12011 -07 -07

(973) (2010CB731704) ;
(51075089)

32 9 Vol. 32 No. 9
2011 9 TRANSACTIONS OF THE CHINA WELDING INSTITUTION September 2011
35CrMnSi
1 1 1 1 2
(1. 150001
2. 150001)
35CrMnSi
1 300 MPa
54°
- 35CrMnSi :
- TG456.3 T A 1 0253 -360X(2011)09 - 0033 —04
0
35CrMnSi 1
N 1 . 1
. 35CrMnSi 200 nm.
35CrMnSi
1 35CrMnSi ( %)
Table 1 Chemical compositions of 35CrMnSi steel
C Si Mn S
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Table 2 Bending performance comparison
R, /MPa 8/(°)
1.059.82 58
1.300.93 54 8
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Research on phase recognition for ultrasonic TOFD tested
CHI Dazhao' GANG Tie' GAO Shuangsheng' *( 1.
State Key Laboratory of Advanced Welding Production Technolo—
Harbin 150001 China; 2.
School of Materials Science & Engineering Shenyang Aerospace
University Shenyang 110036 China) . p 17 -20

Abstract:  In ultrasonic TOFD ( time of flight diffraction)

tested signal the phase information is very important parameter

signal

gy Harbin Institute of Technology

for qualitative identification and quantitative measurement of de—
fect usually Phase characteristic is not obvious in the original
tested signal for the effect of testing system. For low SNR ( signal
to noise ratio) ultrasonic signal the Wiener inverse filter is in—
sufficient for improving the time resolution. To solve the disadva—
ntuge of traditional de-convolution technique an improved Wie—
ner inverse filter method is proposed by employing spectral ex—
trapolation. Computer simulated and artificial defect tested sig—
nals were processed by using traditional and improved Wiener fil—
ter technology respetively. The results showed that the proposed
method could effectively improve the time resolution of the re—
ceived signal and could accurately extract the phase information
about the defect tips. The proposed method could provide a relia—
ble basis for defect identification and location.

Key words: ultrasonic TOFD; phase; Wiener inverse filter
Growth analysis of nanoparticles during plasma spraying
process WANG Dongsheng' > TIAN Zongjun® WANG
Jingwen' DUAN Zongyin' SHEN Lida> HUANG Yinhui’*( 1.
Department of Mechanical Engineering Tongling College Ton—
gling 244000 China; 2. College of Mechanical and Electrical
Engineering Nanjing University of Aeronautics and Astronau—
tics Nanjing 210016 China) . p 21 -24 29

Abstract:
of nanostructured coating prepared by plasma spraying the

In order to optimize the processing parameters

change of nanoparticle size during plasma spraying was investiga—
ted. Based on the Brooks classical theory about grain growth a
computational model for analyzing the nanoparticles growth of
plasma-sprayed nanostructured agglomerated ZrO,-7% Y, 0, pow—
ders was established. The effects of the thermal circulation curve
and nanoparticle diameter on grain growth were studied. Mean—
while experiment of plasma spraying using nanostructured ag—
glomerated powders was carried out. The results showed that the
nanostructured coating had a bimodal microstructure which was
composed of both fully melted regions and partially melted re—
gions. The partially melted regions were composed of slightly
grown-up nanoparticles. The obtained experimental results
showed a good agreement with the calculated results which indi—
cated that the nanoparticles growth theory based on the Brook’s
theory was correct and reliable. The theory provides theoretical
basis for nanoparticles growth of plasma spraying.

Key words: plasma spraying; nanostructured agglomera—
ted powders; nanoparticles growth

Welding process and joint properties of hybrid welding on
2219 aluminum alloy RAN Guowei SONG Yonglun YAN
Sibo LIN Jiangbo ( Department of Mechanical Engineering &
Applied Electronics Technology Beijing University of Technolo—
gy Beijing 100124 China) . p 25 -29

Abstract:  The correlation between three welding proces—
ses and joint microstructure as well as properties was investigated

on 2219 aluminum alloy of 6 mm thickness. The three welding

processes were TIG welding with filler wire low-power laser as—
sisted TIG hybrid welding and laser highfrequency pulse TIG hy—
brid welding respectively. The results showed that compared
with the TIG welding the hybrid welding processe could improve
the welding speed reduce the heat input significantly refine the

microstructure of the joint and reduce the width of eutectic a

(Al) +6 ( CuAR)

zone effectively. Furthermore both the joint properties and stress

especially eliminate the porosities of fusion

corrosion resistance were improved significantly. The average
fracture time for 2219 aluminum alloy through the laser highre—
quency pulse TIG hybrid welding was significantly longer than
that through the TIG welding which was about 93% of the aver—
age fracture time for 2219 base material.

