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joint was about 70 pum at weld metal( WM) and heat affected
zone( HAZ)
the welded surface were refined in which the grain size of WM
surface reached 70300 nm
reached 50-500 nm.
Key words:

about 50pum at base metal ( BM) . The grains of
and the grain size of BM surface
7A52 aluminum alloy; UIT; microstructure

Study of laser pre-melting activating welding on low carbon
steel YIN Yan' WANG Zhanchong' ZHANG Ruihua’
ZHU Min®> LUO Xiaojun®( 1. State Key Laboratory of Gansu
Advanced Non-errous Metal Materials
Technology Lanzhou 730050 China; 2. China Iron & Steel
Research Institute Group Beijing 100081 China; 3. The Sec—
ond Construction Company of CNPC  Lanzhou 730060 China) .
pp 39 -42
Abstract:

carbon steel with 8 mm thickness was study. Firstly the surface

Lanzhou University of

The laser pre-melting activating welding of low

of the substrate was pre-melted by the low power laser in oxygen
atmosphere to form an oxide layer on the surface. Then TIG
welding or laser arc hybrid welding was used to cover the weld.
The effect of welding parameters on the weld depth and width was
studied. The result shows that the arc was not shrunken during
the welding after laser pre-melting. However the penetration in—
creased about 0.5 times. The weld surface had a good appear—
ance. The penetration increased with the increase of arc current
which had more increase after laser surface pre-melting. The in—
crease of welding speed resulted in a decrease of penetration.
The penetration increased with the increase of the pre-melting la—
ser power. Simultaneously the increase of laser power of hybrid
welding also can increase the penetration. The oxygen content of
the weld increased when the surface of weld was pre-melted by
laser which leads to the temperature coefficient of surface ten—
sion gradient changed from a negative value to a positive value.
That is the reason why the penetration can be increased after la—
ser pre-melting.

Key words: low carbon steel; activating welding; TIG
welding; hybrid welding

In-situ observation on microstructure of Sn-3. 0Ag-0. 5Cu
solder/Cu joint during long-term aging at 110 °C LI
Shuai YAN Yanfu ZHAO Yongmeng WANG Hongna ( Col-
lege of Material Science and Engineering Henan University of
Science and Technology Luoyang 471003 China) . pp 43 -46

Abstract:

device the microstructure and the growth kinetic of Sn-3. 0Ag-0.

Based on the home-made in-situ observation

5Cu solder/Cu joint were investigated under 110 °C thermal ex—
posure condition. The intermetallic compounds( IMCs) presented
at interface was thickened with increasing exposure time. At the
same time the growth of IMCs have three-dimensional character—
istics. The CugSny varied evidently in the longitudinal direction
with a gradual decrease of height while it was changeed slowly in
in the transverse direction with the aging time. The SEM shows
that the microstructure of IMCs varied from the scallop-shape to a
layered structure with stratified phenomenon.

three-dimensional

Key words: IMC; microstructure;

characteristics; stratified phenomenon

Effect of welding thermal cycle on microstructure and prop-
erties of intercritically reheated coarse grained heat affected
zone in SA508-3 steel LU Xiaochun'> HE Peng' QIN
Jian® DU Bing® HU Zhongquan® (1. State Key Laboratory of
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China; 2. Harbin Welding Institute Harbin
150028 China; 3. Mechanical Engineering Department of Tsin—
ghua University Beijing 100084 China) . pp 47 -49
Abstract:
crostructure and properties of the intercritically reheated coarse
grained heat affected zone( IC-CGHAZ) was studied using ther—

mal simulation technology. The results showed that the formation

The effect of welding thermal cycle on the mi—

of fine martensite along the prior austenite grain boundaries dete—
riorating the performance of IC-CGHAZ. The IC-CGHAZ is the
weakest area in the welded joint. The impact toughness of the
joint was improved significantly allowing the joint have a good
match in hardness and toughness when the IC-CGHAZ experi—
enced a thermal cycle with peak temperature of 400 —650 °C.
The microstructure and properties of ICCCGHAZ can be improved
effectively by precisly controlling the layer thickness and the
welding thermal cycle conditions in SAS083 steel multi-pass
welding processing.

Key words: SAS508-3 steel; IC-CGHAZ; peak tempera—

ture; welding thermal cycle

Study on simulation of underwater friction stud welding
process based on Abaqus GAO Hui JIAO Xiangdong
ZHOU Canfeng LI Guanqun ( Research Centre of Energy Engi—
neering Advanced Joining Technology
chemical Technology Beijing 102617 China) .
Abstract:

was used to study the friction stud welding process. A python

Beijing Institute of Petro—
pp 50 -54

The finite element simulation software Abaqus

script based on the Abaqus/stand algorithm has been designed
which can realize the functions of parameterization modeling au—
tomatic remeshing results mapping thermal boundary automatic
selection and so on. This can effectively solve the difficulty of
convergence in calculation that is caused by the large scale non—
linear plastic deformation of materials. The simulation results of
the plastic deformation of welded stud are basically consisted with
and the experimental results effectively proving the validity of the
finite element model. In addition the analysis results of welding
stress and temperature fields can explain the difference of the
joint quality welded in the air and water with the same welding
parameters. These works may have important guiding significance
for the underwater friction stud welding application and welding
process selection.
Key words: friction stud welding; finite element; nonlin—

ear; Python script; underwater welding

Numerical simulation on radial deformation of in-service
GUO Guangfei' > WANG Yong’
National Safety Engineering Technology Research

welding gas pipeline
HAN Tao*( 1.
Center for Pressure Vessels and Pipelines of China General Ma—
chinery Research Institute Hefei 230031 China; 2. College of
Mechanical and Electronic Engineering China University of Pe—

