35 9 Vol. 35 No. 9
2014 9 TRANSACTIONS OF THE CHINA WELDING INSTITUTION September 2014

F &, Elm, KA

( 710049)
5
1 C434.4 DA : 0253 —360X(2014) 09 — 0097 — 04
0
1
1
\CCD N
: . 70
23
4
1998
°. 2005
( hanjie training system
HTS) . HTS 1

Fig. 1 Schematic of a virtual welding device for tracking
6 and analyzing welding activity

CCD( charge coupled device)

: 2014 04 03
: (51375370)



98

35

CCD N
CCD

CCD

1.1

CCD

31

2

x 31

Fig. 2 Schematic of the most bright tracking pixel spot

1.2

M

P(x y) =F(x y). (2)

HTS

HTS

3
Fig. 3 Schematic of a vector decomposition

{123 - 12}. 4

4
Fig. 4 Schematic of vector encoding principle

5
Fig. 5 Transport track of standard crescent-shaped



99

2.1

2.2

HTS

6
Fig. 6 Related track of Straightness

5
1~5
7
Fig. 7 Track of non-uniform welding speed
2.3
. 8
8a 8b
5
1~5
8
Fig. 8 Method of area calculation
2.4
. HTS T
T
i(n) =Tk 9
A 7



100

35

9
Fig. 9 Retention time of weld edge

1 ~12
10

{P(n)In=123
12} {Q(n) In=1223 --12}  §S=ZXmin
{P(n) Q(n)ln=123 - 12}
0sS<1. §

10
Fig. 10 Schematic of Chain code percentage

VB. Net
VB2005

I 2011(6) : 4 -8.
Zhang Jianxun Xia Qing. The exploration and research on new
modes of education and training of modern welding technology J .
Welding & Joining 2011(6): 4 -8.
Dalto D L. Benus F Balet O. The use and benefits of virtual real—
ity tools for the welding training C // 63rd Annual Assembly &
International Conference of the International Institute of Welding
Istanbul Turkey 2010: 8 —13.

. HTS
J. 2011 41(10): 52 -55.
Yao Yuhui Zhang Jianxun Xue Jinbao et al. Introduction of the
virtual welding training system ( HTS J . Electric Welding Ma—
chine 2011 41(10): 52 -55.
. DMX4

I 1992 13(2): 67 -72.
Wu Chuansong Wang Xiaoming Wen Chunming. Model DMX-
electronic-simulated SMAW welder trainer J . Transactions of the

China Welding Institution 1992 13(2): 67 -72.

J. 1998(2) : 64 -66.
Zhang Tieqiang Zheng Yongmei Guo Shanhe. Study of optic sim—
ulation training system on the welding operation J . Optical Tech—

nology 1998(2): 64 —66.

2003 24(6): 15 -18.
104



104

35

(1) 5% NaCl
AZ31
0.154  0.135 g/(m’*h).
(2)
AZ31
0.001 63  0.000 45 A/em’
9.553  12.61 Q/cm’.
AZ31
J. 2005 15(2): 165 —178.

J. 2012 33(7): 93 -96.
Chen Ying Fu Ningning Shen Changbin et al. Microstructure
and properties of dissimilar materials Mg/ Al laped joint by friction
stir welding J . Transactions of the China Welding Institution

2012 33(7): 93 - 96.

] 2012 33(3):5-8.
Huang Yongxian Han Bing Lii Shixiong et al. Filling friction
stir welding for repairing keyhole based on principle of solid state
joining J . Transactions of the China Welding Institution 2012
33(3): 5-8.
2024

I 2012 33(3):
93 -96.
Shen Changbin Chen Ying Ge Jiping. Effect of sodium molyb—
date on corrossion behavior of 2024 and its weld joint by FSW J .
Transactions of the China Welding Institution 2012 33 (3):
93 -96.

Feng Jicai Wang Yarong Zhang Zhongdian. Status and expecta— M
tion of research on welding of magnesium alloy J . The Chinese 2004
Journal of Nonferrous Matals 2005 15(2): 165 -178.
2 Thomas W M Nicholas E D Needham J C. Friction stir butt 1972
welding: GB 9125978. 8 P . 1991 —12 -01. 50 . Email: shencb@ djtu. edu. cn
100 China Welding Institution 2006 27(2): 102 - 104.
Gao Xiangdong Luo Xizhu. An image centroid method for
seamtracking in gas tungsten arc welding J . Transactions of the I
China Welding Institution 2003 24(6): 15 —18. 2007 24(4): 158 -169.
7 Pan Qiming Cheng Yongmei Yang Tao et al. Automatic valida—
J . 2004 32(9): 1524 —1526. ting and clustering method for traiectories of moving objects in real
Zhang Bing Lu Huanzhang. The detection algorithm for moving scene J . Application Research of Computers 2007 24(4):
point target trajectory in image sequences J . Acta Electronica 158 —169.
Sinica. 2004 32(9): 1524 - 1526.
8 1986

