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Fig. 1 Schematic of assembling joint

1

2. 1.

Table 1 Parameters of diffusion bonding
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Fig. 2 Schematic of standard tensile specimen
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Fig. 3 Interfacial microstructure of W/FS joint
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Detection of seam deviation of micro butt gap in laser weld—
ing of 304 austenitic stainless steel based on corner point
method GAO Xiangdong HUANG Jianyuan MO Ling
( School of Electromechanical Engineering Guangdong Universi—
ty of Technology Guangzhou 510006 China) . pp 1 -4
Abstract:

plenty of welding status information including the characteristics

Infrared radiation from the molten pool contains

of the seam deviation. Infrared images of the molten pool were
captured by an infrared sensitive high-speed camera during high
power ( 10kW) fiber laser butt joint welding of 304 austenitic
stainless steel with micro-gap seam ( seam gap width was less
than 0. Imm) . By analyzing the molten pool characteristics the
information of seam deviation was explored. A keyhole formed
when the laser beam was focused on a weldment and the metal
vaporized instantly. Features of the keyhole infrared images es—
pecially the characteristics of conjunction between the solid and
liquid zones with unstable burr edge of seam were studied. A
corner point detection method was proposed to detect the micro—
gap seam deviation in high power laser welding process. Experi—
mental results showed that the dense distribution center of the
corner points of a molten pool infrared image had a close relation—
ship with the weld seam deviation. The micro-gap weld seam de—
viation status in high power fiber laser welding can be determined
by the corner point distribution density.

Key words: high power fiber laser welding; near infrared

thermal image; seam deviation; corner point detection

Embedded system control of consumable DE-GMAW
SHI Yu' WANG Ping’ GUO Jinchang® FAN Ding' ( 1. State
Key Laboratory of Gansu Advanced Non-ferrous Metal materials
Lanzhou 730050 China; 2.
Welding Team of Process Department in Dongfang Electrical Ma—
chinery Co. TLid. Deyang 618000 China) .
Abstract: By applying the embedded system control to
carry out the control tests for consumable DE-GMAW  the weld—

Lanzhou University of Technology

ppS -8

ing process is unstable main arc and bypass arc are affected
each other bypass arc length is unstable bypass current chan—
ges seriously and there is welding defects and poor weld appear—
ance in open loop welding. Stability test of the welding process
based on the arc voltage feedback prove that the embedded sys—
tem can feedback arc voltage in real time adjust bypass wire
feeding rate and control the bypass arc length make sure weld-
ing process stable. Stability test of the welding process based on
the current control shows that the embedded system can feedback
the bypass current in real time judge the bypass current change
trend adjust the bypass current in real time ensure current in
base metal to be stable. Applications of the embedded system
control of both bypass wire feeding and bypass current ensure sta—
ble welding process avoidiance of welding defect and good weld
appearance.

Key words: embedded system; consumable DE-GMAW;

arc voltage feedback; control current

Parameter optimization for MAG of DP780 LU Zheny—
ang TANG Chao XIONG Wei HUANG Pengfei ( Welding In—
stitute  Beijing University of Technology Beijing 100124  Chi-
na). pp9-12

Abstract:
mized by orthogonal experiments for 2mm thick uncoated DP780

Gas metal arc welding parameters were opti—

steel plate. The influences of five factors including wire feeding
rate welding speed arc voltage wire extension and welding an—
gle on tensile strength of DP780 lap joints were discussed. The
range analysis and variance analysis proved that wire feeding rate
and welding speed are the main influencing factors on the tensile
strength of the join and the other factors show no regularity to
tensile strength. An approximate mathematical model to control
the tensile strength of the joint was obtained by fitting the proxi—
mate curve through multiple regression analysis which revealed
the regularity of effects of main welding parameters on the tensile
strength of the joint.

Key words:  AHSS; MAG,; process parameter optimiza—

tion

A welding power supply with half-bridge LLC resonant soft—
switching CHEN Yanming' YANG Meizhen' WANG
Zhenmin® XUE Jiaxiang” LI Guojin' (1. College of Electrical
Engineering Guangxi University Nanning 530004 China; 2.
College of Mechanical Engineering South China University of
Technology Guangzhou 510640 China) . pp 13 - 16

Abstract:

former

By using the magnetizing inductance of trans—
a half-
bridge LLC resonant welding power supply with constant output

resonant capacitor and additional inductance

voltage was implemented. Through careful analysis and design of
relevant parameters ( such as the series resonant inductor Lr se—
ries resonant capacitor Cr and the resonant inductor Lm paral-
leled with transformer etc ) in the resonant tank the ZVS turn-on

and the ZCS

turn-off can be achieved for secondary rectifier diodes over the

can be achieved for primary side power switch

entire operation region. Hence the loss and the interference can
be decreased the efficiency can be increased the switching fre—
quency can be higher so that the weight and the volume of the in—
ductance the capacitance and the transformer and so on can
be decreased dramatically and the dynamic behavior can be im—
proved. The operation principle was also discussed briefly a
2. 5kW half-bridge LLC welding power supply was constructed
and the experimental results were presented.

Key words:  half-bridge LLC converter; resonant; Zero—

voltage turn-on; Zero-current turn-off

Interface microstructure and mechanical properties of diffu—
sion bonded joints between tungsten and ferritic steel with

vanadium interlayer MA Yunzhu WANG Yanyan LIU
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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.



