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Fig. 1 Specimens of mechanical property test
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Table 2 Parameters of welding process for Ti-6Al-4V titanium alloys
q./( Lemin~")
I, /A I,7A Jf/kHz 5 (%) uiv v, /( mmemin ") v, /( mmemin ')
1 118 — — — 10.2 15 20 3 210 260
2 60 140 20 50 9.0 15 20 3 210 260
3 80 160 40 50 9.5 15 20 3 270 320
4 75 155 40 50 9.3 15 20 3 240 290
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Fig. 2 X-ay detection for welds
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Table 3 Mechanical properties of welding joint

R,/MPa  A(%) %)
0( ) 105280  12.54 — —
1 1117.10  5.85 10.05
2 1105.57  11.16 20.17 HAZ
3 1110.63  11.44 23.93 HAZ
4 1117.72 7.89 21.58 HAZ
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Abstract: a 3D FE model
coupled with thermo-mechanical of radial friction lap welding
joint was established with 45 steel by applying ABAQUS soft—

Based on explicit analysis

ware. Assuming that the deformation rate is known it is dis—
cussed the field of temperature on the welding interface and the
loading force on the radial ring in the paper. Using the Johnson—
cook constitutive model thermal properties {friction coefficient
changing with temperature and plastic deformation heat were also
considered The temperature field distribution and the deviation
of loading pressure were predicted and analyzed. The results
show that without considering the heat transfer of the radial ring
and the fixture the radial ring is formed to fixture as the center
to form an elliptical temperature gradient distribution and to fix—
ture void as the center to form an strip temperature gradient dis—
tribution. The maximum temperature reached 1 260 °C and 1 050
°C. In order to simplify the welding process the loading force
curve fit for three compression process. The explicit analysis the
standards and the constitutive model were feasible.

Key words:  radial friction welding; temperature field;

friction heat; numerical simulation

Microstructure and properties of titanium alloys welds using
ultrasonic frequency pulse GTAW YANG Mingxuan QI
Bojin CONG Baogiang WANG Lexiao ( School of Mechanical
Engineering and Automation
100191 China) . pp 39 -42
Abstract: Based on butt welding during Ti-6Al4V
( TC4) titanium alloys plate with the thickness of 1. 5mm mi-

Beihang University  Beijing

crostructure of weld face and properties of welded joint were in—
vestigated by ultrasonic frequency pulse gas tungsten arc welding
( GTAW) . Compared with conventional direct current GTAW
process the experimental results show that ultrasonic frequency
pulse current causes the energy concentration with an obvious
pinch effect of arc plasma and the increasing escape speed of gas
pore. Grain refining and the elimination of gas pore are due to
the enhancement of fluid flow by ultrasonic frequency pulse
GTAW process for Ti-6Al-4V titanium alloys. The main structure
of subcrystal is the basketweave microstructure composed of rod—
shaped martensite or the interlaced microstructure composed of
both rod-shaped and plate phase. Similarly ultrasonic frequency
pulse GTAW process could also improve the elongation and re—
duction of area.
Key words:  ultrasonic frequency pulse GTAW process;

microstructure; mechanical properties; grain refining

Effect of holding time on interface structure and bonding
strength of diffusion bonding joint of TiAl and Ni-based al-
loy LI Haixin LIN Tiesong HE Peng WEI Hongmei

FENG Jicai ( State Key Laboratory of Advanced Welding and

Joining Harbin Institute of Technology Harbin 150001 Chi-
na) . pp 43 -46
Abstract:  Diffusion bonding of TiAl to Ni-based alloy

( GH99) with Ti interlayer was carried out. The reaction prod—
ucts and the interface structures of the joints were investigated by
scanning electron microscopy electron probe X—ray microanalysis
and X-ray diffraction. The results show that four kinds of reaction

layers are formed at the interface between the GH99 alloy and Ti

interlayer such as ( Ni Cr) rich Ti{ Ni Cr) ., TiNi and
Ti,Ni. When the holding time is short Ti( Al) _ layer is formed
at the interface between Ti interlayer and TiAl alloy. With the

ss

holding time increasing the Ti( Al) _, reaction layer transformed
into Ti3Al and AL;NiTi,. With the holding time increasing the
thickness of TiNi reaction layer increases while the thickness of
Ti, Ni layer increases firstly and then decreases. The shear test
results show that the shear strength of the joint increases at first
then decreases and then increases with the holding time increas—
ing. The fractographs of the joints show that the fracture mainly
occurs in the Ti, Ni reaction layer.

Key words: titanium aluminium alloy; Ni-based alloy;

diffusion bonding; interface structure; shear strength

Relationship between metal transfer and arc shape in twin—
wire indirect arc welding CAO Meiging' ZOU Zengda®
QU Shiyao* (1. College of Material Science and Engineering
SUST Qingdao Shandong 266510 China; 2. College of Mate—
rial Science and Engineering
250061 China) . pp 47 -50
Abstract:  Relationship between metal transfer arc shape

and arc voltage was investigated with high speed camcorder sys—

Shandong University  Jinan

tem and digital oscillograph. Results show that metal transfer has
a close relationship with arc voltage and the regular variation of
arc shape. It shows that the regular changes of metal transfer
make polarity spots spacing and arc beam resistance change and
cause the arc voltage fluctuations so that the arc shape changes
regularly. Droplet transfer pattern changes and droplet size de—
different metal
spraying
transfer has lower variation of voltage but short transfers arc volt—

reases with the increasing of welding current

transfer mode has different arc voltage fluctuation

age variation is bigger.
Key words: metal transfer; arc shape; arc voltage
Study on process and property of FSW of spray formed 7055
YAN Keng LIU Jun SHI Chao ( Provin—
cial Key Lab of Advanced Welding Technology Jiangsu Univer—

aluminum alloy

sity of Science and Technology Zhenjiang 212003  China) . pp
51 -54
Abstract:

ing experiment of spray formed 7055 aluminium alloy plate with

Friction-stir welding was employed in the weld—

thickness of 4 mm. The influence of the rotating rate and the
welding speed on the mechanical properties of the joint micro—
structure of the weld and the fracture mode were analyzed. The
results showed that good-ooking defectless welds could be ob—
tained with proper welding parameters. The mechanical proper—
ties of the joints were related to the welding parameters. When
the rotating rate was 1 000 r/min and the welding speed was 100
mm/min the joints achieved good mechanical properties. The
tension strengths of the joints reached 455 MP and the fracture
mode was ductile and brittle mixed. The welds consisted of three
zones among which the weld-nugget zone consisted of fine equi—
axed grains. The minimum micro-hardness occurred on the ad-
vancing side which indicated the advancing side is the weakness
of the weld.

Key words:  spray formed 7055 aluminium alloy; FSW;

welding process; microstructure