Key words:  aluminum alloy; hybrid welding; joint prop—

erties

Wetting correlations between rosin & other flux components
and Sn-9Zn/Cu MENG Gongge ZHANG Hongyan LIU
Chao GU Baisong ( School of Material Science & Engineering
Harbin University of Science and Technology Harbin 150040
China) . p 30 -32

Abstract:
flux components and Sn-9Zn/Cu are studied based upon uniform

NH,Cl ethylene gly—

col oleic acid and lactic acid were divided into three groups

Wetting correlations between rosin & other 6
design method. The factors rosin ZnCl,

and twelve levels in the experiment. By using computer software
UST4.0 the wetting spread area were processed statistically and
three correlative equations were obtained. The results showed
that the effect of ZnCl,
& NH, Cl were positive. The effects of NH,Cl was negative and
that of rosin with ZnCl, or NH, Cl together is little ZnCl, or oleic
acid is also in quadratic & negative form. The analysis of vari—

oleic acid and the mutual term of ZnCl,

ance showed that the multinomial equations were sound and
meaningful.
Key words:

wetting; flux; tin—zinc solder; uniform de—

sign; correlations

Vacuum electron beam welding of 35CrMnSi steel CHEN
Guoging' ZHANG Binggang' WANG Zhenbing' FENG Jic—
ai' SUN Yi*( 1. State Key Laboratory of Advanced Welding
Production Technology Harbin
150001 China; 2. Faculty of Astronautical Engineering and
Mechanics  School of Astronautics Harbin Institute of Technolo—
gy Harbin 150001 China) . p 33 -36

Abstract:  The electron beam welding of ( 35CrMnSi
steel) was studied. The results showed the appearance of electron

Harbin Institute of Technology

beam welded joint was good and no welding defects were found.
The weld was fully austenitized the rapidy solidified microstruc—
ture mainly consists of batten martensite while a small amount of
residual austenite. The heat-affected zone can be divided into the
overheated zone normalized zone and slack quenching zone.
The microstructure of overheated zone was coarse martensite.
The microstructure of normalized zone was the mixture of mar—
tensite and bainite. The tensile strength of joint was higher than
the base metal and the fracture occurred at the base metal. The
weld hardness was significantly higher than the base metal the

bending strength was 1 300 MPa

metal

which was better than base
and the bending strength increased slightly with beam
current. The bending angle of joint was 54° which was slightly

lower than the base metal.
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Key words: 35CrMnSi steel; electron beam welding; mi-

crostructure; mechanical properties

Effects of metal activating fluxes on A-TIG welding of mag-
ZHANG Zhaodong CAO Quanjin ( Key Labo—
ratory of Liaoning Advanced Welding and Joining Technology

nesium alloy

School of Materials Science and Engineering Dalian University
of Technology Dalian 116024 China) . p 37 —40
Abstract:  Four kinds of metal cadmium znic

and chromium were used as the activating fluxes for the A-TIG

titanium

welding of magnesium alloy and the influence of metal activating
fluxes on the weld morphology the arc shape and the arc voltage
has been analyzed. The results indicated that compared with the
conventional TIG welding both znic flux and cadmium flux in-
creased the weld penetration depth while the chromium flux red—
cued it and the effect of Ti flux was negligible. It could also be
observed that the arc concentrated and the arc voltage increased
with both znic and cadmium fluxes while the variations of the
arc and the arc voltage with titanium and chromium fluxes were
hardly be observed. The main mechanism that znic and cadmium
activating fluxes enhance weld penetration for the A-TIG welding
of magnesium alloy may be that these fluxes constrict the current—
conducting channel of the arc during the positive period of alter—
nating current due to the effect of the melting point the boiling
point and the first ionization energy.

