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Fig. 1 Microstructure of weld fusion zone
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Fig. 3 Results of tension test
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Fig. 4 Results of impact test
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Table 2 Contents of Crs Ni and F in separated arc AATIG
weld bead
Cr Ni BRR
A H 18. 38 8. 16 9.48
g 18.21 8.17 5.93
cH 17.23 8.15 3.28
p & 17.21 8. 18 M
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Table 3 Contents of Cr- Ni and F in coupling arc AATIG
weld bread
Cr Ni BEmiE
o - 18.50 8.20 6.98
F 4 18.32 8.23 6.25
¢ 4 18.59 8.35 7.48
H & 18.20 2. 18 5.18
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Fig. 6 Oxygen content in weld bead
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Structure and properties of arc assisted activating TIG weld-
ing  FAN Ding'?* LIU Zigang'”+* HUANG Yong'** WANG
Xinxin' (!.
Recycling of Nonterrous Metals Lanzhou University of Technolo—
gy’ Lanzhou 730050 China* 2. Key Laboratory of NonHerrous
Metal Alloys rl:T'hf: Mimistry of Educaliﬂn} * Lanzhou University
of Technology® Lanzhou 730050 China " 3. Tangshan Kai Yuan
Welding Automation Technology Institute’ Tangshan 063020°
Ehina) . ppl =5
Abstract "
welding process with high efficiency’ which includes separated
arc AA-TIG and coupled arc AA-TIG. In this paper” with stain—
less steel as the base metal” the effect of quantity of O, in the as—

State Key Laboratory of Advanced Processing and

Arc assisted Activating TIG welding is a new

sisting arc on the stucture and properties of the weld was investi-
gated. The experimental results show that the weld structure con-
sisted of mainly austenite with a small amount of fernte distribu-
ting in the austenite boundaries’ and the tensile strength of the
weld was consistent. With the increase of the introduced quantity
of 0,' the low+temperature impact toughness of the weld slightly
decreased. The impact toughness of the weld dropped less in
coupled are AA-TIG welding than in separated are AA-TIC weld-
ing. When the introduced quantity of O, was less than 2 L/min’
the impact toughness of weld in coupling arc AA-TIG weld was e-
ven better than that in traditional TIG welding.

Key words®  stainless steel’ arc assisted activating TIG

wﬂlding; introduced quantity of Gz: structure and property

Modeling and analysis of underwater wet weld appearance
based on response surface methodology SHI Yonghuar
LIN Shuigiang® ZHENG Zepei (Sﬂhﬂ(}i of Mechanical and Auto-
motive Engineering’ South China Univemsity of Technology’
Guangzhou 5106407 l:hirm}| . pp6-10

Abstract -
determines the mechanical properties of the resultant welded

Weld geometry during underwater wet welding

joints. Compared to those welded in an atmosphere environment”
the factors that affect the weld geometry of the underwater wet
weld are much more {:c}mpli{::ﬂlﬂd. Underwater wet flux cored are
welding [Fﬂﬂw] was conducted at different depths within a hy—
perbaric chamber. Mathematical models between underwater wet
welding parameters and the weld width and reinforcement were
established by response suface methodology {RSMJ . The elfect
of welding current’ arc voltage’ water depth and their interac—
tions on the appearance of underwater wet weld was analyzed.
The results show that the weld width increased with the increas-
ing of underwater wel welding current and arc voltage’ and the
weld width decreased with the increasing of water depth. But as
the water depth increased further’ the effect of water depth on re—
ducing weld width decreases. With increasing the welding cur-
rent’ the weld reinforcement increased and the effect of welding

current on the reinforcement was stronger than arc voltage.

Key words® underwater welding: response surface meth—
odology (RSM) * weld appearance

A method to detect micro weld gap based on magneto-opti-
GAO Xiangdong'* ZHEN Renhe'” ‘1. School
of Electromechanical Engineering’
Technology® Guangzhou 510006 China’ 2. School of Automa-
tion’ Guangdong Polytechnic Normal University’ Guangzhou
510635 Ehina}. pp 11 -14

Abstract
cro weld gap {ﬂ-ﬂ'. | mm} during laser welding’ based on Far-

cal imaging
Guangdong University of

A new method was developed to detect the mi—

aday magneto-optical effect imaging. During laser butt-welding of
carbon steel” a magnetic excitation device was used to magnetize
the weldment. It was found that the magnetic field distribution in
the weld zone was different from other zones. A magneto-optical
sensor was placed upon the magnetized weldment to obtain the
magneto-optical images of the weld. Different magnetic field in-
tensities would lead to rotation of the polanzed light of magneto—
optical sensor in different directions’ and the magneto-images
consisting of the joint position feature could be captured. By u-
sing image-processing methods’ such as median filtering’
grayscale transform’ threshold segmentation and morphology’ the
micro weld gap center could be extracted rapidly from a magneto—
optical image. The experimental results show that the magneto-
optical images could effectively and accurately reflect the position
of mwero weld gap. The proposed method provides a novel ap-
proach for automatic identification and tracking of the micro weld
gap during laser welding.

Key words * magneto-optical imagirjg: micro weld gap:

laser welding

Effect of natural aging on mechanical properties of 7050 alu—
minum alloy friction stir welding DONG Chunlin'*
ZHANG Kun'’' LUAN Guohong' * MENG Qiang' * FU Ruidong’
{I. China FSW Centerr Beijing Aeronautical Manufacturing
Technology Research Instituter Beijing 100024 China’ 2. Col-
lege of Matenals Science and Engineering’” Yanshan Univemsity’
Qinhuangdao 066004 ° China:] . pp 15-18

Abstract* Natural aging of 2.5 mm thick 7050-17451 a-
luminum alloy friction stir welded joints was conducted for 72 h
and 17 520 h* respectively. The tensile test* Vickers microhand-
ness test and microstructure observation on the joints were carmried
oul to investigate the effect of natural aging time on the mechani-
cal properties’ microhardness profiler microstructure and precip-
itation. The results show that the yield strength’ tensile strength
and elongation of the joint subjected to 17 520 h natural aging
were about 209 * 12% and 25% higher than those of joint natu—
ral aged for 72 h. Moreover’ the microhardness values were 60
MPa higher in the nugget zone and thermal-mechanical-affected
zone in the joint natural aged for 17 520 h. More GP zone" %" and



