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Fig-4 Influence of vdtage on size of cross section of uitra— narrow gap welds
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factured by electron beam welding is simulated by finite element
method, according to the relation between the power and weld
depth, the heat input is decreased by change of the power with weld
depth to control the welding distortion of blisk- The result of calcula~
tions shows that the blisk distortion of the aero~engine can be con-
trolled by decreasing the heat input on the conditions of meeting the
demand of weld penetration and guaranteeing the quality of the weld-
ing, a theoretical method and numerical data is provided for control~
ling the welding distortion of the aero-engine-

Key words: heat input; numerical simulation: distortion
Heat input mechanics for spot welding electrode based on FEM

LUO Aihui' s ZHANG Yansong - CHEN Guanlong , ZHU
Wer}feng2 (1. Mechanical and Power Engineering College, Shanghai
Jiaotong University , Shanghai 200240, China; 2. Mechanical Engi-
neering College: Tongji University. Shanghai 200092, China). p4l
—44

Abstract ;

during the spot welding process, the heat input mechanics of elec-

In order to study the heat dissipation of electrode

trode for spot welding was analyzed in detail firstly- Then, the heat
input model for electrode was built based on the finite element meth-
od (FEM) and the information of heat input during the welding pro~
cess was analyzed- Finally, experiment was carried out to validate
the conclusion- It ’s found that the dissipating heat of electrode was
made of resistance heat and conduction heat- The resistance heat had
the same law with the welding current and the conduction heat was
the major part of the dissipating heat - This research is helpful to the
further study on heat dissipation of electrode and quality control of
spot welding-
Key words: resistance spot welding; heat input; finite ele-

ment method

Fatigue life analysis of lap-shear spot weld of dual phase steels
XU Jun, ZHANG Yansong, ZHU Ping, CHEN Guanlong (Body
Manufacturing and Technology Center, Shanghai Jiaotong University »
Shanghai 200240, China)-p45—48
Abstract .
vestigated - And then fatigue strength of dual phase steel lap=shear

Dual phase steel spot weld characteristic was in-

spot weld was tested, the data for spot weld fatigue curve were ob-
tained- The fatigue crack propagation path and failure modes of
specimens were also studied- On the basis of crack propagation path
local equivalent stress intensity factor k., was applied to analyze the
fatigue life of dual phase steel spot weld- The test result indicated
that k., was an effective parameter to predict spot weld fatigue
strength prediction. which can correlate fatique life of spot weld
specimens with different thickness and weld nugget size-

Key words: dual phase steels; spot welding: fatigue

strength ; local equivalent stress intensity factor

Analysis on arc spectral radiation of TIG welding process of
steel and aluminum with different parameters LI Zhiyongl,
WANG Bao'» LI Huan’» YANG Lijun2 (1. Welding Research Cen~
ter> North University of China, Taiyuan 030051, China; 2. School

of Materials Seience and: Engineering. Tianjin University, Tianjin

300072, China)-p49—52,56
Abstract;
welding current, arc length and gas flow rate, the spectral distribut~

Through adjusting welding parameters such as

ions of TIG welding arc were collected - In order to explore the varia-
tion of arc radiation in different spectral zone> TIG welding processes
of steel and aluminum were studied for spectral distribution analysis
respeetively - For TIG welding of steel. the light radiation increases
with the arc length in different spectral zone> among which the radi~
ation intensity in spectral zones with less line spectrum increase lin~
early with the arc length- However, the change law is different for
long arc and short arc- The light radiation increases with the growth
of welding current- The light radiation is nearly the same when the
gas flow rate was in a rather large value- When the gas flow rate was
low which can not provide enough protection for the welding arc, the
light radiation is affected obviously- For TIG welding of aluminum,
the light radiation does not change a lot with the arc length variation-
The radiation increases with the growth of welding current- The gas
flow rate has great effect on the light radiation of arc when it is low,
while has less effect on the light radiation of arc when it is high-
Key word ;

intensity of radiation

arc spectrum ; welding parameter; TIG welding;

