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Table 1 Welding parameters of SAW

E/(kJ*em™) I/A Uiv v/( cmemin™")
15 450 29 52.2
50 750 36 32.4
(1c- (a) 15 kl/em (b) 50 kl/cm
CGHAZ) 780 C 5
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Table 2 Width of regions across HAZ
E/(kJeem™) CGHAZ FGHAZ ICHAZ
15 1.5 0.8 0.6
50 2.6 1.0 1.1
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Table 3 Impact property of simulated CGHAZs
E/(kJ*em™) Agv -0 c/]
15 221
25 168
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Abstract:

model of multipoints projection welding is built up and the re—

Firstly the thermo-electric coupling ANSYS
sults reveal that the current has an apparent diversion phenome—
non at different projection points. Due to the combined effects of
temperature and pressure the values of current density in the
middle of contact points between the upper and lower workpieces
are maximal and decrease distinctly on both sides. Then the ther—
mal and electrical behavior of the metal corrugated plate packing
with 0. 17 mm thickness 304 stainless steel is quantitatively ana—
lyzed in the process of projection welding. Meanwhile the tem—
perature field in the nugget formation process has been obtained.
The sizes of nugget obtained by numerical simulation are in good
agreement with the measured results. Therefore this method
provides a theoretical basis for the design and optimization of the
parameters in multi-point projection welding process.

Key words: multi-points projection welding; nugget; nu—

merical simulation; metal corrugated plate packing

Full factorial design on triple-electrode high speed CO, fillet
MA Xiaoli LIN Hang HUA
Xueming WU Yixiong ( School of Material Science and Engi—
neering Shanghai JiaoTong University Shanghai 200240 Chi-
na) . pp 95-98

Abstract:
ometry during triple-electrode high speed CO, welding. All the

welding on double sides

Multi-parameters have impact on the weld ge—

parameters cannot be considered at one time. Therefore the
main parameters should be studied during the welding process.
In this paper two kinds of factors such as welding power and
welding speed of three levels were studied to predict the weld ge—
ometry parameters by statistical method. The results show that
the horizontal leg length vertical leg length and the convexity
degree are affected by the main effect. The predicted value of
vertical leg length is 4 mm the horizontal leg length is 2.5 mm
and the convexity degree is 2.5 mm.

Key words: triple-electrode CO, welding on double

sides; welding power; welding speed; weld geometry parameters

Welding process stability evaluation of underwater wet man—
ual metal arc welding HU Jiakun' WU Chuansong' JIA
Chuanbao®( 1. Key Lab for SolidLiquid Structure Evolution and
Materials Processing of the Education Ministry of China Shan-
dong University Jinan 250061
Key Laboratory of Special Welding Technology Shandong Acad—

China; 2. Shandong Provincial

emy of Sciences Institute of Oceanographic Instrumentation
Qingdao 266001 China) . pp 99-102

Abstract:  Welding electrical parameters ( arc voltage and
welding current) include abundant information of welding proce—
dure. This paper collects instantaneous value of arc voltage for
underwater wet manual arc welding at different welding condi-
tions taking different depth and welding electrode for instance.
And then the instantaneous value of voltage was processed sta—
tistically. The process stability of underwater wet manual arc
welding was analyzed visually and evaluated quantitatively based
on standard deviation ( ;) the combination of frequency distri—
bution of the D-value ( H)

mean value of arc voltage with stability exponential ( W) . The

between instantaneous value and

result shows that the stability of different welding process could
be well identified which is very theoretically meaningful as giv—
ing a new method for stability control for underwater welding
process.

Key words: underwater wet manual metal arc welding;

statistical processing; welding process stability

Effect of P element on microstructure and properties of Al-
Si-Zn filler metal ZHANG Shuai' XUE Songbai' YANG
LOU Jiang® WANG Shuiqing’( 1. College of Materials
Science and Technology Nanjing University of Aeronautics and
Astronautics Nanjing 210016 China; 2. Zhejiang Xinrui Weld—
Ltd  Shengzhou 312452 China) . pp 103 -

Jinlong'

ing Material Co.
107
Abstract:

structure of Al-Si-Zn filler metal and the mechanical properties of

The effect of P on the spreadability micro—

brazed joints were studied. Results show that the spreadability of
the Al-SiZn filler metal was improved by the addition of P and
furthermore  both the plate shape primary silicon and needle
shape eutectic silicon of the filler metal were refined effectively.
Tensile tests indicate that the fracture position of lap joints lo—
cates at the base metal and butt joints locates at brazing seam re—
spectively and the tensile strength of the butt joint brazed with
Al-Si-Zn filler metal increased firstly and then decreased with
the increasing of P addition. When the content of P was about

0. 06%

al were the best.

the comprehensive properties of the Al-SiZn filler met—
Key words: P element; Al-Si-Zn filler metal; spread—

ability; microstructure; mechanical properties

Effect of heat input on microstructure and property of heat
affected zone of crack-free steel Q500CF weld joint GUO
Huiying ZHANG Yu HE Yuchun XU Hongmei ( Institute of

Research of Iron and Steel Shasteel Zhangjiagang 215625
China) . pp 108-112
Abstract:  The effect of heat input on microstructure and

impact property of heat affected zone ( HAZ) of crack-free steel
plate Q5S00CF was examined by using submerged arc welding
( SAW) test and Gleeble simulation. Tt is found that SAW joint
show excellent impact property in HAZ ( Ay, o« =146 ]) with
heat input between 15 and 50 kJ/ecm. Among HAZ fusion
boundary ( FL) have the lowest impact value which decreases
with heat input increases. Coarse grained HAZ microstructure of
SAW joint changed from a mixture of lath bainite ( LB) and
granular bainite ( GB) at heat input of 15 kJ/cm to a single GB
structure at heat input of 50 kJ/cm. A large amount of 1 ~7 pm
M-A constituents are formed at prior austenite grain boundary at
inter-eritical coarse grained HAZ resulting in impact toughness
deterioration of this region. Gleeble simulation results show that
higher heat input of 50 ~ 70 kJ/cm causes coarsening of GB
which decreases impact toughness of coarse grained HAZ. In
conclusion heat input should be restricted to 15 ~50 kJ/em for
sake of impact property of HAZ.

Key words:  crackree steel plate; submerged arc weld—
ing; coarse grained heat affected zone; Gleeble simulation; im-

pact property



