B E H2M YA B Vol37 Nu.2
2001 # 2 ACTA METALLURGICA SINICA February 21401
bt =] *
—TiAl & BB BIFE
@ REFN &REv O Ry K RV

D) b EAFRFT R RS TRA. dbE 100083
2) I JCEME R, T 411105

W OE WERHhERESEEE. & Ti-45A12Mn 2Nb{EF 4%, %08 TiB (A ) S itk & LT R
EEIAR, FWHMET 7 @ETHEE FREM. 20 LeEs, AFETEATEILK. FEEEE IThETmGLME
FELRAERES Y E SSREES EREEDLATSHASMNN CREE LR GEYY RRe LR EM &
900 0 60 MPa % F, BT AR BT EE sk, TR R AR ESITRE SR 0E TR ARSI,
EHE& MG ER

XdliE TiAl ¥&4, BHEE, MEEEGE FEGE

hBiEa T TG456.9 MEEERAE A TEHES  0412-1961(2001)02-0221-D4

SUPERPLASTIC FORMING/DIFFUSION BONDING
OF y-TiAl BASED ALLOY

LIN Jianguo*?), WU Guoging'), WEI Haoyan'!, XIAOQ Kuit', HUANG Zheng!

1} Departmenl of Materials Science and Engineeriug, Beijing University of Aeronautics and Aslronaulics, Beijiug [00583
2) Department of Physics, Xiangtan University, Xiaugtan 411105

Correspondent: LIN Jianguo. professor, Tel: (013213282196, Far: (e132)s292468. BE-maul: jglhn@ensnet
Mauuscript received 2000-04-17, 1u revised form 2000-10-[4

ABSTRACT Laser surface processing was used to obtain the fine—graimed structure i the surface
layer of the sample of Ti-45Ai-2Mu-2Nb(atomic fraction,%)+0.8%TiB; (volume fraction} alloy, and
superplastic forming/diffusion bouding at the processed surfaces was lvestigated. The results show
that, after laser surface processing. a melt laver with cellular—dendrite structure was formed, which
could transform mto very fize—grahmed structure during the anuwealing treatment. When superplas-
tic forming/diffusion bonding between the surfaces with fine—grained structure was performed at the
conditions of 90 T and 60 MPa. a good bouding mterface with the microstructure of substrate was

obtaiued through grain boundary shding in thermal plastic deformation.
KEY WORDS TiAl based alloy, microstructure, laser surface treatment, diffusion bounding
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Fig.1 Microstructure of Ti-45A1-2Mn-2Nh+0.85TiB;
atloy prepared by XD 1nethod after stabilized

treatinent
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Fig.2 Micrustructure of the surface laver of XD pre-
pared Tr45A1-2Mn-2Nb4+0.8%TiBa alloy after

laser surface treatment
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Fig.3 X-ray diffraction pattern of the surface melt area
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Fig.4 Microstructure of the sicface laver for the laser
surface treated XD-TiAl sample after anneabng
treatment at 1000 C for 1 h showing fine equiax-

1al grain structure
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Fig.5 Microstructure of joining interface for different superplastic /d:ffusion bonding times showmg the imterface evolution

from discontinuous ta continuous jorning
(a) t=30 min

1b] #=45 min

(] t=60 min
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Fig.6 SEM fractograph of the weld XD-TiAl sample
fractured by three-point bending, showing the

good joining plane
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Table 1 Hesults of three—point bending strength (o) test

Sample b, MPa Fracture mode
Bonding 134.4 Cleavage + small amount of
mechanically joining fracture
Base alloy 220 Cleavage
3 it
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