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Effect of Ti-Al alloy on microstructures of
weld in plasma arc ‘in-situ’ welding of SiC,/6061Al MMCs

LEI Yu-cheng, SHAO Qi-dong, ZHANG Zhen, NIE Jia-jun

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The effect of the content variation of titanium in Ti-Al alloy on microstructures of weld of SiC,/6061A1 MMC
was investigated. The weld was produced by plasma arc ‘in-situ’ weld-alloying welding, argon-nitrogen mixture as
plasma gases and Ti-Al alloy as filled composite. The results indicate that when the mass fraction of titanium is 10% in
Ti-Al alloy sheet filler, the formation of needle-like harmful phases Al,C; is effectively prevented during the
solidification process of molten pool. With decreasing titanium content in Ti-Al alloy, the morphology of particles
changes greatly. The number of phases in microstructures decreases, and the particle morphology of phase Al;Ti changes
from massive block to short rod-like shape.
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I T FHEER N SiC,/6061 ik SR L 5 A 44
BE, A SiC BRI ER 10%, RORLIFF 2 R
SR 6 pm, IR JCIRES T HER KRS 320 MPa.
ZE A MEHES R BT T S 2 T
BRI, BA ek o 38 s oA UKL (1) 23 A AN B S, Ak
606 1AL [RAL 2R A1 T3 1.

RGBT I B EHE Tiv AL FRTURON B S IR
W 2 BLAS IR IR Ti-AL &4, Ti A1 AL 22 1) ()5t
I LR R R R AR S IGE ) 3 AN [T LU Ti-Al
44> Ti-60A1, Ti-80Al Al Ti-90Al.

EE GNP
Table 1 Chemical compositions of aluminum alloy (mass

fraction, %)

Cu Mg Mn Ni Si Ti Al
035 076 025 <005 125 <005 Bal

R2 Ti-AlG B o
Table 2 Chemical compositions of Ti-Al alloy

Sample No. w(Ti)/% w(Al)/%
1 40 60
2 20 80
3 10 90

1.2 R IE

KLV R4 SiC/6061A1 KA RN T 1K
60 mmX20 mmX3 mm IR A, R 1507
SiC WP ARHEATHT B, AR5 FH IS DE T4 SEE I,
AN R O Ti-AlL S48tk KA ArtN,
HETA, RS HPT-8 (45 & 7 IR A X}
SiC,/6061 FURLIG s fn 1 52 S b BF AT 45 8 1 oI 4
R DIH T 72K Ti-Al & 4 UIE1 R 0.8 mm X 1 mm [f)

SRAEHE N I KL o

FH 62 AR N i W B0 KR A 2 AT 4 AT
X S ERATA 454 Reil 2 BT (EDS) AT WIAH S
AR 20°~80°, LA 8(°)/min, FIAH B/
AR B 1 T 1 T30

2 FRRVE

Bl 1 s SiCy/6061A1 54 FRLE 2519l B &
IR A B P G . BT SR SR TR AT
SIC BURLAE S 25 T I AL S R vh B AV A
A B i ARt ] SR AT b 2D B R AR A B IR AR RO
B EDIRAR, LB IRAT A KA, BEPIR,
o aBEAMMPCRY) . R aE(LE 2 X
SEERATIT o3 4 A CILIEL 3), nT AR A2 2 R R B IRAT
K ALCs, SSRGS ALC, MR AL

Bl 1 SiCy/6061A1 FiEMLIE L2 SEM
Fig.1 SEM image of welded joint in PAW without filler
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Fig.2 Energy spectrum qualitative analysis of short needlelike

phase in weld
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B3 HEEM R LR XRD 1
Fig.3 XRD pattern of welded joint without filler
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Fig.4 Energy spectrum qualitative analysis of long needlelike

phase in weld
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Fig.5 OM macrostructure of joint adding Ti-60Al alloy sheet
filler
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B 6 UG LK Ti-Al &4 7 5 4% SEM 1%
Fig.6 SEM images of welded zone with Ti-Al alloy sheet of
different mass ratios: (a) Ti-60Al; (b) Ti-80Al; (c) Ti-90Al
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Fig.7 Energy spectrum qualitative analysis of needlelike

phase in weld
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B8 MU Ti-90Al & /7 55 XK SEM 1§
Fig.8 SEM image of fusion zone adding Ti-Al alloy sheet
filler
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Fig.9 XRD patterns of welded joint adding Ti-60Al alloy
sheet filler
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IR R, iR T~1 700 K, Ui,
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TiC JE/Em, Ui C YRR, Ti 445 Al
S AlsTio 78 RN (4)H, [Cl1EE KT RV (2)
1 SiC URLIF 43 i, DRI, BT BAIA A TG 3R Ti $H] ALC,
0 26 R B R A A S N (4) 2612 T, RVt N [C B ke
R Rk 5, B AR RKR[CL, Wi
e ALCs. ZRINICE Ti 5 Al 458 RAERN(T), LA
ALTI AN . Bk, ALTi BT o] A4 2

I S B 45 R AR AR &

WL LL BT LA, SEUmAiE)E Ti i
NI, BN Ti-Al 4545 SiC/6061A1 5 A M BHEAT A
BTN AL AR, FT A SO N SE NS A, AEd i
[l Ry, AR N T3 Ti WA, T LA
FHIA FERAT ALCs (AERG. BT Ti AEE AR g
i FELCEIUN, DL, 3] ALCs MR RT3 Ti A2
W Ti 25— RV ALC; RNV IEFET, &
B EEE TiC TiN, o AL &4 4%T C. NP1
RSP BOR Ti AEHE R BRIV At B2 v St 3 R
A ALC, Frifi I BER Ti & & o B I N i #10,
ATRAES IO R . R, AR C Jst 7 ANEO Ti 7k
AREE TR RV S vy LA S AR, T R 38 35 e i
S Ti+SiC—TiC+Si #EATHHH(SIC/6061 Al &
MBS SO 11.79%), SRS TR R G4
BEFG 2 Ti W FE 2 ECN: 11.79% X 47.9/(12+28)+
1.3%~15%.
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