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Table 1 GPCA-TIG welding specifications
I/A v/(mmemin~')  d/mm L; /mm 0/(°) L, /mm Q,/( Lemin~") Q,/( Lemin~") h
180 60 2.4 3 45 4 10 5 0 +2
2
2.1
2 TIG
GPCA-TIG 8 mm 2 o
Table 2 Test results of weld oxygen element content
0 +2 h 0 w( %)
1 TIG - 0.001 7
2 GPCA-TIG 0 0.009 2
3 GPCA-TIG +2 0.0100
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Fig. 3 Weld microstructures of TIG welding and GPCA-TIG welding
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Table 3 Main element contents of ferrite

Fe Cr Ni

68.6 20.7 6.0

68.9 18.1 7.3
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Table 4 Results of weld tensile test

h

R, /MPa R, /MPa
1 - 475 715
2 TIG - 464 742
3 GPCA-TIG + O, 0 447.5 754
4 GPCA-TIG + O, +2 456 764.5
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Table 5 Test results of weld impact

TIG
T/C Ay 1) GPCA-TIG
1 TIG - -40 36.67 . 0 +2
2 GPCA-TIG + O, 0 -40 36.33
3 GPCA-TIG + O, +2 -40 31.33

(4) GPCA-TIG
TIG +2
TIG
85% 0 GPCA-TIG

GPCA-TIG TIG
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MAIN TOPICS ABSTRACTS & KEY WORDS

Corrosion failure analysis for heat exchanger JING
Hongyang' > SHANG Jin' > XU Lianyong' > HAN Yongdian' *
(1. School of Materials Science and Engineering Tianjin Uni—
versity Tianjin 300350 China; 2. Tianjin Key Laboratory of
Advanced Joining Technology Tianjin 300350 China) . pp 14

Abstract:

heat exchanger

During the process of periodic inspection of the
it can be found obvious gap in the surface

which leading to failure of the heat exchanger. In order to inves—
tigate the reasons of the failure and keep such incidents from
SEM and electro—

chemical corrosion perforation are used for E715 heat exchanger

happening again  Metallographic analysis
tube sheet weld failure analysis in order to be familiar with its
mechanism. It turns out that the heat exchanger corrosion perfo—
ration was caused by the electrochemical corrosion. The elec—
trode potential of base metal is higher than that of welding in the
service medium which caused the corrosion of welding and final
perforation. Meanwhile the tube medium is a hydrocarbon with
a higher carbon content in which the tube surface performed car—
burization.

Key words:  corrosion perforation; electrochemical corro—

sion; carburization

Effects of oxygen outer gas on weld properties of gas pool
coupled activating TIG welding HUANG Yong' GUO
Wei' WANG Yanlei® (1. State Key Laboratory of Advanced
Processing and Recycling of Non-ferrous Metals Lanzhou Uni-
versity of Technology Lanzhou 730050 China; 2. Hymetal
Building Components ( Shanghai) Co. Lid. Shanghai 201601
China) . pp 58

Abstract:  Based on SUS304 stainless steel
plate experiments for both ordinary TIG welding and GPCA-TIG
welding using O, as the outer gas were made to evaluate the oxy—

bead-on—

gen content in the weld microstructure the tensile properties
and low temperature impact-toughness of the weld. The results
show that the weld micro-structure of GPCA-TIG welding mainly
composites of austenite and ferrite. The morphology of ferrite is
lacy and vermicular. Oxygen introduced as the outer gas makes
the weld oxygen content increase. When the coupling degree is
+2 the weld oxygen content is higher than that of coupling de—
gree 0. The tensile strengths of the weld are all slight lower than
those of the parent metal. The low temperature impact-toughness
of the weld with coupling degree 0 is almost the same with that of
TIG welding while the low temperature impact-toughness value
for coupling degree + 2 is decreased and only reaches 85% of
traditional TIG welding.

Key words:  GPCA-TIG welding; oxygen element con—
tent; coupling degree; tensile property; low temperature impact—

toughness

Forward synthesis ultrasonic images for testing a planar de-
fect CHI Dazhao MA Shilin YU Lianyang GANG Tie
( State Key Laboratory of Advanced Welding and Joining Harbin
Institute of Technology Harbin 150001 China) . pp 942
Abstract:  In order to solve inverse problem of non-de—

structive weld defect testing ultrasonic signal for a planar defect

is simulated and the images are forward synthesized. Based on
Multi-Gaussian Beams theory ultrasound propagation behaviors
are described. It includes in the probe wedge wedge-testing
piece interface and the testing piece. Based on these an inspec—
tive model is established by employing Kirchhoff approximation
theory. A bottom surface broken slot used is fabricated and the
artificial planar defect is tested using ultrasonic method. Using
the model ultrasonic A-scan lines are simulated and D— B-scan
foreground images are synthesized. The experimental results
show that the simulated dada are in better accordance with the
measured ones. Forward synthesis can do help to optimize the
testing parameter and solve inverse problem of non-destructive
characterization.

Key words:  ultrasonic testing; simulation; forward syn—

thesis; planar defect

Effects of Si on microstructures and properties of in situ
WOC reinforced coating XIAO Yifeng' > LI Xuefeng'*
DU Hang' > XU Yanfei' > HE Yuehui’( 1. School of Mechani-
cal Engineering Xiangtan University Xiangtan 411105 China;
2. Key Laboratory of Welding Robot and Application Technology
of Hunan Province Xiangtan University Xiangtan 411105 Chi-
na; 3. State Key Laboratory of Powder Metallurgy Central South
University Changsha 410083 China) . pp 1347

Abstract:  Effects of Si on microstructures and properties
of WC particles reinforced coating with Si content from 0 to 12.5
wt-% prepared by argon arc cladding were analyzed by optical
X—ay dif-
hardness tester and wear tester. The results

microscopy scanning electron microscopy ( SEM)
fractometer ( XRD)
show that when Si content is in range of 0 to 5 wt-%
promote the nucleation and growth of the WC and inhibit the
growth of Fe; W;C. When Si is added to 5 wt-%
sistance of the coating was 58 times than that of (235 steel

it can
the wear re—

which was corresponding to WC particles distributing uniformly in
the coating. However
wt-%
steel due to the WC grain size decreasing and obvious aggrega—

as the Si content increased up to 7.5
the wear resistance was only 13. 9 times than that of Q235

tion.
Key words:
content; WC particle

in-situ synthesizing, wear resistance; silicon

Comparison analysis of arc light and laser vision sensing
weld pool oscillation characteristic signals GU Yufen
DU Leiming LI Chunkai SHI Yu ( State Key Laboratory of Ad—
vanced Processing and Recycling of Nonferrous Metals Lanzhou
University of Technology Lanzhou 730050 China) . pp 1822
Abstract:  To study the effects of arc light and laser vision
sensing weld pool oscillation signals under different welding con—
dition for pulsed GTAW the system that can obtain arc light in—
tensity with the data acquisition card and collect the projected
images with the CCD camera was built for detecting weld pool os—
cillation frequency in pulsed GTAW and the comparative analy—
sis about the sensing effects of two methods was carried out.
From the experimental results the quality of signals obtained by

two different detection methods for a stationary weld pool shows