Thermal cycling of rectangular chip resistor joints soldered with
leadfree solder by diode laser HAN Zongjiel, XUE Songb-
ai'» WANG Jianxin'» YU Shenglin"*, FEI Xiaojian"’, ZHANG Li-
ang1 (1. College of Materials Science and Technology. Nanjing Uni~
versity of Aeronautics and Astronautics> Nanjing 210016, China; 2.
The 14th Research Institute. China Electronics Technology Group
Corporation, Nanjing 210013, China: 3. Guangzhou CSSC-Ocean-
Gws Marine Engineering Co-, Ltd-. Guangzhou 510727, China)-
po3—56
Abstract .

components were carried out with Sn—Ag ™~ Cu leadfree solder by

Soldering experiments of rectangular chip resistor

diode laser soldering system and IR reflow soldering method, respec-
tively, and the thermal cycling test of chip resistor component joints
was also carried out- It is found that mechanical properties of chip
resistor joints soldered by laser soldering system are better than the
ones of chip resistor joints soldered by IR reflow soldering method
shear forces of chip resistor joints decrease gradually with the in-
creasing of thermal cycling times, while at the same time, shear
forces of laser soldered joints are larger than that of IR soldered
joints- Shear fracture mode of chip resistor joints change from tough-
ness fracture to brittle fracture as thermal cycling times increase -
Key words .

free joints; diode laser soldering; thermal cycling

rectangular chip resistor; Sn— Ag— Cu lead-

Heating characteristic of constricting arc with flux strips in ul-
traarrow gap welding ZHENG Shaoxian, ZHU Liang,
ZHANG Xulei. CHEN Jianhong (State Key Laboratory of Gansu Ad-
vanced NonTferrous Metal Materials, Lanzhou University of Technol~
ogy > Lanzhou 730050, China) - p57—60, 64

Abstract;  Constricting arc with flux strips is employed in ul-

tranarrow gap welding, by measuring the cross sectional sizes of

welds under different; welding parameters » heating characteristic; of
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constricted arc was analyzed based on the variation of the cross sec-
tional sizes of welds- The results indicate the arc with effective con™
striction in the ultra-narrow gap benefits from preventing itself climb-
ing up along sidewalls, and ensure a reliable fusion of sidewalls; arc
morphology is the main factor to decide fusion of sidewalls, the in-
crease of welding current or feeding rate of flux strip can make the
heating position of arc move down: the heating height of sidewalls
decrease, energy density of arc enhance, which more benefits from
achiving good fusion of sidewall roots; the increase of voltage can
make the range of cathode spot moving expand, which can enhance
the heating effect of arc column and cathode spot on sidewall roots;
the reasonable matching of voltage, current and feeding rate of flux
strip is good to obtain proper arc morphology s and makes arc have a
effective heating in three directions of ultra-narrow gap-

Key words :
gap welding; heating characteristic

constricting arc with flux strips; ultra narrow

An image processing method for vision tracking of sliding door
LIU Jifeng' . XIAO Zengwen'» ZOU Jingchao’ s YANG
XjaolanS(L College of Mechanical Engineering, Nanjing Institute of

seam

Technology: Nanjing 210013, China: 2. College of Engineering:
Huanghe S & University» Zhengzhou 450015, Chinas 3. College

of Material Engineering: Nanjing Institute of Technology . Nanjing
210013, China) -p61—064

