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Superplastic/diffusion Bonding Characteristic of Laser Surface Melted Alloy
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Abstract  After laser surface treatment of TiAl alloy, superplastic forming/diffusion bonding (SPF/DB) was carried out.
The structure transformation of laser surface melted TiAl intermetallic alloy and its rule of SPF/DB were discussed. The
results show that, during the annealing treatment, the dendritic structure formed by laser surface melting will be
transformed into fine-grained structure, which offers a good structural basis to SPF/DB. And the SPF/DB results show
that the main bonding parameters influence on bonding effect commonly, thereinto, the choice of fitting temperature plays

a key role.

Key words TiAl based alloy, microstructure, laser surface treatment, bonding, annealing treatment

1.8 W

R AP I 12 TR LA 18 5 LA B Y 24 il i S A
RR— M EE W B S EERAR" T ER KEB
A AT ATE— YR T op e e T AR, #2787 LT i
B BE, D T F RO e RO, Wi TRBL TR o Xt
T 2 T RN, 3 N A /) P £ 4 L S B AR
SEHARTIR o WobR T B L KBS 6 B %%
B, BB TR IR T 4B 5 /OO,
A B TR &Y AT, eGSR E . FB, dhTF
ML R AT TR R b, RS T LT
AV IARYERE, X — 0 T RIRS WA R L HEE,

* E K A RPIFEEES (59971004) R A B K H A 5K
55 T A < BT B IR

ik, A SCHET T R ABOER I AL B ARLE - TiAl
ey B IURE DL B R T TR R A /N 4 B T R B
R TSR AT Tl B Y ok B R, 3R
T A EHotR S A A AR

2 BTk

A Ti-45A1-2Mn-2Nb + 0. 8vol % TiB, ( Ti-45Al)
BEVERTFA R, 2 1350 T4 10 min J5 Rl
BHLHE, BREREHS,

WO i b B 7E HGL-84 4 Wi B8 ¥4 b CO, ¥
ik LT , KT Z 2800 i 2h¥% 1.2 kW, 134
B 10 mm/s, HEEE 3 mm,

7E HT-100 #8 iR €48 B 68 L AL i & &
WOtIE A SHEAR R E T A SUE 7R R . Ik



536 G i X A29 #

T+l 2 % K 200 C/min, & E 2 5 K 800 T, 5.0
850 T, 900 C, 950 T, o TirAl

XA B BRBEERT T Y HOE AR, e Y
U 7E GLEEBLE #BUUNL kAT, MEHRAMIE  So0 .
SEBY, BEERTH 4.5 mmx2.5 mmX6 mm, @

£ NEOPHOT-2 #I2% B i BE Ml S-530 B4
HLBE T X & B a5 B RUR T TR 5
SR 20 40 60 80 100

260 /deg.
B2 7TiAl 441k TR A B 445 8 X (5

3 RGBS P+ 1 e

Kl 1(a) By Ti-45A1 &L RO RS /Y
RS, dEE LA S, MR LN R 2 bk
AR y s IR A A, REBERT 5
R 258 AN ) B 1 A4 DX 38, B 2 J2 0 X [ 25
HEX, &&RZHEX 32 hHEMAAS MR
A AR, MR AR BRI 10~20 pm, HEREL SO B
BAR 5~10 pm, KEAR 40~60 pm, RIZWEEE

‘ (b)
B 1 »TiAl EG&RXERE R SHAS.
(a) WOERMALH; (b) WoFmALH +
JELE#ALFE (900 T ,0.5 h)

Fig.1 The representative microstructure of 7-TiAl.

(a) laser surface treatment; (b) laser surface
treatment + heat-treatment at 900 T for 0.5 h

Fig.2 X-ray diffraction pattern of the surface melt area
of the laser surface treated - TiAl sample
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Fig.4 Varation in distortion with bonding parameters in sz.lmples before and after bonding. (a) bonding temperature
(P/60 MPa, t/1 h); (b) bonding pressure ( T/850 C ,z/1 h); (c¢) bonding time ( T/850 T, P/60 MPa)
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Fig.5 Microstructure of the jointing interface at different temperature (P/60 MPa, /1 h). (a) 850 T; (b) 900 T
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