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mula. The result shows that although the repair welding degrade
the welding joint property to some extent it is still an efficient
method to make sure the structure with flaw has enough load-car—
rying capacity.
Key words:  aluminium alloy; repair welding; fatigue life
Numerical simulation on fracture parameter J-integral for
TAN Long' ZHANG Jianxun'
ZHANG Congping’( 1. State key laboratory for mechanical be—
Xi‘an Jiaotong University Xi‘an 710049

narrow gap welding

havior of materials
China; 2. Dongfang steam turbine limited company Deyang
618000 China) . pp 55 -58

Abstract:
vestigate the microshear strength of AP1000 Nuclear Steam Tur—

The microshear test has been developed to in—

bines rotor and its narrow gap welded joints. According to the re—
lationship between shear strength and yield strength of metal
yield strength of the whole welding joints could be obtained. The
influence of welding joint property nonuniformity on the J-integral
was investigated by using finite element method. The simulated
results indicated that the increase of the load may get rise in the
value of J-integral. When the load inceases to 0. 8 times the limit
load crack tip enters into plastic area and the value of J-integral
increases rapidly. For the same crack length and load the J-in—
tegral value of under-matched area is higher than the one of the
over-matched area but the property nonuniformity of matching in
loading area will cause the fluctuation of J-integral value.

Key words:  welded joint; micro—region performance; fi—

nite element; fracture parameter

High temperature brazing of Si;N, ceramic using Cu-Ti ac—
ZHANG Deku' ZHANG Wenjun'’
JIANG Jiamin'( 1. School of Materials Science and Engineering

tive filler metal

Nanjing University of Science and Technology Nanjing 210094
China; 2. Luoyang Sunrui Special Alloy materials Co. Ltd.
Luoyang 471039 China ) . pp 59 -62

Abstract:  Selfjoining of Si;N, using Cu80Ti20 active
filler metal was demonstrated under different process parameters.
Joints with no defects and cracks were obtained as the holding
time is about 545 min and brazing temperature is about 1 413-
1 493 K. The results shown that the microstructure of the joint
can be described as Si;N, ceramic/TiN layer/Cu-Ti solid solu—
tion + Tis;Si;/TiN layer/Si;N, ceramic. On the condition of
1413 K/10 min Element Ti of solid solution diffused to the in—
terface and reacted with ceramic then compact and continuous
reaction layer of thickness about 1 pwm formed. The effects of
brazing temperature and holding time on the width of the brazing
seam interface layer and the strength of joint were investigated
respectively.  On the prescribed experiment condition shear
strength of joint was up to 105 MPa.

Key words: silicon nitride ceramic; active filler metal,;

high temperature brazing; Cu-Ti

Effects of surface qualities on corrosion performances of X80
pipeline steel welded joints by laser shock processing
KONG Dejun'  YE Cundong' WANG Wenchang® FANG Xia-

odong’( 1. College of Mechanical Engineering Changzhou Uni-

versity Changzhou 213016  China; 2. School of Petrochemical
Engineering Changzhou University Changzhou 213164  China;
3. Jiangsu Provincial ( Tongyu) Weld Pipe Engineering Re—
search Center Yangzhou 225008 China) . pp 63 — 66
Abstract:  The surface of X80 steel pipeline welded joint
was processed with laser shock processing ( LSP)  and the mi-
crostructure and roughness of welded joint before and after LSP
was analyzed with metallographic microscope and optical profilo—
meter respectively. The changes of residual stress and residual
austenite of welded joint before and after LSP were measured with
stress tester the mechanism of improving the surface qualities of
welded joint by LSP was also discussed. The results show that
the grain refinement of X80 pipeline steel welded joint is pro—
duced by LSP the surface roughness has increased a little. The
compressive residual stress is formed by LSP and residual aus—
tenite is transformed into martensite. The effect of surface rough—
ness and residual austenite by LSP on its tension performances is
a main factor its inner product power decreases 3. 8% . The
sensitivity index ISCC of stress corrosion of the sample by LSP
decreases from 50. 94% to 45. 10%

stress and refined grain are the main mechanisms of affecting its

the compressive residual

stress corrosion resistance.
Key words: laser shock wave; welded joint of X80 pipe—

line steel; surface roughness; residual stress; residual austenite

Corrosion fatigue performance of 2205 DSS welded joints
WANG Zhixiang' > ZHANG Yao’ ZHANG Jixiang’( 1. Ma-
rine Engineering Center ~ Chongging Jiaotong University
Chongqing 400074 China; 2. Electromechanical and Automo—
tive Engineering School
Chongqing 400074 China)
Abstract:

joints of homemade 2205 duplex stainless steel ( DSS) has been

Chongqing Jiaotong
. pp 67 -70

The corrosion fatigue performance of welded

University

studied in simulated seawater environment. The S — N curves of
corrosion fatigue life were obtained at different environment tem—
peratures of 24 30 and 40 °C
loading frequency is 20 Hz. The experimental data shows that the

as the stress ratio is 0. 1 and the

low stress level had a significant effect on the fatigue life as envi—
ronment temperature rising. Then an S — N mathematical model
with temperature was established and welded joint fatigue limit
was obtained in simulated seawater environment

Key words: 2205 duplex stainless steel; corrosion fa—

tigue; S —N curve

A cross-riction stir spot welding process of aluminum alloy

ZHOU Guannan' SHEN Yifu' LI Bo' YAO Lei' WU
HU Weiye® (1. College of Materials Science and
Technology Nanjing University of Aeronautics and Astronautics
Nanjing 210016 China; 2. Technology Research Institute of
Lid ( NCGC)
Science and Industry Corporation ( CASTC)
China) . pp 71 =74

Abstract:

welding ( crossFSSW) was proposed for improving the mechani—

. .1
Xiaowel

Nanjing Chenguang Group Co. China Aerospace

Nanjing 210006

A new technique of cross-riction stir spot

cal properties of the spot weld joints. This technology was real—

ized by the tool made the short cross—eciprocating movement. U-
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sing this technique experiments were conducted in 4 mm thick
sheets of aluminum alloy 5SA02 in HI14 condition. The results
show that the bonding widths of cross¥'SSW joints had been in—
creased the adverse effects of interface distortion and the lack of
material of the keyhole had been avoided. crossSSW joints
were found to be superior to traditional Friction stir spot welds
produced under optimum conditions in lap-shear.

