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the maximum hoop tensile resdual stress exists in the region of the
stait/ stop point of the circular weld for above two models where the
stress distribution is complex and the larger hoop tensle stresses are
always regarded as the driven force of weld fracture. As comparison
the case of the nozzle weld needs more attention

Key words: closed weld;

residual stress finite element

method; Gauss distribution; multi-pass welding; crack propagation

3-D finite edement analysis of welding residual stress for half-
pipe jacket made of 304 stainless steel JIANG Wenrchun,
GONG Jian-ming, CHEN Hu, TU Shan-dong (Nanjing University of
Technology , Nanjing 21000% China). p77— 80

Abstract The problem of half pipe jacket equipment is the
leakage induced by cracks in half-pipe welding position. Welding
residual stress is one of the main influential factors. Using finite ele-
ment analysis sofiware ABAQUS, a multi-sequentially coupling finite
element program was developed to calculate the welding residual
stress for half-pipe jacket of 304 stainless steel. The moving Gaus-
sian heat source was realized using the subwutine DFLUX complied
by FORTRAN language. With this program and subwoutine, 3D
welding residual stress field of T-joint for half-pipe was obtained and
analyzed. The result shows that the siress is much laiger near the T~
joint zone, which induces the cracking and leakage eadly some-
times. The analysis from calculation result provides theory references
for optimizing the welding parameter and controlling the welding
residual stress. It is of great significance for increasing the reliability
and safety of half-pipe jacket equipment.

Key words: half-pipe jacket welding residual stress; finite
element method; multi-sequential coupling; ABAQUS

Mechanical properties and microstructure of TiAV 42CrMo joint
induction brazed with Ag CuNi-Li filler metal I Yu long
HE Peng, FENG Ji cai (State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China). p81— 84

Abstract: Induction brazing of TiAl to 42CiMo steel under the
pmwotection of Ar gas was carred out with a Ag-Cur N Li filler metal.
The results show that TizAl, AlCuTi AlCuTi, Ag-based olid solu
tion. Ag-Cu eutectic and TiC phase occur at the interface of the
brazed joint. When the joint was brazed at 1000 “C for 30 s, the in-
terface is mainly composed of the AFCu-Ti temary intemetallics; its
strength is not very high; crack occurs in the A} Cu-Ti ternary inter-
metallics. When it was brazed at 890 C for 30 s om temperature
and elevated temperature (400°C) tensile strength of the joint is up
to 309 MPa and 286 MPa, respectively. Crack occurs initially at the
phase boundary of the AlCu,Ti patticles and the Ag-based solid solu
tion, then expands to the reaction layers adjacent to the base metals
and results in failure.

Key words: TiAl/42CiMo; induction brazing; microstucture;
tensle strength
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Guoming, ZHU Yt feng (National Key Laboratory for High Energy

Welding arc in plasma arc welding with activated flux

Density Beam Processing Technology, Beijing Aeronautical M anufac-
tuning Technology Research Instiute, Beijing 100024 China). p85
—88

Abstract The welding arc in PAW effected by activated flux
was studied, and the relationship between the welding arc voltage
and activated flux was also studied. In activated flux PAW, the
welding arc temperature field was measured by the infrared sensing
and computer image technique. The distribution models of heat flow
density of welding arc in activated flux PAW were developed. The
results show that the activated flux PAW arc is contractive; the arc
tail is disappeared; the efflux plasma is increasing; the force of pen-
etration is strengthened; the arc voltage is high; the welding arc
temperature distribution in activated flux PAW is compact; the out-
line of the welding arc temperature field is narrow; the range of the
welding arc temperature distribution is concentrated; the welding arc
radial temperature gradient is large; the welding arc radial tempera-
ture gradient shows nomal Gauss distribution. The result shows that
there is little difference in mechanical properties between the wel ded
joints with activated flux and that without activated flux.

Key words: activated flux plasma arc welding; welding arc;

temperature field

Infrared measurement and numerical simulation of temperature
field in hybrid laser- TIG welding process of magnesium alloys
HUANG Rui shengy TIU Li-ming CHI Ming sheng (State Key

Laboratory of M aterial Suiface Modification by Laser; Ion, and Elec-
tronic beams , Dalian University of Technology, Dalian 116024, Chi-
na). p89—93

Abstract The infrared themal imaging system was used as a
sensor to measure the temperature field of wiought magnesium alloy
A731B during the laser-TIG hybrid welding process. And a method
for calibrating the welding temperature field was proposed that was
based on the infrared temperature measurement theory and was di-
rected toward the infrared themal imaging system. Themocouple
was applied to venfy the accuracy of the calibrated method. And nu-
merical simulation method was used to simulate the whole welding
temperature field. The experiment results showed that real tempera-
ture calibrated method was able to calibrate the temperature field ac-
curately when the plate suface condition was uniform and surface
calibrated method was able to keep the influence caused by the plate
suface condition alternation from the temperature field distibution.
With the combination of real temperature calibrated method and sur-
face calibrated method, exact temperature field of magnesium alloy
outside the arc covering area during laser TIG hybrid welding process
was obtained. Welding temperature field numerical simulation
method was able to forecast and reflect the real distibution of whole
welding temperature field accurately.

