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A GABP optimized algorithm for filler rate of non-heated
wire ZHANG Pengxian' > LI Hao' > ZHANG Jie' (1. Key
Laboratory of Non-Herrous Metal Alloys The Ministry of Educa—
tion Lanzhou University of Technology Lanzhou 730050 Chi-
na, 2. State Key Laboratory of Gansu Advanced Non-ferrous
Metal Materials
730050 China) .
Abstract:

with non-heated wire

Lanzhou University of Technology Lanzhou
pp 77 - 80
For the process of submerged arc welding filled
the filler quantity of non-heated wire is
one of the main parameters that affects the microstructure and
mechanical properties of welded joints. First through a lot of
welding experiment the effect of the filler quantity of non-heated
wire on the microstructure and mechanical properties was investi—
gated. On the basis of the heat balance law in welding process
the balance equation of heat dynamic distribution for the process
of submerged arc welding filled with non-heated wire was estab—
lished. Then the relational expression was formulated for the fill-
er rate of non-heated wire. At last the nonlinear mapping rela—
tionship between the welding current / arc voliage U welding
speed v and filler rate of non-heated wire v/ was realized based on
artificial neural network. Experimental results showed that the
optimized algorithm of BP neural network based on genetic algo—
rithm ( GABP) can realize adaptive control for the process of
submerged arc welding filled with non-heated wire. The linear
correlation between filler rate of non-heated wire in actual weld-
ing process and the expectative output comes up to 0. 991 88.
This shows that the algorithm of GABP can meet requirement for
welding process and properties.

Key words:  submerged arc welding filled with non-heated
wire; heat dynamic distribution; genetic algorithm; BP neural

network

Simulation and experimental verification of double-pass
welding temperature field for DP590 steel XING Shu-
qing' HAO Fei® YAN Bo’ MA Yonglin' (1. School of Materi—
al and Metallurgy Inner Mongolia University of Science and
Baotou 014010 China; 2.
nance Center PetroChina LNG Jiangsu Co.
226400 China; 3. Technology Center
Co. Lid Baotou 014010 China) . pp 81 -84

Abstract:  DP590 steel has been widely applied in the

field of automobile industry. In present paper

Technology Inspection and Mainte—
Ltd  Nantong

Baotou Iron and Steel

the double-pass
welding process in single-sided of CO, gas shielding was simula—
ted by using parametric programming language and life-and-death
cell technology. The numerical simulation results were compared
with the experimental resulis obtained with the same precondi—
tions. The results showed that the simulation result of tempera—
ture distribution within the sample is generally consistent with the
measured temperature value. Compared with that of the first
welding pass the thermal cycling of the second pass has a grea—
ter impact on microstructure across the heat-affected zone. Be—
cause of the great influence of reheating temperature on the
multi-pass welding process it will be more advisable to maintain
the temperature of the steel at around 200 °C at the beginning of
second welding pass.

Key words:  DP590 dual-phase steel; CO, gas shielded

welding; numerical simulation; temperature field

Optimum design of magnesium alloy welding parameters
with GTAW under magnetic field SU Yunhai JIANG
Huanwen WU Deguang LIU Zhengjun ( School of Material Sci—
ence and Engineering Shenyang University of Technology She—
nyang 110870 China) . pp 85 - 88

Abstract:  During the welding of AZ31 magnesium alloy
plate by GTAW AC longitudinal and conversion magnetic field
were used. The magnetic field current and magnetic field fre—
quency can be adjusted during welding process. Orthogonal ex—
perimental design was used to study the effect of parameters on
the properties and microstructure of welded joint. The properties
of tensile strength and hardness of welded joint were tested. The
microstructure of magnesium welded joint was analyzed by metal—-
lographic microscope at the same time. The results show that the
optimal properties of magnesium alloy welded joint are obtained
when welding current is 80 A magnetic field current is2 A and
frequency is 20 Hz.

