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Friction Stir Welding of 6061 Silicon Carbide Composite Materials

ZHAO Xiao-giang' , XU Xin-hou' , HUA Peng', LI Xian-fen' , ZHOU Wei'’
(1. School of Material Science and Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Mechanical and Aerospace Engineering, Nanyang Technological University, Singapore 639798, Singapore )

ABSTRACT : The aim of this study was to investigate the influence of Stirred passes of 6061 SiC composites by FSW. The
FSW experiments were carried out on 6061 silicon carbide composites. Good surface and smooth surface welding section
was acquired, fine equiaxed grains were formed in nugget zone, and significant coarsening was observed in HAZ. SiC parti-
cle distribution was more uniform with more times of stir. There was minimum hardness near the heat affected zone, and the

hardness in weld nugget was slightly higher than that of base metal.
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Table 1 The composition of 6061 plate alloy

Si Mg Fe Cu

Cr Zn Ti Al

0.8~1.2 0.4~0.8 0.7 0.15~0.4

0.04~0.35 0.25 0.15 AHE
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Fig. 1 Preset particles schematic
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Fig. 2 Upper surface of the weld
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Fig.3 Weld macro-morphology

2.2 SHALSH

& 4a EPEHE 6 AL XL, 18 4b &t 4 18
FERIX L, N 4a,b PRl LG R X 440
SR T AL AL, SRLAN /DN, X FR R PO AR X 37 3
J 1) T R 7 PR 488 1 3045 408 1 Sk 1) e A B8 458 R B
Y171, SRR, BN B RV DR SR TR
TE BB (AT R 1 Aok 2 2% A B A P4
mn R ARG & SRR LR B, kR
VY& ST NIE 353 A N Rt T R A 1 £ £
T8 SiC Uk R 57 B AR /N, oo A L i 4 4 JE 228
A7, DIAHI SRR B2 |, SiC B0k A ity 57

& 4c Rtk 6 1 TMAZ-HAZ X202 K] 4d HydiE



BT1E A4

B /N A 6061 F1 LR AL E S A BRI PR BB T 205

P4 1 TMAZ-HAZ X121, B dc,d ATLLE 1, &
4B NZ X R 2 TMAZ X, H ok sz S0 A% XY 38 M
S RN F Sk 5% ol 1 SR AR T, iR Bl bz 4 3 4 41 41
R TBKRIEIE, HAZ KRR SF R, X
F TR R X S 7 SR X K AR ER A T,
Wr AR AT T4 T, P4 S 2 R R, A A
AR A5 3 [ &2 R K

2

¢ TEPEGIETMAZ-HAZIX d FEFF4ETMAZ-HAZX.

K4 FSW 4% XU 2
Fig. 4 FSW microstructure

2.3 BRREESH

WNIEL 5 Bz BiPE 4 ERBERE 6 38 B9 RE B i i
FAZHOX FR MG, BEFE 6 T8 O E A B W
T3t R ARG Al 32 A A4 ) BAGE Wi XC e o A £ R
TERRRZ X BRI 2, D PR AR W) IX 32 B0 4
PIEIARAE R, FR R R, HAE A S AR AR KL T e A2
R MR AR, S R DA ARG, AR X R
R PR T S AR 1 AR P R, L i oA 258 o 48 et A (]
SN SiC BURLIN SR AL AR T, 0 A% DXCRE JEE HE RS b1
TR, BERE 4 TE A PG R XA S IO B2 LU BEHE 6
I, HS PR B CEG 2 | B v B SR A AR
TR R | e AR 2B ik, 14t 4 GE R
PAZ XA S A AR, 5 9 B 82 i 2 SiC IR B i
21, PIRAE— i, B L ROK 5 HeB: b B 5 AR 1Y 3
A R R T SRAG AR 5 4 7 i A SR SR RLAL , Sic BTRL
TEMCAL B A SR ALAE T, 5 B0 2 LU R A AR
BEFE 6 TEANBEPE 4 18 A 2 i A RUHT ) BEAE TR i X
FIFRHILE i) X A2 B AL B

100F

el
S O
T T

Hardness(HV)
(=) ~ [
(=]

T p— 0 5 10

Distance from the welding center / mm

K5 8 fRE o A
Fig. 5 Microhardness profile
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