Key words; magnesium alloy; laser TIG hybrid welding; tem-

perature field; infrared; numerical simulation

Structure and performance of a new Cu-base SHS welded joint
HU Jun-zhi MA Shining CHEN Xue-wng LUO Lin(Ar-
mored Force Engineering Academy, National Key Laboratory for Re-
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manufacturing, Beijing 100072 China). p94— 96

Abstract: A new cuprum-base SHS welding material was devel
oped by SHS combustion between CuO and Al in order to solve a
pwoblem that welding mend of metal parts was difficult in field The
stucture and performances of the welded joint were studied The re-
sults indicated that the welding was fusion welding, and weld appea-
ance is good Transition zone was clear between base metal and weld

metal At the same time, tensile strength of the welded joint was

higher than 200 MPa, and bending strength was close to 600 MPa and
surface hardness was aso close to HRB130. It also indicated this
technology can meet the need of repair of metal parts in field

Key words: SHS welding; material; structure; perfommance

Effect of welding thermal cycle on toughness of continuous cast-
ing sted center  YAO Shangwei”? ZHAO Lu-yu? XU Ke?
WANG Renfu®(1. Department of Mechanical Engineering Xi’ an
Jiao tong University, Xi’ an 710049, China; 2. Luoyang Ship Matex-
als Research Institute Tuoyang 471039 Henan, China). p97— 100

Abstract: Using welding themal simulation the effect of weld-
ing thermal cy cle on impact toughness was investigated by means of
charpy impart test and metalographic test, whose specimens were
samplinged from suface and center of continuous casting
10CiNi3MoV steel. The results show that center segregation deterio-
rates the impact toughenss of center part and the parameter of weld-
ing thermal cy cle has different effect on toughenss dof steel. The rea
sons for physical and metallurgical factor are the element segregation
of C and S and the difference in structure and grain size which has
subjected to different welding thermal cy cle.

Key words: center segregation; welding themal cycle; continu

ous casting steel; toughness

Compiling and interpreting system of hybrid arc welding robot
language ZHANG Lian-xinn GAO Hong ming, ZHANG Guang-
jun, WU Lin(State Key Taboratory of Advanced Welding Production
Technology, Haibin Institute of Technology, Haibin 150001, China) .
pl01— 104

Abstract: The compiling and interpreting system of hybrid arc
welding wbot language (HAWRL) was developed. Firstly, by analyz
ing the charactenstics of source code and object code, the architec
ture of compiling and interpreting system, which includes morpholo-
gy/syntax analysis, semantic analyds eror handling symbol table
manager and object code generation was presented. Secondly, on the
base of classifying key words of HAWRL, three module of the mor-
phology/ syntax analysis, semantic analysis and object code generation
are developed. At last , experiment was executed to compile and in
terpret HAWRL programs that obtained from all kinds of methods.
The results show that the compiling and interpreting system not only
can compile HAWRL program to PMAC motion program correctly,
but also can help user to debug and revise the source program with
errars efficiently.

Key words: compiling and interpreting; wbot language; archi-

tecture; arc welding bot

Comparison of 3D and 2D numerical simulation of continuous-
drive friction welding process ZHANG  Quan-zhorg" 2
ZHANG Liwen"?% LU Weiwei? ZHANG Xingguo % QU
Shen®, ZHU Werrhui’*(1. State Key Laboratory of Material Surface
Modification. Dalian University of Technology, Dalian 116024, Chi-
na; 2. School of Materials Science and Engineering, Dalian Univer-
sity of Technolagy, Dalian 116024,
Aemw-Engine Group Corporation. Shenyang 110043, China). pl05—
108

Abstract The 3D and 2D rigid-plastic thermo-mechanical cou-

pled finite element models of continuous-drive friction welding pro-

Ching 3. Shenyang liming

cess were developed. In 3D model the tangential frictional-force in
friction interface was considered. The transent temperaure field
stress field and deformation field during the continuous-drive friction
welding process of GH4169 wd are calculated respectively using
these two models. The results of 3D and 2D simulation were com-
pared. Meamwhile, both of the simulation results were compared with
those of experiments. If s found that there is no appreciable differ-
ence in the calculated temperature between 3D and 2D smulation
and they both have a good agreement with the expermental results.
But when compared to the results of 2D smulation, the calculated e-
quivalent stress with 3D model is higher and more reliable, and the
flash shape and axial shortening fit the expermental results better.
So the 3D model can more accurately predict the friction welding
process.

Key words; continuous-drive friction welding; numerical sim-

ulation; 3D model; 2D axisymmetric model

Effect of welding thermal cycle on HAZ microstructure and me-
chanical properties of copper-bearing age hardening steels
CHAI Feng"?, YANG Caifu’ ZHANG Yong quan’, HANG Su’
XU Zhou' (1. Shanghai Jiaotong University, Shanghai 200030 Chi-
m; 2. Central Iron and Steel Research Institute, Beijing 100081,
China). pl09— 112

Abstract Hfect of welding themal cyde on micwostructure
and mechanical propetties of copper-bearing age hardening steel were
studied. The results showed that there was significant difference on
mechanical properties in different region of HAZ after single welding
themal cycle. Coarse-grain region has the poor impact toughness in
HAZ because of growth of austenite grain and increasing amount of
granular binaite. Intercritical region is the softened region in HAZ
which is due to coarsening and redissolving of precipitate phase and
increasing amount of fernite. Double themal cycle has great impact
toughress on HAZ microstmuctures and properties. CGHAZA- ICHAZ
is region which has the worst mechanic properties after double ther-
mal cycle because of increase of amount and size of granular bainite.

Key words: copper-bearing age-hardening steel; heat affected

zone; coarse-grain region; fine-grain region; intercritical region