Key words: magnesium alloy; welding process under

magnetic field; parameters optimum design

Factors affecting deformation induced martensitic transfor—
mation of SUS304 stainless steel YANG Jianguo' > CHEN
Shuangjian' > HUANG Nan' FANG Kun' YUAN Shijian'
LIU Gang' HAN Cong’( 1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. Institute of Process Equipment and Control
Engineering  Zhejiang University of Technology
310032  China; 3. Shanghai Institute of Applied Physics
Shanghai 201800 China) . pp 89 —92

Abstract:  Tensile tests of SUS304 stainless steel speci—

mens were performed with different strain rates at different tem—

Hangzhou

peratures. Moreover the martensite induced by deformation was
analyzed by ferrite measuring instrument optical microscopy and
XRD. Experimental results show that the transformation of mar—
tensite is closely related to uniformity of microstructure —strain
rate and temperature. At room temperature the amount of mar—
tensite induced by deformation increases with the increasing of
tensile strain. For the tailor-welded tube endured 30% circum—
ference strain in hydroforming process at temperature the a-
mount of martensite is higher in fusion zone than that in HAZ
and it is fewer in the base metal 1i.e. the higher the uniformi—
ty the less the amount of martensite transformation induced by
deformation from austenite. The amount of martensite decreases
with the increasing of testing temperature. Tensile tests at 275 C
indicated that martensite transformation induced by deformation
can be restrained in the process of plastic deformation at this
temperature the volume fraction of martensite is almost 0 under
such conditions.
Key words:  deformation induced martensitic transforma—
tion; strain rate; microstructure heterogeneity; temperature; in—

fluencing factor

Forming process study of friction stir welding joint
ZHAO Huaxia DONG Chunlin LUAN Guohong ( Beijing Aero—
nautical Manufacturing Technology Research Institute
Industry Corporation of China Beijing 100024 China) . pp 93
-96

Aviation
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Abstract:

sional model of friction stir welding

Based on the section analysis of three-dimen—
the evolution of the joint
section of the welding process was established. The forming
process of friction stir welding was divided into extrusion stage
migration stage backfilling stage and shoulder effect stage. The
first three stages which were affected by stir pin were analyzed.
The analysis of the material migration processes of the first three
stages pointed out that the original surface and the residual ox—
ides were migrated to the retreat side in the extrusion stage the
onion ring structure was formed the oxides were fragmentated
and dispersed in the migration stage and the onion ring structure
was fully formed in the backfilling stage. The studies showed that
if the above three stages could not effectively complete the form—
ing processes the superposition effect of a variety of defects
forming mechanisms would lead to the formation of the final de—
fects. The results show that the four stages of the forming process
established by using the section analysis can be used to explain
the forming mechanisms of FSW joints and the causes of the “S
line” and other defects.

Key words: friction stir welding; section analysis; joint

forming; defect

Effects of welding heat source parameters on residual stress
WANG Nengqing TONG
Yangang DENG Dean ( College of Materials Science and Engi—

and distortion in thin plate joint

neering Chongqing University Chongqing 400045 China) . pp

97 - 100
Abstract:

od ( FEM) has been widely used to predict temperature field re—

The thermo-elastic-plastic finite element meth—

sidual stress distribution and deformation. However how to
choose the parameters of moving heat source model for given
welding conditions heavily depends on a analysts experience. It
is necessary to clarify the influence of heat source parameters on
residual stress and deformation. Therefore an attempt was made
to examine the influence of heat source parameters on residual
stress and deformation in a thin plate joint using thermo-elastic—
plastic FEM with Goldak heat source model in the current work.
The simulation results show that the heat source parameters have
no significant effect on residual stress but have effect on welding
deformation to some extent.

