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Fig 1 Diagram of synchronous acquisition and analysis
system
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Table 1 Welding parameters at different welding conditions

Im/A Um/V ts/ms td/ms IP/A tphls Ib/A tb/ms f/Hz
1 1:2.2 21.0 1.0 2.2 380 0.7 50 6.2 9%.2
2 10.5 21.3 1.0 2.3 380 0.7 29 4.8 110.2
3 100.8 21.3 1.0 2.4 380 0.7 18 4.0 122.1
4 103.0 2.0 0.9 2.2 35 0.7 50 3.1 140.0
5 103.0 2.2 0.9 2.2 R0 0.7 29 2.4 160.3
6 100.0 21.1 1.0 2.2 R0 0.7 18 2.0 170.3
7 101.0 21.3 0.9 2.2 25 0.6 50 1.8 163.2
8§ .8 2.3 0.9 2.2 270 0.6 29 1.6 187.9
9 %8 2.3 0.9 2.2 270 0.6 18 1.1 209.8
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Fig 2 Arc shapes under different base curent and peak
curent
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Fig. 3 Arc shapes in pulsedoff period under different based

cumrent condition
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Fig 4 Sketch diagram of arc shape measurement
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Fig. 5 Curves of arc length with changing of /,
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Numerical simulation of slit type cracking test for 9% Ni steel
BAI Shiwu"?, LI Wushen', YAN Chunyan"®, YIN Zhanghua’,
HUANG Fuxiang” (1. School of Materials Science and Engineering
Tianjin University, Tianjin 300072, China; 2. Petwleunr Gas Pipe-
line Research Institute of China, Langfang 065000, China; 3. Col
lege of Mechanical and Electrical Engineering, Hohai University,
Changzhou 213022, China). p 93— 96
Abstract:  With SYSWELD software,
stress field of 9% Ni steel Y-slit weldnents with different preheat

the tempemature and

temperatures were simulated by applying double-ellipmid heat
source. Distribution laws of welding temperature and stress field were
studied. Effects of preheat temperature on welding heat cycles and
tesidual stress were analyzed. Results show that with increasing pre-
heat temperature, cooling rate decreases facilitates escaping of
hydrogen and self-tempering of martensite, the average stress level
and cold-cracking susceptibility of the weldments increase, so high
preheat temperature shall be avoided for 9%Ni steel welding.

Key words:

temperature; temperature field; stress field

9% Ni steel slit type cracking test; preheat

Analysis on heat-affected zone toughness of railroad freight
TCS345 stainless steel weld joints WANG Baosenn MA Zhao-
hui, ZHU Shuangchun XU Ke (Research Institute, Baosteel Iron &
Steel Co. Itd Shanghai 201900, China). p 97— 100

Abstract;

12% chromium steel is obtained by using Thermal-cal software. Pro-

The transformation temperature phase diagram of

cess of welding 12%4 chromium stainless steel is analysed with the
phase transformation temperature scope. The heat affected zone
(HAZ) of the weld joints is observed with optic microscope and
scanning electronic microscope, which the microstructure consists of
fewite, martensite, coarse grain heataffected zone (CGHAZ), fine
grain heat-affected zone (FGHAZ) and Ti(CN). The key elements
that affect toughness of CGHAZ are ferritic grain size and martensitic
content. 'The base material has the best impact toughness when grain
size of Ti(C/N) reaches 2—5 m. The lowest ductility brittle trans-
tion temperature in CGHAZ is — 22 “C when content of cabon plus
nitrogen in base material is about 0. 024 and martensitic content in
CGHAZ is 40% under some certain welding procedure.

Key words:

chromium fermritic stainless steel; coarse grain

heat affected zone; impact toughness

Microstructural formation of austenitic stainless steel joint by
XU Feng"% XU Jinfeng’, ZHAI
Qiuya®(1. School of Materials Science and Engineering, Shaanxi
Univessity of Technology, Hanzhong 723003, China; 2. X7 an Uni-
vesity of Technology, X7 an 710048 China). p 101— 104
Abstract;

0.2 mm thickness was welded in capacitor discharge spot welding.

capacitor discharge welding

The OCr18Ni9 austenitic stainless steel sheet with

The temperature field and cooling rate of nugget was calculated. The
tesults show that the joint microstucture consists of nugget zone and
semi-melt zone. Due to very shoit time in welding, the cooling rate
of the joint reaches to 5. 1< 10° K/s, the growth of austenite micro-
stiucture is impeded  and the microstructure of the nugget is refined

which has rapidly solidified characteristics. As the austenite micro-
stiucture of the nugget stays in temperature province of activation
with very short time, the chrome of austenite grain boundary precipi-
tations is checked. To obtain the high quality spotweld joint the
welding parameters are detemined as; welding voltage 80 V, capac-
itor 6 600 *F and electrode pressure 18 N.

Key words:
welding; spot-weld joint

austenitic stainless steel; capacitor discharge

Analysis for the influences of aluminum alloy P-MIG welding
LU Zhigiang"?, HUA Xueming"?,
I Fang"?, WU Yixiong"? (1. Material and Science Engineering
Department Shanghai Jiaotong University, Shanghai 200240, Chi-
na; 2. The Key lLaboratory of Laser Processing and M aterial Modifi-
cation of Shanghai, Shanghai 200240, China). p 105— 108
Abstract
ing voltage, by regulating the different based current and peak cur-
rent the Al-Mg alloy was welded with AFMg filler wire. The photos

parameters on welding arc

Under the same average welding current and weld-

of welding arc were obtained by using high-speed video photography.
Peak current has great influence on the shape and chamactenstics of
the arc. With increasing the peak curent value, rotated arc appears
and pulsed wtated metal transfer behavior occurs. Based current has
little influence on the arc shape. Base current is the important pa-
rameter for keeping arc burning. At pulse off time, it must be given
base current value which is large enough to keep the arc burning sta-
bly. In this study, the arc shape is defined by arc length arc width
and arc portrait cross section area, which will be influenced by the
weld current. Peak current is important parameter of arc temperature
and pulse energy. The study shows that when the arc is burning at
pulse on time; the arc length, arc width and arc portmit crosssec-
ton area increase with raising peak current.

Key words:

aluminum alloy; arc shape; pulsed-insert gas

welding current

Welding technology and microstructure of MIG welded magne-
WANG Peng, SONG Gang LIU Liming (School of
Materials Science and Engineering, Dalian Univesity of Technology,
Dalian 116024, China). p 109— 112

Abstract  The pulsed MIG welding was used to weld AZ31B
Mg alloy, and the weldability of the alloy was studied. The micro-

structure, mechanical poperty and hardness of the welded joint were

sium alloy

investigated via the metal phase microscopy, scanning electron mi-
croscope; tensile testing machine and hardness instrument. The re-
sults show that one-side welding with back can be obtained through
this technique at optimized parameters when there was no groove and
no shaped ban which continuous butt joints have no surface defects.
The heat-affected zone of the joints is narow and the grains of the
zone are slightly larger than that of the base metal. The grains of fu-
sion zone are tiny, the micwstructure is homogeneous and the hard-
ness of welded joint is higher than that of the base metal. The tensile
strength is up to 95% of the base metal.

Key words:  pulsed MIG welding; magnesium alloy; welding

process; microstucture



