20 1 2010 10
Vol.20 Special 1 The Chinese Journal of Nonferrous Metals Oct. 2010

1004-0609(2010)S1-s0325-06

Ti,AINDb

( 110016)

Ti-22A1-24Nb-1Mo 0.6 mm

Al
B2 (O+5)

Ti,AINb
TG456.3 A

Electron beam welding of Ti,AINb based alloy sheet

YIN Jian-ming, LU Bin, LI Yu-lan, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The weldability of the Ti-22A1-24Nb-1Mo alloy cold rolled sheet with thickness of 0.6 mm was investigated
by electron beam welding, and the element distribution was observed across the weld joint using electron probe
micro-analyzer (EPMA). The microstructure of the joints and its phase evolution characterization after heat treatment
were investigated by optical microscopy (OM), scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). The Vickers microhardness across the as-weld and heat treated joints was tested. The results indicate
that this alloy sheet has good weldability and no defect forms in the joints. The aluminum depletion is observed in the
bulk of the fusion zone. The fusion zone (FZ) of the as-weld joints is composed of metastable ordered f phase (namely
B2 phase), and after heat treatment, the B2 phase decomposes to O phase and disordered f phase, a basket wave
microstructure forms. The microhardness of the heat-affected zone is higher than the base metal and fusion zone, and
after heat treatment, the microhardness is elevated significantly.
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Fig.1 Morphology (a) and XRD pattern (b) of Ti-22A1-24Nb-1Mo alloy sheet
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Fig.2 Microstructures of as-weld EBW joint: (a) OM image of joints profile; (b), (¢) SEM image of joints profile; (d) Dark field
TEM image of joints profile
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Fig.3  Electron microprobe profile of elements obtained TEM
across weld joint
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Fig.4 Microstructures of joints after heat treatment: (a), (c) FZ and HAZ with 850 , 2 h, furnace cooling; (b), (d)FZ and HAZ
with 800 , 2 h, furnace cooling
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5 TEM

Fig.5 TEM images and diffraction patterns of FZ area of joints after heat treatment: (a) TEM image, 850

pattern, 850  ; (d) TEM image, 800
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Fig.6  Microhardness distribution of weld joints under

different states
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