Key words:  heat source; welding residual stress; weld—

ing deformation; numerical simulation

Effects of laser shock wave on salt spray corrosion of X70
pipeline steel welded lines WU Yongzhong KONG Dejun
LONG Dan FU Guizhong ( College of Mechanical Engineering
Changzhou University Changzhou 213016 China) . pp 101 —105
Abstract:  The surface of X70 pipeline steel welded line
was treated by laser shock wave and the corrosion performances
before and after laser shock processing were analyzed by salt
spray corrosion test in artificial atmosphere. The surface mor—
chemical elements and phase constituent were ob—
EDS ( energy
dispersive spectrometer) and XRD ( X-ray diffraction)

phologies
served with SEM ( scanning electron microscope)
respec—
tively and the effects of laser shock processing on the corrosion
mechanism were discussed. The results show that tensile residual

stress exists in the surface of X70 pipeline steel welded lines in

primitive state which improves stress corrosion crack with the
interaction of corrosive medium CI". Spelling corrosion occurs
with the interaction of boundary corrosion. The grain refinements
are produced in the welded lines by laser shock processing and
the strengthened layer is formed on the surface which improves
corrosion resistance of the welded lines.

Key words: laser shock processing; X70 pipeline steel;

welded line; salt spray corrosion

Characteristics of Ni-Cr-Co-W-Mo-Ta-B brazing filler
LI Wen'?> JIN Tao’( 1. College of Materials Science and Engi—
neering Shenyang Ligong University Shenyang 110159 China;
2. Institute of Metal Research Chinese Academy of Sciences
Shenyang 110016 China) . pp 106 — 108

Abstract:  Ni-Cr-Co-W-Mo-B alloy powder was prepared
by gas atomization. The particle morphology and element distri—
bution of the powder were investigated by SEM. The melting
characteristics of the Ni-Cr-Co-W-Mo-Ta-B powder were evalua—
ted by DSC. The Ni-Cr-Co-W-Mo-Ta-B flexible insert alloy cloth
was obtained through a thermal rolling technology. The bonding
strength at room temperature and stress rupture life at 1 010 °C /
248 MPa were measured. The results indicate that Ni-Cr-Co-W—
Mo-Ta-B particles existas ball-shape and the element distribu—
tions are homogeneous in the particles. The liquidus temperature
of the alloy is 1 127 “C. The tensile strength at room temperature
and stress rupture life at 1 010 °C /248 MPa of the completed
joints are almost identical to those of the superalloy substrate
when the Ni-base superalloy was bonded by the transient liquid
phase ( TLP) bonding using Ni-Cr-Co-W-Mo-Ta-B powder as an
insert alloy.

Key words:  Ni-Cr-Co-W-Mo-Ta-B powder; Ni-base su—
peralloy; TLP bonding; mechanical properties

Study of pulse combustion welding rod for vertical weld

WU Yongsheng WANG Jianjiang XIN Wentong LIU Haodong

( The Institute of Advanced Materials

College  Shijiazhuang 050003 China) .
Abstract:

the pulse combustion rod is introduced which is used in the ur—

Ordnance Engineering
pp 109 - 112
A new type of manual SHS welding rod called

gent repair of war. Firstly the problems and insufficiency of the
normal manual SHS welding rod ( normal combustion rod for
short) are analyzed in the vertical weld. The pulse combustion
rod is designed with structure and constitution presented. Then
vertical weld experiment is carried out in which low carbon steel
is used as the base metal. By analysis with SEM XRD and
EDS the results show that weld seam is composed of Fe-riched
phase and Cu-riched phase with a few of a—¥e but a little of Fe—
Ni g-Cu and Cu0. 81Ni0. 19 contained in Fe—riched phase and
with much &-Cu but a little of Cu0. 81Ni0. 19 «-¥e and FeNi
contained in Cu-riched phase. Dendritic Fe—riched phase distrib—
utes in the solid solution of Cu-riched phase. The weld seam al-
loy has a good bond with the base metal. The aim of double sides
forming is obtained by single side welding. The mechanical prop—
erties test of weld joint presents that tensile strength is up to
367MPa and the hardness of weld alloying zone is 143.8 HV.
Key words:

pulse combustion welding rod; vertical

weld; microstructure and property



