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Fig. 1 Mechanical property of DP600 steel
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Fig. 3 Primary faiure modes of DP600 steel welding spots
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Fig. 4 Relationship between original negget length and trans-
formed negget length
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Table 1 Probabilty of interfacial fracture mode for DP600
steel welding spots

/ mm t/ mm PCY%)
5 0.8 0.0
5 1.5 100. 0
6 0.8 0.0
6 1.5 87.5
7 0.8 0.0
7 1.5 37.5
8 0.8 0.0
8 1.5 25.0
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method was proposed, which adding median cuwent betveen the two
peaks of pulse current. And the welding process was tested and ana-
lyzed with independently self developed welding arc dynamic wavelet
analyzer. The result showed that instantaneous short circuit occurrs if
the forward median current was too small. Contrarly, if it is too
large, forward median waveforms will be hardly observed. The result
alo indicated that the median phase effect will not be obvious if the
forward median time is too shoit, but the welding process will not be
stable if it is too long. Controllability of droplet trander can be real
ized by proper median curent and median time. And the optimal
matching parameters for pulse cumrent and pulse time were given un
der this experiment conditions.

Key words;  pulsed metal inert gas welding; forward median

wavefom control; dwplet transfer; wavelet analysis

Analysis of stability in droplet transfer process of GMAW based
BAO Ailian', GENG Zheng’ LIU Wanhui'
(1. School of Matenials Science and Engineering, Heilongjiang Insti-
tute of Science and Technology, Harbin 150027, China; 2. National
Key Laboraory of Advanced Welding Production & Technology,
Harbin Institute of Technology, Harbin 150001, China). p77—80
Abstract:

on self correlation

Self-carrelation analysis is an important analyzing
method in signal analysis and processing. Some welding parameters
attribute values such as current voltage ete, were acquisited in
GMAW (gas metal arc welding) process. The stability of dwoplet
transfer process in GMAW and welding parameter were studied. Us-
ing time domain self comrelation character principle in digital signal
analysis and processing, perodic property of welding current and
voltage were identified. Through the acquired signal time domain pe-
the stability of dwplet trander process in GMAW
can be visually reflected.

riodic propertys
Key words:  gas metal arc welding; droplet rander; self-

correlation analysis; stability

Development of feature database of welded joint for the oil box
based on Msc. Marc GAO Jiashuang', YANG Jianguo', 1IU
Xuesong, FANG Hongyuan', FU Wei’(1. State Key Laboratory of
Advanced Welding Production Technology, Harbin Institute of Tech-
nology, Harbin 150001, China; 2. Shanghai Baosteel Group Corpo-
rationp  Baoshan M achineman Factory, Shanghai 201900 China).
p8l— 84
Abstract:  As the complexity and difficulty to create and mesh
modeling of welded joint in Msc. Maré s preprocessing system, a fea
ture database of welded joint for the kind of oil box was developed
with Python language. Mearwhile a new menu sysem based on welded
joint feature was also established with Maré s menu languages. These
improvements of feature database and menu system make mmerical
smulation of welding process easier and design of welded joint faster.
In addition, this method also provides good guidance of adding user
special program into Marc and applying Chinese patch to Marc.

Key words: Marc; welded joint; menus; feature database

Welding residual stress of titanium vessel calculated by biaxial
strength theory CHEN Jiguang (Department of Civil Constru-
cion and Engineering, Hunan Institute of Science and Technologys
Yuey ang 414000, China). p85— 88

Abstract

and biaxial strengthening effect. Based on the biaxial strength theo-

Titanium sheet has obvious orthogonal anisotropy

ry, the formula for the welding residual stresses existed in the titani-
um pressure vessel were denved and the computation and analysises
were carried out according to the experimental data. The result indi-
cates that the longitudinal and surrounding residual stresses in longi-
tudinal weld of the welding titanium vessel are greater 50 %4 than the
titanium sheet s yield strength. Moreover, the longitudinal and sur-
rounding residual stresses in surrounding weld are extremely non-uni-
form. The numerical results show awide difference, and the simulat-
ed values of some points are even minus values. Compared the tita-
nium pressute vessel’ s experimental welding siresses with the calcu-
lated welding stresses, it is found that the most important surrounding
stresses are basically consistent and the greatest difference is less
than 15%, which indicates that the computational method conforms
with the real situation existed in titanium pressing pressure vessel.
Key words:

biaxial strength theory; titanium pressure ves-

sel; welding residual stress; formula

Fatigue reliability evaluation for welding construction containing
welding defects LIU Xi (Postdoctoral Research Department
Mechanical Engineering Colleges Nanjing University of Technologys
Nanjing 210009, China). p89— 92

Abstract  On the basis of the experiment, a synthesized e-
valuation of welding defects to fatigue strength of welding construction
ismade by fuzzy sets theory. The evaluation takes into account the
interrelations among the category, dimension, location and the inter-
action of defects. Accordingly, a characteristic parameter *(X) is
poposed to evaluate the fatigue strength of welding constuction con-
taining defects. Combining this characteristic parameter # (X) with
the quality zone theory, a /-S-N-P pattern is developed. The prob-
lems concerned by engineers such as how to calculate the reliability
of welding constiuction containing defects can be solved when the
status of defects is known. The characteristic parameter * (X) coin-
cides with the proposed primary fatigue source model.