J. 2006 27(2): 102 - 104.
Liang Zhimin Gao Hongming Wang Zhijiang et al. Algorithm of

sub—pixel corner detection in videocamera J . Transactions of the

. Email: lizhe_1986@ 163. com

. Email: jxzhang@

mail. xjtu. edu. cn



VI MAIN TOPICS ABSTRACTS & KEY WORDS

2014 Vol.35 No.9

China) . pp 92 -96

Abstract:
cracking was analyzed during single-mpulse resistance spot
welding of 5052-0 aluminum alloy ( Al-Mg alloys) . SORPAS

software was used to simulate and compare cracking risk factor

The initiation and formation mechanism of

with multi impulses to that with single impulse. The effect of
cracking initiation in HAZ of welded joint with multi impulses
process was also discussed. According to the simulation results

analysis and verification were performed regarding the mechanism
of suppressing cracking in specific area of HAZ with optimized e—
lectrodes and multiple impulses. The results show that cracking
risk factor with multi impulses seemed lower than that with single
impulse and the influence of multiplepulse technology on
cracking was small. However the annular grooves generated by
the optimized electrode and combined with multiple-pulse process
can completely inhibit the generation of cracking and enhance
the mechanical properties of the spot welded joint.
5052-0 aluminum alloy;

Key words: spot welding;

cracking; electrode

The track and evaluation of dynamic welding activity in vir-
tual manual welding process LI Zhe ZHAN Hengshun
ZHANG Jianxun ( State Key Laboratory for Mechanical Behavior
of Materials Xi‘an Jiaotong University Xian 710049 China) .
pp 97 —-100 104
Abstract:

welding process was designed to solute the problem of how to e—

In this paper a training platform of manual
valuate welding operation level in visual welding simulation sys—
tem including simulating welding torch simulating test plate
image detection module angle sensor the master computer and
evaluation system. Therefore the dynamic track location could
be captured during manual welding process. Five aspects were
considered for path analysis and evaluation methods in the weld-
ing operation: straightness homogeneity uniformity weld edge
retention time and similarity in order to ensure the weld straight—
ness and control principle of welding speed. The computer pro—
gramming had been embedded into the visual welding simulation
system which could run smoothly. The results can objectively e—
valuate the technical level of welding operators.

Key words:  welding training; simulation training; oper—

ating stretch; track evaluation

Analysis of electrochemical property of AZ31 magnesium al-
SHEN Changbin YANG Ye CHEN
Ying ( School of Materials Science & Engineering Dalian Jiao—
tong University Dalian 116028 China) . pp 101 - 104
Abstract:  Friction stir butt welding of 3 mm thick AZ31

extruded magnesium alloy sheet was conducted. The electro—

loy friction stir weld

chemical behaviors of AZ31 magnesium alloy friction stir weld
and the parent metal were studied with static weight loss method

potentiodynamic polarization curve and electrochemical imped—
ance spectroscopy ( EIS) test in 5% NaCl aqueous solution at
room temperature. The results indicate the average corrosion
rates of AZ31 parent metal and weld after 168 hours” immersion
were 0. 154 and 0. 135 g/( m” *h)
current densities of AZ31 parent metal and weld were 0. 001 63
and 0. 000 45 A/cm’

respectively; the corrosion

respectively; the polarization resistance

were 9. 553 and 12. 61 Q/cem?

that the anti-corrosion property of AZ31 friction stir weld was bet—

respectively. The results show

ter than that of the parent metal.
Key words: magnesium alloy; friction stir welding; static
weight loss; potentiodynamic polarization curve; electrochemical

impedance spectroscopy

Effect of hot-cutting defect on reliability of brazing process
in ceramic package manufacturing ( I) ZENG Chao
WANG Chunging TIAN Yanhong ZHANG Wei ( State Key La—
boratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 105 - 108

Abstract:  Reliability of the brazing process in ceramic
package manufacturing is affected by the hot-cutting defect on ce—
ramic surface. This paper characterizes and estimates the rarely
mentioned defects formed during hot-cutting process of alumina
green tape. Surface and edge morphology of hot-cutting surface is
examined by 3-D optical microscope and scanning electron micro—
scope ( SEM) before and after sintering. Based on Griffth frac—
three—point flexural test is utilized to estimate the

Multiple

ture criteria
fracture dominated by defects on different surfaces.
comparison is conducted to test the difference between fracture
statistics governed by defects on different surfaces. Observation
shows the hot—cutting defect is new defect existing on the cutting
surface with completely different morphology and results of mul—
tiple comparison indicate the edge hot-cutting defect is more dan—
gerous than the intrinsic defect in ceramic and is prone to de—
grade the reliability a lot in the assembling process.

Key words:

hot-cutting defect; multiple comparison;

strength statistics; processing reliability

Microstructure and properties of friction hydro pillar pro-
cessed DH36 high strength steel YIN Yayun' YANG Xin-
qi' CUI Lei' CAO Jun® XU Wei’( 1. Tianjin Key Laboratory
of Advanced Joining Technology Tianjin University Tianjin
300072 China; 2. Offshore Oil Engineering Co. Ltd.
300451 China) . pp 109 - 112

Abstract:  Friction hydro pillar processing ( FHPP) of
DH36 high strength steel for ship structures was performed. The

Tianjin

microstructure hardness profile tensile strength and Charpy im—
pact value of FHPP welded joints were observed and tested. The
tensile fracture surface along the FHPP bonding interface was ex—
amined by scanning electron microscope. It was verified that the
metallurgical bonding between the pillar and DH36 base material
can be successfully obtained under optimum welding parameters.
The hardening tendency of FHPP weld was obvious and the high—
est hardness value reached 3. 33 GPa. The tensile strength of
FHPP welded joints was higher than that of DH36 base material
and the tensile fracture morphology in the interface between pillar
and base material presented specific features blending small e—
quiaxed dimples and cleavage fracture. But Charpy impact tough—
ness around the bonding interface was only 37 J £5 J which was
obviously lower than 205 J of the base metal. The large amounts
of upper bainite produced around the bonding interface during
FHPP reduced the impact toughness.

Key words: friction hydro pillar processing; microstruc—

ture; mechanical property; charpy impact toughness