Key words:
TIG welding

magnesium alloy; activating flux; metal; A-

Research on wear resistance of compound material surfacing
alloy with high vanadium content ZONG Lin'? LIU
Zhengjun®  GAO Hailiang® LI Lecheng”( 1. School of Mechani-
cal Engineering Shenyang University of Chemical Technology

Shenyang 110142 China; 2. School of Material Science and En—

gineering  Shenyang University of Technology = Shenyang
110870 China) . p 41 -44 48
Abstract:  In order to study the wear resistant composite

Fe-Cr-V-C alloy system
was designed with plasma arc surfacing. The mechanical proper—

material with high Vanadium content

ties of surfacing overlays were examined with Rockwell hardome—
ter and wear testing machine respectively. The phase composi—
tion shape and distribution of microstructure have been re—
searched by XRD OM and SEM. The results showd that the me—
chanical properties of the surfacing overlay improved with the in—
creasing of vanadium content. When the vanadium content was
up to 26.2 percent the mechanical properties of surfacing over—
lay obtained optimum value the hardness was 64.9 HRC and the
wear loss was 0.078 4 g. The numbers of vanadium carbide in—
creased with the increasing of vanadium content. vanadium car—
bide particles diffused in the martensite matrix and formed wear
resistant structure with ( Fe Cr V) ,C; which distributed along
grain boundaries. In a word the property of wear resistance of
surfacing overlay is very good.

Key words: surfacing alloy; plasma arc; surfacing, wear

resistance

Feature extraction and image processing for underwater
weld with laser vision LIU Suyi LI Bing ZHANG Hua
JIA Jianping ( Robot and Weld Automation Key Lab.
University Nanchang 330031 China) . p 45 -48
Abstract:  Automation and intelligence are the develop—

Nanchang

ment direction for underwater welding and real-time sensing and
detecting of underwater weld position is a key technology among
which laser vision sensing is a good-prospect detecting method.
Noise features of weld image under different water environment
and underwater V-groove weld image pre-processing are dis—
cussed. And both the application of mean shift algorithms on un—
derwater weld image segmentation and linear Hough transform on
extracting image features of underwater weld are studied. Experi—
ment results show after image enhancement and filtering laser
stripe including weld features could be effectively segmented with
mean shift algorithms and linear Hough transform was suited for
precisely extracting V-groove weld feature points on the basis of
thinning images.
Key words: feature extraction; image segmentation; un—

derwater weld; laser vision

Ultrasonic testing technology of weld defect based on video
HU Wengang GANG Tie WANG Jinhai ( State
Key Laboratory of Advanced Welding Production Technology

Harbin Institute of Technology Harbin 150001 China) . p 49 —
52

positioning

Abstract:

fects based on video positioning of USB camera was studied. The

Manual ultrasonic testing system of weld de—

planar position of ultrasonic probe relative to the weld bead was
obtained by USB camera and the depth of weld defects was ob—
tained by ultrasonic probe. Then the locational qualitative and
quantitative analysis on weld defects was obtained by the method
of three-view projection imaging technology intuitively. This sys—
tem is applicable to the field test of welded structure on service.
Ultrasonic testing was performed to the actual weld including
crack defect by this system. The result showed that the location
size and distribution of weld defects could be characterized con—
veniently quickly and intuitively and the method was helpful
for the qualitative recognition of different weld defects.

Key words: ultrasonic testing; weld defect; video posi—

tioning; projection imaging

Study on arc length control system for pulsed MIG welding
of aluminum alloy LU Lihui' FAN Ding’ HUANG Jian—
kang' ZHU Ming' SHI Yu’( 1. Key Laboratory of NonHerrous
Metal Alloys and Processing The Ministry of Education

Lanzhou 730050 China; 2.
State Key Laboratory of Gansu Advanced Non-ferrous Metal Ma—

Lanzhou University of Technology

terials Lanzhou University of Technology Lanzhou 730050
China) . p 53 -56
Abstract: Research work of wire extension control based

on vision sensing was done in pulsed MIG welding process of alu—
minum alloy. A rapid prototyping control platform was estab—
lished for pulsed MIG welding of aluminum alloy using real-time
target environment based on xPC. With vision sensing of welding
zone image and corresponding image processing algorithm a
fuzzy PID closed loop control system for wire extension was de—
signed on the basis of the built rapid prototyping control plat—
form. Then experimental results showed that the method of vision
sensing could meet the control requirements of wire extension sta—
bility the rapid prototyping control system built with fuzzy PID
controller based on vision sensing could realize the well control of
the wire extension in pulsed MIG welding of aluminum alloy and
also had strong robustness and quick response ability.

Key words:  sliding mode controller; rapid prototyping;