troleum  Qingdao 266580 China) . pp 55 —58



\Y MAIN TOPICS ABSTRACTS & KEY WORDS

2014 Vol.35 No. 12

Abstract:  The software SYSWELD was used to simulate
how the internal pressure and the welding repair time affect the
radial direction deformation of pipeline for the inservice welding
The results of simulation was verified by the experiment. When
the in-service welding was carried out in the pipeline with an in—
ternal pressure range of 04 MPa the radial direction deforma—
tion increased with the increase of the pressure. When the inter—
nal pressure was in the range of 46 MPa the deformation de—
creased with the increase of pressure. The deformation at the in—
ternal pressure of 6MPa was almost equally as that at that one at
normal pressure. When the repair welding process progressed
the amount of deformation was gradually increased. In order to
predict the occurrence of burned hole the utilization of instanta—
neous radial deformation is better than using the radial deforma—
tion of the internal point.

Key words: in-service welding; gas pipeline; radial de—

formation; numerical simulation

Comparison of Ar-He and Ar-He-N, gas shielding metal arc
welding technology for aluminum alloy LU Hao' XING
LIANG Zhimin® (1. CSR Qingdao Sifang CO. LTD.
Qingdao 266111 China; 2. Faculty
of Material Science and Engineering Hebei University of Science
& Technology Shijiazhuang 050000 China) . pp 59 —62
Abstract:  In order to recognize the importance of the ad-

dition of trace nitrogen in the triple gas mixture the difference of

.
Liwei

Technique headquarters

the aluminum welding was studied in terms the arc shape macro
the width of heat affected
zone by using pure argon binary Ar-He mixture triple Ar-He—

and micro-welded joint structure

N,. In comparison to the MIG welding using pure argon and Ar—
He the arc was more concentrated that allow a production of best
quality of joint with highest impact toughness and narrow HAZ.
The performance of the welding joint using pure argon was the
next-best. The work shows that adding trace nitrogen is a very
important factor for the improvement of welding quality using Ar—
He-N, triple gas shielding.

Key words: Ar-He; Ar-He-N, gas; aluminum
3D numerical simulation on explosive welding of Al/Ti com—
posite tube DENG Wei' > LU Ming® TIAN Xiaojie® ( 1.
63981 Unite of PLA Wuhan 430311 China; 2. College of
Field Engineering PLA Univ. of Sci. & Tech.
210007 China; 3. College of Engineering China University of
Ocean Qindao 266100 China) . pp 63 —66

Abstract:  The different explosive welding process of com—

posite tube welding induces a different progress in welding

Nanjing

process compared to the composite plate welding. The relatively
confined space of the composite tube lead to difficulties in the
observation of the welding process. This paper simulate the ex—
plosive welding process of composite tube through software AU-
TODYN. On the basis of the verification of the model the for—
mation of the jet and the unique structure of waveform interface
were analyzed. The jet induced wavy bonding satisfies the pene—
trating mechanism hypothesis. The simulation results are in good
agreement with the experimental results which provide important

information for the further study on the wave structure and jet for—

mation mechanism of explosive welding.
Key words: explosive welding; jet; composite tube; in—

terfacial wave

Research on resistance welding of DZ-47 electrical contact
ZHU Shiliang' ZHANG Zhongdian' TIAN Xiubo' WU Lai-
State Key Lab of Advanced Welding and
China;
Changchun

jun' QI Songyu®( 1.
Joining Harbin Institute of Technology Harbin 150001
2. Technical Department of FAW Car Co. Ltd.
130012 China) . pp 67 =71

Abstract:  Electrical contact is the execution unit of low—
voltage electrical equipment. The welding quality directly deter—
mines the service life and reliability of entire electrical equip—
ment. In this paper resistance welding was used in the welding
of DZ47 electrical contact. The influence of welding current
welding time and electrode pressure on the shear stress of the
contact was analyzed. The welding interface morphology and ele—
mental distribution were also studied. The results show that re—
sistance welding is feasible for electrical contact welding under
the appropriate processing parametres. It is additionally found
thats in the case of same process parameters the interface diffu—
sion layer thickness and the amount of diffusion of elements are
not the same due to the electromagnetic force and the unreasona—
ble design of electrical contact.

Key words: electrical contact; resistance welding; mor—

phology; element distribution

Analysis of quality characteristics information of aluminum
resistance spot welding joint FENG Linjiang' > JI Chunt-
ao’ Yl Runhua’ WANG Hua'®> CHEN Jie' > ZHANG Zu-
li'> LUO Song' *( 1. National Engineering Research Center for
Instrument Functional Materials Chongging 400707 China; 2.
Chongqing 400707
China; 3. Nanchang Hangkong University Nanchang 330063
China) . pp 72 -76

Abstract:

welding joint three groups of dynamic data were analyzed and

Chongqing Materials Research Institute

In order to study the quality of resistance spot

drew to curve during the resistance spot welding of aluminum al-
loy 2A12

ment and welding current. The results show that the change tend—

namely the electrode force the electrode displace—
ency of the electrode force was depressing slightly at the begin—
ning of the welding then a small increase with slight fluctua—
tions and finally a downward-sloping trend. Unqualified weld
was formed when the force is under or over the normal stress at
each stage. The rising rate of the displacement curve is related to
the welding current and the energy efficiency. The shape of the
displacement curve between the maximum displacement and the
loading forging force is related to the amount of melting metal and
the size of the softening zone.

Key words:  quality of spot welding; electrode displace—

ment; electrode force; welding current

In-situ synthesis of TiN coating prepared by laser cladding

ZHAO Jian' HE Wenxiong LU Zhijun® ZHAO
State Key Laboratory of Advanced Welding and
China;

Hongyun®( 1.
Joining Harbin Institute of Technology harbin 150001