Key words:  crossriction stir spot welding; friction stir

welding; aluminum alloy; mechanical properties

The theory and application of the virtual fatigue test of wel—
ded structures based on the master S —N curve method
ZHAO Wenzhong' WEI Hongliang' > FANG Ji' LI Jitao'( 1.
School of Traffic and Transportation Engineering Dalian Jiaotong
University Dalian 116028 China; 2. Technical Center of Qiqi—
har Rail Traffic Equipment Co Qiqihar 161002 China) . pp 75
-78
Abstract:

tigue test technology of welded structure were discussed firstly.

The necessity and feasibility of the virtual fa—

Then a basic theory of a new method called the master S - N
curve method which can be used for assessment of fatigue life of
welded structure and published by the ASME ( 2007) standard
has been discussed as well. Following this discussion a conclu—
sion has been given that is the new method is resulted from the
welded structure fatigue failure mechanism instead of fatigue fail—
ure test data. So this method is more suitable as the core algo—
rithm in welding virtual fatigue test then nominal stress method.
Finally two applications have been given and the results show
that during the design phase the welded structure virtual fatigue
test technology based on the master S — N curve method can ef-
fectively identify stress concentrations happed at each weld in a
complex welding structure. In fact this just is needed in design
process.

Key words:  welded structure; fatigue damage; virtual fa—

tigue test; the master S — N curve; stress concentration

Laser welding technology of multi-chip subsustem shell and
cover YU Shenglin' > XUE Songbai' YAN Wei® JI xu—
an”  ZHU Xiaojun®’ (1. College of Materials Science and Tech—
nology Nanjing University of Aeronautics and Astronautics
Nanjing 210016  China; 2. Nanjing University of Information
Science and Technology Nanjing 210044 China; 3. Nanjing
Research Institute of Electronics Technology Nanjing 210039
China) . pp 79 -82

Abstract:  Adopted the advantages of laser welding and by
use of ANSYS software the structure of the Al1-508Si shell and the
cover (4047 aluminum alloy) of the multi-chip subsystems which
sealed by laser welding was analyzed and the physical verifica—
tion was also carried out. It was proved that structure form is the
key factor which affected the quality of multi-chip subsystems
which sealed by laser welding the stress in laser weld of square
structure is 36% higher than that in special-shaped structure( ac—
cording to ANSYS analysis results) and the air tightness of the
square structure is lower by almost one order of magnitude than
that of special-shaped structure which performed by physical

verification. The reason is that after laser welding the welding

cracks induced by welding stress in the weld of square structure

so as to affect the air tightness of the weld. By adopt of special—-
shaped structure of multi-chip subsystems made from Al-50Si
composite materials and the cover made from 4047 aluminum al-
loy the stress in the welds can be effectively reduced so the
cracks in the weld are actually avoidable during laser welding.

The result was indicated that the helium leak rate of the weld of
special-shaped structure can reach to 8.9 x 10™° Pa*m’/s

which met the hermetic package requirement of multi<hip sub—
systems.

Al-Si alloys; laser welding;

Key words: multi—chip;

leakage rate

Virtual weld experiment system of billet flash butt welding
LU Ning ( School of Mechanical-Electronic and Au—
tomobile Engineering Beijing University of Civil Engineering
and Architecture Beijing 100044 China) . pp 83 —87
Abstract:

system for large section rolling steel billet mechanical kinematic

process

In view of the characteristics of flash welding

models of welding equipments were built by using dynamics sim—
ulation software ADAMS. In which forging hydraulic servo sys—
tem nonlinear model of the flash butt welding process was pro—
posed in AMESim. Moreover the servo control system for virtual
welding system was built by utilizing the Simulink package of
MATLAB software. By analysis of the data transmission charac—
teristics between simulation softwares a shared channel for dy-
namic data carrier was established by MATLAB software. A dig—
ital platform of welding electromechanical system was brought in—
to forward by which virtual experiment on electromechanical
system of billet flash welding process can be carried out.

Key words:  billet; flash butt weld; virtual experiment
Analysis of principle of least action on explosive welding
process SHI Changgen ZHAO Linsheng HOU Hongbao
WANG Yu ( PLA University of Science Technology Nanjing
210007 China) . pp 88 -90

Abstract:  The principle of least action basic law of the
nature and the final rule of the physics was found to be followed
by the explosive welding process by theoretical analysis and in—
terface test. Namely the optimal welding interface can be ob-
tained with the least explosive charge. The bonding energy of the
interface can be looked upon the action on the course. To mini—
mize the bonding energy these rules must be followed such as
the lower limit of explosive charge the upper limit of span and
the explosive of the lower critical explosion velocity. The princi—
ple of least action is achieved on the explosive welding process
and the bonding interface will be best.

Key words: explosive welding; bonding interface; upper

limit; lower limit

Investigation of thermal shock resistance of the nanostruc—
tured zirconia thermal barrier coatings treated by laser glaz—
ing WANG Hongying LI Zhijun TANG Weijie HAO
Yunfei ( Shenzhen Polytechnic Shenzhen 518055 China) . pp
91 -9%4

Abstract:  The nanostructured zirconia coatings were pre—