Abstract ;
cles and bullet train, the automatic welding technology should be im-

With the rapid development of city railroad vehi~

proved instantly. Welds are numerous and short in sliding door and
welding should be high quality and exact: so a vision tracking system
of discontinuous robot arc welding with normal lamp-house was pro-
duced- A series of processes of vision tracking image with normal
lamp-house were established: which is the image processing technol-
ogies that gray-scale transform: median filter. image segmentation,
etc- Traditional image segmentation includes gray-scale transform
and line thinning, etc- They seam position can be found by its
sides- However, the result by this method is easily disturbed by
noises such as dark or bright cutter traces, and so on- A movable
window technology was produced. This technology takes the posi~
tion, which the average gray scale of all the pixels in a window is the
minimum one; as the current position- And the window has the same
size and shape as the seam and can be moved through the acquired
image - The technology takes the whole pixels of the seam as the cal-
culating data- As a result, it is powerful anti-jamming and can effec-
tively filter the noises of the dark and bright cutter traces- The error
of the seam position can be directly calculated after the current and
standard positions are compared- The actualizing steps of movable
window technology are also presented- The tests at arc welding robot
workstation for the sliding door show that the seam image processing
system has powerful adaptability and anti-jamming ability. And its
fast work speed can meet the request of real time tracking-

Key words:  sliding door; arc welding robot ; seam tracking
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Structure and abradability of Cu— Al Os; gradient coatings fab-

ricated by, plasma, spraying LEL Ali. LI Gaohong, FENG

Lajun, DONG Nan (School of Materials Science and Engineering>

Xi "an University of Technology, Xi "an 710048, China) - p65—68
Abstract.

strength and high porosity affected the coatings " abradability of pure

In reflection to the fact that the low adhesion

ceramic coatings, Cu— Al2Os gradient coatings were fabricated by
plasma spraying- The methods of SEM, metallurgical microscope and
so on were used to analyse microstructure and component of the coat~
ings and self-made mounting grinding abrasion probe aircraft was
used to measure the wearing grinding abrasion of Cu™—Al:0s gradient
coatings- The results showed that the Cu™ Alz03 gradient coatings
fabricated by plasma spraying have not apparent structure-accident
and macrography interlamination interface, and the structure of coat-
ings express the features of non-homogeneous in macrography and
continuous in microscopic- The abradability of coatings is highest
when the content of AlzOs in gradient coatings reaches 80%6, which
is triple of base body - As the content of Al:Os continues enlarging to
pure ceramic coatings, its abradability falls down-

Key words:  plasma spraying; Al:Os ceramics; gradient

coatings ; grinding abrasion

Numerical simulation of influence of process on stress field of
LI Junmin, CHEN Furong
(College of Materials Science and Engineering, Inner Mongolia Uni-
versity of Technology > Hohhot, 010051, China).p69—72
Abstract .
beam brazing (EBB) is difficult, so a two~dimonsional FEM model
was established to simulate the residual stress field by ANSYS soft-

wane - And the influences of two kinds of process on residual stress of

electron beam brazing radiator

The measurement of residual stress of electron

1Cr18Ni9Ti stainless steel radiator joint of EBB were analyzed to op-
timize the process and parameters- The results show that, for radial
residual stress, the obvious stress concentration region was found in
faying face by direct-heating process; while there was no stress con-
centration in faying face by stage~by-stage heating process; For cir-
cumferential residual stress> conpared the stage~by-stage heating pro-
cess with direct-heating process, the peak value of tensile stress re-
duces by 11.2%. Compared circumferential residual stress with ra-
dial residual stress by two kinds of brazing process: the peak value of
circumferential tensile stress is higher than that of radial tensile
stress- So the dangerous position of faying face is along circle direc-
tion, namely, the heating direction of scanning electron beam -

Key words .
cal simulation

electron beam brazing; residual stress; numeri-

Thermal mechanical coupling analysis on initial period of FHPP
in friction stitch welding ZHANG Baosheng: JIAO Xiangdong
CHEN Jiaqing: ZHOU Canfeng (Research Center of Offshore Engi-
neering Joining Technology s Beijing Institute of Petrochemical Tech~
nology > Beijing 102617, China)-p73—76,80

Abstract :
welding is friction hydro pillar processing, which is the key process
that effects the quality of Friction Stitch Welding- A three-dimen-

The fundamental forming process of friction stitch

sional thermal mechanical coupling model of FHPP process was es~
tablished by using finite element code MSC- Marc: The calculated



