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Table 1 Experimental results of stress at cross of longitudinal and lateral weld( MPa)
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Table 2 Experimental data of welding titanium pressure vessel
py/ MPa de, de, deys de, de, deys
1 11. 30 86 286 180 6 75 65
2 1113 83 665 371 156 165 160
3 8. & 61 310 189
4 19.22 62 23 141 2 160 2330 1745
5 16.18 70 1478 781 1877 1851 1988
3
Table 3 Results of one-way tension experiment of titanium sheet
E/MPa Y Ro.o/MPa RJ/MPa
0(x 100 424 0. 342 313. 14 468.77
2.5 101 404 0. 379 317.75 457. 99
45 105 131 0. 356 327.55 468. 77
61.5 107 877 0. 364 333. 44 463. 18
90'(y) 113 369 0. 387 337.36 471. 52
4
Table 4 Results of biaxial tension experiment of ttanium sheet
E/E REo/ R R%/ R,
E,/MPa / R}/ MPa o RY/MPa
x 152 700 1.52 473.00 1.51 707. 8 1.51
y 184 713 1.6 486.00 1. 44 716. 71 1.52
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Table 5 Experimental data of residual stresses in longitudinal weld(MPa)
R.(p) R,(p) R R/ x R" R/Y R, R,
1 2 ] 227 0. 725 31 0. 91 249 374
2 3 100 174 0. 556 288 0. 854 212 388
3 20 48 206 0. 658 337 0. 98 26 385
4 17 35 225 0.719 s 1. 023 242 380
5 61 215 168 0. 537 245 0. 726 29 460
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Table 6 Experimental data of residual stresses in surrounding weld(MPa)
R.(p) R,(p) R R/ x R’ R/Y R, R,
1 11 14. 4 29. 1 0. A6 330 0. 978 307. 1 34. 4
2 26 323 284. 1 0. 908 310 0. 919 310.3 34.3
4 362 453.5 30.0 0. 6 —85 —0.05 392.0 445.0
5 300 369.0 280 0. 089 —174 —0.022 34.0 361. 6
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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



