8um) was
fabricated by multi-pass FSP. Microstructure was observed by scanning electron microscope and surface
hardness was determined by Vickers hardness tester.
Results: For all the FSPed specimens with and without hardening particles, grain size was refined due to
dynamic recrystallization behavior. Surface hardness was observed to increase with decreasing particle size
in the composite layer. Increasing number of FSP pass was effective for homogeneous distribution of the
hardening particles and for resulting increase in surface hardness.

Conclusion: FSP was effective to modify surface microstructure for improving surface hardness of SiC/AZ31

composite.

Keywords: Friction Stir Process(FSP), Magnesium Alloy, Surface Reliability, Hardness
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Fig. 1 Schematic of multi—pass friction stir processing for fabrication of AZ31/SiC surface composite
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Fig. 2 Cross—sectional macrographs of friction stir
processed AZ31 alloy with number of FSP
pass : (a) 2 pass, (d) 4 pass and (c) 6 pass
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Fig. 3 Optical microstructure in the stir zone of the FSPed AZ31 alloy with number of FSP pass:
(a) as—received, (b) 2 pass, (c) 4 pass and (d) 6 pass
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Fig. 4 Cross—sectional micro—hardness profiles of
the FSPed AZ31 in the stir zone with FSP
pass

AAE v AF2E AT ZAY 2A Y 27
= 2F20mo] o™, 23], 43), 63 =2 WHE npE ke
A At A Y 271 4ZH 1 .4m, 10.24m, 9.2/m

B | ZE AlHAA A o] vAlgE e
357t vkl wet e AR H

LU=
iz M
J}EE
Bl =
z

7l Rt sk AEE BT ol A
vt g ol B ks v Ed Ao

Qe wRHRe A F2 QAR ol oJg 2 Y w] A3}
7 = 7] WEol T1].

<Fig. 4> vyl 3140 w2 WHH(stir zone)
Bl AEEEE ekl A0le) 2AS) BT A=

£ 57Hv ©]H, 2, 4, 6 pass = WHE- v}z wuke A| 9 o
W Wit AEE ZH2 57Hv, 58Hv, S8HVE A9
pass ol A1) FALSHAl SEHAT 7] AF
W AEErt v A =2 Al AZ31 T2 v}
Zuukyg Ao YA s s FHAZA o7 A2
+ AAYY Yoz MY E A as) BAs)
A g} old wEt AR | wAgE g BEF7t
e AEE A s Ae7tAh 3t o3
FAE Ao Z Az H:
B ppdunkg o] AZ31/SiC B A g0
© Y FAstaA 4ojdmm, F 2mm 2] Zof
301 7712, 4, 63 WHE 34 S A A
Stk = WA SiC £EAT| o) dFE &
A=l

B
bl
we} A48 B9 B350 g Aol o m SiC
BN 25 B9 v
| s

Fig. 5 Cross—sectional macro image of the AZ31/SiC composite with number of FSP pass and particle
size, respectively : (a) 2um, 2 pass, (b) 2um, 4 pass, (c) 2um, 6 pass (d) 8um, 2 pass, (e) 8um, 4
pass and (f) 8um, 6 pass
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Fig. 6 Low magnification SEM images in the stir zone of AZ31/SiC composite with number of FSP
passe and particle size : (a) 2um, 2 pass, (b) 2um, 4 pass, (c) 2um, 6 pass, (d) 8um, 2 pass,
(e) 4 pass, and (f) 8um, 6 pass

Fig. 7 High magnification SEM images in the stir zone of AZ31/SiC composite with number of FSP
passe and particle size : (a) 2um, 2 pass, (b) 2um, 4 pass, (c) 2um, 6 pass, (d) 8um, 2 pass,
(e) 4 pass, and (f) 8um, 6 pass
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Fig. 10 Cross—sectional micro—hardness profiles
in the stir zone with particle size: (a) 2um
and (b) 8um
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Fig. 9 Cross—sectional micro—hardness profiles in the stir zone with number of pass and particle size :

(@) 2 ymand (b) 8 um.
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