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Effects of deformation temperature on
microstructure and mechanical properties of
electron beam welded joint of dissimilar titanium alloys

TAN Li-jun', YAO Ze-kun', QIN Chun', GUO Hong-zhen', ZHANG Jian-wei’

(1. College of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2. Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: The effects of deformation temperature on the microstructure of welded interface and mechanical properties of
joint by electron beam welded (EBW) dissimilar alloys were investigated. The microstructures of the weld and
fractographs of samples were examined by OM and SEM. The results show that the microstructures of the welded
interface are sensitive to the deformation temperature. After deformation at 950 , the O phase content increases
significantly in the Ti,AINb alloy at one side of the weld, the microstructure consists of spherical and strip o phase in the
TC11 alloy at the other side of the weld, but the grain boundaries a/a, phase present discontinuously at the weld. After
deformation at 1 010 , the microstructure of the TC11 alloy shows Widmanstaten structure, however the grain
boundaries o/a, phases are cut completely. For the samples deformed at 950 , during tensile tests at room-temperature,
the brittle fracture takes place at Ti,AIND alloy, which is related with the inhomogeneous deformation of the O phase.
The higher strength and better ductility is because o/a, phases are fine, the fracture transfers into TC11 titanium alloy in
the tensile test at 500 , the ductility drop is related with Widmanstaten structure

of TC11 alloy. The deformation temperature should be strictly controlled for the isothermal deformation of dissimilar

. For the samples deformed at 1 010

materials joints.
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Fig.2 Microstructures of joint after hot deformation at 950

followed by heat treatment: (a) Interface of TC11 alloy and
weld; (b) Weld; (c) Interface of Ti,AIND alloy and weld

3 980
Fig.3 Microstructures of joint after hot deformation at 980

followed by heat treatment: (a) Interface of TC11 alloy and
weld; (b) Weld; (c) Interface of Ti,AIND alloy and weld



1536 2010

4 1010

Fig.4 Microstructures of joint after hot
deformation at 1 010 followed by heat
treatment: (a) Interface of TCI11 alloy and
weld; (b) Weld; (c) Interface of Ti,AINb
alloy and weld

1 Ti,AINb/TCI11

Table1 Room-temperature and high-temperature tensile properties of joints after hot deformation at different temperatures

Tensile test Deformation Tensile Yield Area
temperature temperature/ strength/MPa strength/MPa Elongation/% reduction/%
950 600 - - -
Room temperature 980 1140 1100 11.5 38.5
1010 1070 1040 8.0 19.0
950 815 665 14.0 51.0
500 980 795 650 12.0 48.0
1010 710 625 11.5 36.0
5(b)) 1010 950
( )
C  50) TC11
a
o
a o Ti,AINDb
3 0]
B
Ti,AINb (O+B2)
Ti,AINb/TC11 Ti,AINb (0] (0]
O/B2

TiL,AINb/TC11 [15]
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Fig.5 Fractographs of room-temperature tensile specimens

after hot deformation at different temperatures: (a) 950 ;
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