34 8 Vol. 34 No. 8
2013 8 TRANSACTIONS OF THE CHINA WELDING INSTITUTION August 2013

SA508-3

12 2
(1. 400050; 2. 014010)
: SA508-3
ANSYS
4 mm
. SA508-3 ; ; ;
1 TG113 DA : 0253 -360X(2013) 08 —0085 —04
0
1
1
) ( 1.1
) . SA508-3
1
1 SA508-3 ( %)
Table 1 Chemical compositions of SA508-3 steel
C Si Mn Ni Mo Cr Fe
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ty of Kentucky Lexington 40506
Abstract:

le electrode gas metal arc welding method was introduced. How—

USA) . pp 71 =75

A novel and highly effective consumable doub—

ever the coupled arc and welding process were very unstable in
practice and led to serious defects in the weld bead. A new
double closed-loop control plan was proposed and simulated after
analysis of the relationship between welding parameters to control
the bypass arc through the bypass feed speed and control the
motherboard current through the bypass current. Then the experi—
ments with this plan were carried out using rapid prototyping and
Matlab/Simulink. The results show that the stable welding
process and motherboard current could be achieved and the
welds with less defects and good appearance were also obtained.

Key words: consumable double electrode gas metal arc

welding; control; simulation; welding experiment

A novel method for measuring the weld property of tailor
welded blanks based on DIC CHEN Shuisheng' LIN
Jianping® ( 1. School of Mechanical and Power Engineering
Henan Polytechnic University Jiaozuo 454000 China; 2. Col-
lege of Mechanical Engineering Tongji University Shanghai
201804 China) . pp 76 - 80

Abstract: A novel method weld division method was
proposed to measure the mechanical properties of the weld zone
in tailor welded blanks ( TWBs) . The weld zone was divided into
the weld and heat affected zone according to the different minor
strains in the direction perpendicular to the weld. The digital im—
age correlation technology was employed to capture the strain
filed in the TWBs surface when the weld failure occurred. A the—
oretical model was established to calculate the strength coefficient
K and strain-hardening exponent n based on the previously a—
chieved minor strain. To verify the proposed method the curves
of load vs. displacement were produced using finite element
method by implementing the parameters from the division meth—
od during uniaxial test of longitudinal weld in laser TWBs.
Compared with the results from the rule of mixtures those from
the division method were closer to the experimental results
which indicates that the division method was more accurate.
tailor welded blanks ( TWBs) ; digital image

correlation; weld; division method

Key words:

Effect of surface nanocrystallization on stress corrosion
cracking behaviors of X80 pipeline steel WANG Bingy—
ing MIAO Yan ZHOU Shengnan HOU ZhenBo ( College of
Mechanical and Electrical Engineering China University of Pe—
troleum  Qingdao 266580 China) . pp 81 -84

Abstract: Surface nanocrystallization of X80 pipeline
steel was realized by ultrasonic surface rolling processing ( US—
RP) and the microstructure of the steel surface was analyzed
with optical microscope and transmission electron microscopy.
The effects of USRP on the stress corrosion behavior of X80 pipe—
line steel in NS4 solution was investigated through the slow strain
rate tensile tests ( SSRT) and scanning electron microscopy. The
results show that the USRP refined the grains in the X80 pipeline
steel surface to nanometer level. With the negative shift of ap—

plied potential the fracture time section shrinkage and strain of

the X80 pipeline steel significantly decreased which suggested
that the susceptibility to stress corrosion cracking ( SCC) in-
creased and the fractured surface revealed transgranular with the
feature of quasi-cleavage. Surface nanocrystallization could ex—
tend the fracture time and enhance the stress corrosion resistance
of X80 pipeline steel.

X80 pipeline

Key words: surface nanocrystallization;

steel; stress corrosion; slow strain rate tensile tests ( SSRT)

Analysis of residual stresses on large-scale wall pipe circular
CHI Luxin'?
MA Yonglin®( 1. College of Materials Science and Engineering

weld of SA508-3 steel for nuclear power

Chongqing University of Technology Chongqing 400050 China,
2. College of Material and Metallurgy Inner Mongolia University
of Science and Technology Baotou 014010 China) . pp 85 — 88

Abstract:  The ANSYS software and substructure method
were used to optimize welding procedure to accurately predict the
distribution of welding temperature and residual stress in large—
scale pipe of SA508-3 steel for nuclear power. Comparing the
simulated and experimental results it was found that the compu—
tation method could successfully simulate the real welding
process and the calculated values agreed well with the measured
ones. The thermal cycle curves of all nodes on the weld were
similar the simulated width of heat affected zone was about 4
mm. The residual stress values of arbitrary nodes in the weld
centerline on outer surface of pipe were close to each other how—
ever axial compressive stress only occurred near the weld cen—
terline on outer surface of pipe tensile stress appeared in other
areas with higher value in the circular direction. The pipe had a
concave residual deformation after welding. The results could
provide theoretical guidance for analyzing the residual stresses in
girth welding of large scale pipe.

Key words: SAS508-3 steel; circular weld; substructure;

residual stress; numerical simulation

Fuzzy comprehensive assessment of prototyping quality for
strip cladding based on MATLAB-FIS GUO Xiao XU
Kai ZOU Liwei ( Harbin Welding Institute China Academy of

Machinery Science & Technology Harbin 150028 China) . pp

89 -91 100
Abstract:  Fuzzy analytical hierarchy process was em-—
ployed to establish fuzzy comprehensive assessment model of pro—

width

edge contact angle and straightness. The weight coefficient of

totyping quality for strip cladding with bead thickness

each evaluation indicator was determined by constructing fuzzy
consistent judgment matrix. Combined with practical welding ex—
periments the membership function was determined. Based on

MATLAB-FIS

lished fuzzy comprehensive assessment model was verified by de—

the calculation was carried out and the estab—
signed experiments.
Key words: strip cladding; prototyping quality; fuzzy as—

sessment; analytical hierarchy process

Non-inear continuum fatigue damage model of TC4 titani—
LIN Youzhi' FU Gaosheng' > LI

Machine and Electronics Engineering

um alloy welded joints
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