Key words:
sets theory; fatigue strength

welding defects; reliability evaluation; fuzzy

Critical specimen thickness of hot galvanized dual phase steel
spot welding YANG Homnggang, ZHANG Yansong LAl Xin-
min CHEN Guanlong (School of Mechanical Engineering, Shanghai
Jiao Tong Universty, Shanghai 200240, China). p93— 96
Abstract
tance spot welding structure of hot galvanized steel DP600, the ten-

Aiming at the interfacial fracture failure of ress-

sile failure modes of DP600 spot welding with different thickness (0.
8 mm and 1. 5 mm) and length of the nugget (5— 8 mm) were stud-

ied though statistical analysis method. The relationship between the
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pobability of the interfacial fracture mode for DP600 welding spots
and the thickness and the length of the nugget was al established.
Then the critical specimen thickness was determined and the influ-
ence of the length of the nugget on the ciitical specimen thickness
was investigated. The result shows that the thickness and the length
of the nugget have great effect on the interfacial fracture mode of
DP600 welding spots. And the crtical specimen thickness lineardy
increased with the length of the nugget. The research result provides
a theoretical guidance for the optimization of the structure of high
strength steel resistance spot welding in automobile body.

Key words:
terfacial fracture; critical specimen thickness

resistance spot welding; dual-phase steel in

Automatic thickness measurement device for resistance welding
machine HUANG Chao, SUN Dongming HU Yongpeng ( Cot
lege of Mechanical and Electrical Engineering Kunming University
of Science and Technology, Kunming 650093, China). p97— 100

Abstract:  In order to adapt the development of the resistance
welding technology and improve the automation of the resistance
welding machine, an automatic thickness measurement device with
the photoelectric coder and the PLC high-speed counter was studied
based on the structure and application situation of the resistance
welding machine. The type, construction working principle of the
photoelectiic coder were especially introduced. And actual applica
tion in this thickness measuring device was expounded. This device
can feed the measured data back to the controller of the welding ma-
chine automaticaly, then the best welding parameters correspond
with the thickness of the weldnent were chosed in advance in order
that the welding machine can weld the work piece automatically in
sequence. The experimental results indicate that this thickness mea-
surement device can achieve the precision demand of choosing the
welding parameters and can satisfy the actual production well.

Key words:

resistance welding machine; thickness measure-

ment; photoelectric coder; PLC high-speed counter

Effect of Fe particle parameter on coating build-up in low-
temerature high velocity fuel spraying process YUAN Xiao-
jing, WANG Hangong', HOU Genliang', ZHA Bailin', YANG
Junhua’, WEI Zhitong3( 1. Xi’ an Research Institute of Hi-Tech
Shanxi Xi’ an 710025, China; 2. Staff of military deputy Xiao-
gan, Hubei, Xiaogan 432100, China; 3. 96272 Amy,
741023 Henan, China). pl01— 105

Abstract;

Luoyang

Using LS-DYNA deformation dynamic response of
finite element analysis coupling with structure and heat transfer; the
impact behavior of Fe particle on the substrate (or previously deposit
ed coaling) was simulated in the low-temperature high-velocity air-
fuel spraying process. It shows that the temperature at the contact
interface is increased with the increases of temperature and velocity
of particle because the energy of patticle increases. Synchwonously,
the plastic strain of particle changed so that the flatien particle can

be obtained in this pocess. When the particles impact the substrate,

the substrate properties can determine the paiticle deposition and the
adhesion of the coating to the substrate. During the coating building
up the deformation of deposited patticle can result in the coarseness
of the coatings surface so that the critical velocity of Fe particle can
be decreased. The flying particle can impact on the deposited parti-
cle, which result in the second defommation and temperature varation
of previously deposited coating. Because the temperature at the in-
terface can’ t get to the Fe melting point, the coatings only present
the mechanical adhesion. So, the biittle rupture is present at the
tensile stress.
Key words:  themal spray; Fe coalings; particle parameter;

numerical simulation

Artificial neural network to predict toughness parameter CVN
of welded joint of high strength pipeline steel ~ BAI Shiwu',
TONG Lige; LU Fangming’s WANG Li’ (1. School of Materials
Science and Engineering, Tianjin Univemsity, Tianjin 300072, Chi-
na; 2. School of Mechanical Engineering University of Science and
Technology Beijing, Beijing 100083 China; 3. Pipeline Research
Institute of China National Petroleum Corporation, Langfang 065000,
China). pl06— 108

Abstract:
developed with VC ++4 6. 0 based on multiplayer back propagation

The attificial neural network (ANN) model was

(BP) to analyze and predict the Charpy-V notch (CVN) impact
toughness parameter of the pipeline steel welded joint. Based on the
practical welding parameters of X70 steel the mean energy input
wall thickness preheat temperature, welding pesition and sampling
position were used as the input parameters of ANN, which includes
one hidden layer with 14 nodes and Sigmoid activation function. The
194 sets of data, obtained from the practical welding, were divided
randomly into two parts inwhich 150 were used as training data and
the other as testing data. The influence of structure of ANN on pre-
diction results was analyzed. The number of the sample whose eror
is less than 20% is about 77% in the total testing data.

Key words:

impact toughness parameters; artificial neural network

high strength pipeline steel; Charpy-V notch

Effect of niobium on ductility drop cracking susceptibility of
nickel-base alloys TANG Zhengzhu, CHEN Peiyin WU Wei
(Hatbin Welding Institute, Harbin 150080 China). pl09— 112
Abstract
strain threshold and temperature which cause cracking and quantify
the DDC (ductility dip cracking) susceptibility of HS690 filler metals
which have different content of Nb. The moiphology and distribution

The strain-to-fracture was used to determine the

of precipitation was analyzed by trasmission electron micwscope. The
results show that adding Nb to HS690 filler metal will improve the
quantity and morphology of the second phase (Nb, Ti) C in grin
boundaries the condition of grain boundaries and DDC suscepti bility
of HS690 filler metal.

Key words:  nickelbase alloys; strain to fracture; ductility

dwop cracking; second phase



