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was low, changing rotation speed did not change tensile strength; with
high welding speed, higher rotation speed was bad for tensile strength.
When welding speed and rotation speed were both low, the mechanical
properties of joints welded with non-threaded tool are beiter than those
with threaded tool; increasing welding speed and rotation speed did not
influence tensile strength.

Key words: FSW; aluminum; process parameter; mechanical

properties of the joint

Spatial distribution features of weld defects in complex structure

SHI1 Duan-hu, GANG Tie, YUAN Yuan( State Key Lab of Advanced
Welding Production Technology, Harbin Institute of Technology, Harbin
150001, China). p71 74

Abstract; X-ray real time imaging method was adopted to nonde-
structively test the complex structure welding parts of titanium alloys, the
spatial position of tiny flaws was determined based on the line profile dis-
tribution of flaws position, and a formula which could calculate the burial
depth of flaws was obtained. According to the charactenistic of abnormal
peak and abnormal slant-concave flaw, an automatic extraction algorithm
of projection distance was presented individually. Experimental results
showed that the above algorithm can figure out the projection distance very
well and can determine the spatial distribution features of the flaws.

Key words: titanium alloy laser welding; ray detection; tiny

flaw; line profile; spatial distribution features

Simulation of the influence of scan path on temperature field in the
welding rapid prototyping HU Rong-hua, ZHANG Hua, XU Jian-
ning, WAN Ling-na( Mechanical and Electronic School , Nanchang Uni-
versity , Nanchang 330029 , China).p75 -78

Abstract: The part fabricated by welding rapid prototyping has ex-
cellent mechanics capability, so welding prototyping will be widely ap-
plied in the future. But welding is a processing of local high temperature
the distribution of temperature field will affect the quality and performance
of welding part. In this paper, one-layer depositing of thin-wall part was
studied. Numerical simulation was done by ANSYS, and the influences of
scan path on temperature field and stress field were analyzed. This study
will offer theoretical foundation to accurataly choose the scan path in- the
welding rapid prototyping.

Key words; rapid prototyping based welding; scan path; temper-

ature field; simulation

Distribution and control of residual stresses in FSW joints CHAI

Peng, LUAN Guo-hong, GUO De-lun, LI Ju( Beijing Aeronautical Man-
ufacturing Technology Research Institute, Beijing 100024, China). p79
-82

Abstract: Deformation of FSW stractures welded with different pa-
rameters and tools was measured and analyzed in this paper. Results
showed that smaller tool shoulder and lower welding energy would reduce
the deformation. With optimized welding parameters, dynamic control of
welding deformation( DC-LSND) which was usually used in TIG was in-
troduced to FSW, and its effects on structure deformation and residual
stresse were also studied.

Key words: friction stir welding, residual stress, dynamic control

low stress no distortion

Preliminary study on friction stir welding of titanium alloy

LUAN Guo-hong, CHAI Peng, SUN Chengbin( P. O. Box 340, Chi-
na FSW Center, Beijing 100024, China). p83 - 88

Abstract: According to the analysis of the thermophysical charac-
teristics of several conventional titarcium alloys, friction stir weldability of
titanium alloy had been discussed in this paper. According to the features
of Ti alloy, the pin tool, welding anvil and protecting device were de-
signed and applied for the friction stir welding of Ti alloy. By observation
of the weld appearances and microstructures of the joint, as well as the
mechanical property testing, the results showed that Ti-6A14V alloy can
be successfully welded by FSW, and tensile strength of the joint can
reach up t0 9% of the base metal. With optimization of the welding pa-
rameter, procedure, pin tool profile and material, the property and per-
formance of FSW of Ti alloy shall be unproved.

Key words. friction stir welding; titanium alloy; weldability

Microstructures and phase composition of QCr0. 8/1Cr21NiSTi
joint by EBW with focus on sdteel side ZHANG Bing-gang, HE
Jing-shan, WU Lin, FENG Ji-cai ( State Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technology, Harbin
150001, China). p89 -92

Abstract Electron beam welding experiments of QCi0. 8/
1Cr21NiSTi dissimilar butt joint were carried out. The microstructures,
elements distribution and phase composition of the joint were investigated
by means of Optical Micrography, EPMA, EDX and XRD. The results
showed that the microstructure of joint mostly consists of phase a + £, and
phase @ was quantitatively more than phase £. A few of Cu ( ss. Fe)

phase formed only in top weld near to copper side and any brittle phase

was not generated in the whole weld. The microstructures and bonding



