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Stress concentration factor equation of heterogeneity joint
based on slope angle and material difference XUE
Gang' > WANG Tao> FANG Hongyuan'( 1. State Key Labora—
tory of Advanced Welding and Joining Harbin Institute of Tech—
nology Harbin 150001
search Institute Luoyang 471023 China) .

Abstract:

China; 2. Luoyang Ship Material Re—
pp 95 -98
In order to improve the fatigue load carrying
capacity and efficiently predict the fatigue failure position of het—
erogeneous joint the influences of groove angle and difference
between welded materials on joint stress concentration factor are
studied based on finite element method. The weld root stress
concentration factor and weld toe stress concentration factor rela—
tion equations of flat heterogeneous butt joint are also developed.
The result shows that weld root stress concentration factor increa—
ses with the increase of groove angle and difference between wel-
ded materials weld toe stress concentration factor decreases with
the increase of groove angle and difference between welded mate—
rials. The results calculated by stress concentration factor rela—
tion equations are in good agreement with the finite element
method results and the relative error is less than 3% .

Key words:  weld root stress concentration factor; weld
toe stress concentration factor; groove angle; difference between

welded materials

Analysis and evaluation of arc stability of self-shielded flux—
cored wire in all-position welding ZHANG Tianli' LI
Zhuoxin®  JING Hongyang' LI Guodong® LI Hong® SONG
Shaopeng” ( 1. School of Materials Science and Engineering

Tianjin University Tianjin 300072 China; 2. College of Mate—

rials Science and Engineering Beijing University of Technology
Beijing 100124  China) . pp 99 - 102
Abstract:  The droplet transfer and arc stability of three

kinds of self-shielded flux-cored wires in all-position welding ap—
plied in X70 pipeline steel were tested by using high-speed video
camera and Hanover Analysator. The results showed that as for

No. 3

wire the medium and No. 2 wire the worst; coefficient of current

all-position welding arc stability No. 1 wire was the best

variability could reflect welding stability more accurately than
standard deviation; average short-circuiting time could not be
taken as the only way to judge welding arc stability which
should be judged by combining with class frequency distributions
diagram of short-eircuiting time. During short circuiting transfer
probability density distributions diagram of arc voltage was in
double-hump shape and probability density distributions of
double-hump shape curve and convergence of the whole curve
could be regarded as important references for evaluating welding
arc stability.

Key words: selfshielded flux cored wire; all-position

welding; droplet transfer; welding arc stability

Microstructure and properties of simulated heat affected

zones of weathering heavy steel plate for bridge CHENG

Binggui LIU Dongsheng ( Institute of Research of Iron and Steel

(TRIS)  Shasteel Zhangjiagang 215625 China). pp 103 -
107 112
Abstract:  Advanced heavy steel plates ( 60 mm thick)

for bridge with room temperature yield-strength greater than 500
MPa and assured low temperature impact toughness ( Charpy V
notch impact energy ( CVN) of 200 J at 40 C) have been pro—
duced via thermomechanical control process ( TMCP) . The de—
pendence of microstructure and the impact toughness at 40 °C of
the coarse—grained heat-affected zone ( CGHAZ) generated by
single-pass simulated welding upon the heat input energy ( E)

and peak temperature T5 of simulated second-pass welding
processes were revealed. Thermal cycles of the CGHAZ and the
sub—regions  ( intercritically reheated coarse-grained  zone

( IRCGHAZ)
( SRCGHAZ) ) of the subject steel plate were simulated emplo—

supercritically reheated coarse-grained zone

ying a Gleeble 3 800 thermomechanical simulator. The micro—
structure of the CGHAZ consists of lathlike bainite ( LB) under
E less than 50 kJ/em. The microstructure changes gradually into
granular bainite ( GB) associated with coarsened martensite /aus—
tenite ( M/A) constituents in the cases of E greater than 100
kJ/em. Ductile impact fracture behavior is observed under the
CGHAZ conditions with E less than 100 kJ/cm while brittle
fracture is rendered with E greater than 100 kJ/cm. The
IRCGHAZ is the so called local brittle zone ( LBZ) under all the
tested conditions. This is attributed to the formation of coarse
M/A constituents. The SRCGHAZs with moderate and small £
which is no greater than 50 kJ/em show ductile fracture. These
are LBZs with increased E which is once again attributed to the
formation of GB. The increase of T5 leads to improved impact
toughness in the SRCGHAZ. This is attributed to increased hard—
enability of austenite resulting in transformed-microstructure con—
sisting of fine LB and GB.

Key words:  weathering plate steel for bridge; simulated

heat affected zones; impact toughness

Effect of welding polar on dry hyperbaric GMAW process
LI Kai GAO Hongming LI Haichao DING Yang ( State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 108 — 112

Abstract:  Dry hyperbaric gas metal arc welding ( GMAW)
experiments with direct current electrode positive ( DCEP) and di—
rect current electrode negative ( DCEN) were carried out. The
process characteristics with different welding polar were studied at
ambient pressure 0.1 -2.0 MPa. By using DCEP welding spat—
ters appears when the pressure reached 0.2 MPa. Spatter genera—
tion level increases and spatter size decreases with increasing
pressure. When ambient pressure is more than 0.4 MPa welding
process of DCEN is stable with nearly no spatter generation. The
characteristics of two spatter types in DCEP were analyzed by high
speed camera. The droplet deviated spatter is generated in the
process of droplet repelled transfer. Another type of droplet re—
bounded spatter is generated by the electromagnetic force. The
reason of few spatters generating with DCEN was discwssed.

Key words:  dry hyperbaric welding; gas metal arc weld—

ing; weld appearance; spatter



