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Table 2 Mechanical properties of 606315 FSW

R, /MPa A( %)
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2 145 17.0
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Fig. 2 Tensile specimens fracture morphology
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Fig. 3 Macrophotograph of welding joint
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Fig. 4 Tensile fracture morphologies of FSW joint
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Wensheng CAI Qingshan ( State Key Laboratory for Powder

Metallurgy Central South University Changsha 410083  Chi-
na) . pp 17 =20
Abstract:  The interface characteristics between W and

ferrite steel ( FS) diffusion welded with a V interlayer of 0. 5mm
in thickness was investigated in vacuum hot pressing furnace at 1
050 °C for 1h and 10 MPa. Microstructures

tions and micro-hardness of joint were analyzed and tested with

element composi—
field-emission scanning electron microscopy ( FE-SEM)  energy
dispersive spectroscopy ( EDS) and nanoindenter respectively.
Tensile strength was tested with mechanical test machine. Re—
sults showed that a reliable bonding on W/FS interfaces by
means of diffusion welding between matrix and V interlayer was
obtained. The W/FS joint is a multilayer sandwich structure
which includes the transition zone of W/V the residual V inter—
layer and the diffusion layer of V/FS. Meanwhile the transition
zone of W/V was mainly composed of a solid solution structure
and the V/FS diffusion layer with the highest hardness where
there was a definite structure of V/VC layer/decarburized layer/
FS. The tensile strength of joint reaches 7SMPa and V/FS inter—
face is main fracture source because of containing brittle VC
phase.

Key words: tungsten; steel; diffusion bonding; interlay—

er; microstructure

Elimination of lazy S defect in friction stir welded joint of
20mm-6063 alumimum alloy HE Digiu YE Shaoyong
WANG Jian ( State Key Laboratory of Complicated Equipment
Design and Extreme Manufacturing Central South University
Changsha 410083 China) . pp 21 —-24

Abstract: 20 mm thick 6063 aluminum alloy plate were
joined by friction stir welding with gas protection. The result
showed that the sound joint without lazy S can be achieved. The
average tensile strength of welds is 148.9 MPa which is 81. 9%
of that of the base metal. Optical microscopy revealed the stir
zone presents particularly fined equiaxed gains formed by dynam—
ic recrystallization. The microstructure in TMAZ in which some
degree of dynamic recrystallization occurs consists of deformed
gains. The result shows that lazy S of 6063 aluminum alloy can
be eliminated by FSW with gas protection.

Key words: friction stir welding; 6063 aluminum alloy;

lazy S; microstructure

A novel method of in-situ fabrication of Mg surface compos—
ites by friction stir process HUANG Yongxian' WANG
Tianhao' LU Shixiong' LIU Huijie' AO Feng’( 1. State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology ~Harbin 150001  China;
Pressure Vessel Manufacturing Co.  Ltd.
China) . pp 25 -28

Abstract:

composite by friction stir process( FSP)

2. Yangzhou Qiuyuan
Yangzhou 225115

In the previous fabrication process of surface
the reinforcement pha—
ses were needed to preplace on the base metal. However these
particles didnt distribute very well in the stir zone. Therefore

friction stir process without preplacing reinforcement phase was
proposed to prepare the surface composite. A FSP tool consisting

of only shoulder was designed and used to fabricate the surface

composite on the AZ31 plate as<olled. Microstructure was ana—
lyzed by optical microscope and SEM. The microhardness and
surface wear resistance tests of specimens show that the particle
reinforcement are more homogeneous so that the microhardness
and wear resistance increase and at the same time the prepara—
tion work is simplified to a great extent.

Key words: magnesium alloy; friction stir process; in-si—

tu; surface composites

Characteristics of bypass-current MIG-TIG double-sided
welding of stainless steel MIAO Yugang' HAN Duan—
feng' WU Bintao> XU Xiangfang® LI Xiaoxu® ( 1.
Key Laboratory of Science and Technology on Underwater Vehi—
Harbin 150001 China; 2.
College of Shipbuilding Engineering Harbin Engineering Univer—
sity Harbin 150001 China) . pp 29 —32

Abstract: By using 6mm thick 304 stainless steel plate as

base metal the bypass—current double-sided arc welding experi—

National

cle Harbin Engineering University

ments were carried out. The results showed the technology can
obtain the stable process and good weld appearance. The other
remarkable advantages such as increasing joint penetration de—
ceasing welding defects enhancing production efficiency reduc—
ing welding cost were also achieved. The reliable joining of 6mm
thick 304 stainless steel was realized at welding current of 110
A. Furthermore the melting efficiency of bypass-current double—
more than 17. 6% of TIG
welding and 43.2% of bypass-current MIG welding. The tensile
results showed the strength of the joints can reach 776. 5MPa a—
bout 95% of that of base metal. The fracture occurs at the heat—

sided arc welding can reach 60.2%

effect zone and the angle between fracture line and stress direc—
tion is 45°. The fracture appearance is gray which shows the
characteristics of ductile fracture.

bypass-current MIG-TIG double-sided weld—

ing; melting efficiency; tensile strength; weld appearance

Key words:

Test and analysis of arc pressure measurement in coupling
arc electrode TIG welding HUANG Yong'> HAO
Yanzhao® QU Huaiyu® LIU Ruilin®( 1. State Key Laboratory of
Gansu Advanced Non-ferrous Metal Materials Lanzhou Universi—
ty of Technology Lanzhou 730050 China; 2. Key Laboratory of
Non-ferrous Metal Alloys and Processing The Ministry of Educa—
tion Lanzhou University of Technology Lanzhou 730050 Chi-
na) . pp 33 -36
Abstract:

developed to decrease arc pressure remarkably avoid undercut

A kind of coupling arc tungsten electrode was

and humping weld. Adopting this method high-quality TIG
welding with relative higher speed can be achieved. The TIG arc
pressure of this kind of welding process was tested to investigate
the influence of the parameters on distribution of arc pressure.
Compared with the traditional TIG arc the TIG arc pressure with
coupling arc electrode is much lower with the same parameters

and decreases with the increase of arc length the increase of e—
lectrode extended length the decrease of current the increase of
the electrode gap width and the increase of the electrode diame—
ters. The arrangement of the influence in decreasing order is cur—
rent electrode extended length arc length and electrode diame—

ter electrode gap width.



