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Fig. 1 Varant parameter model of double U groove
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power supply, and a proper wave form contol method was designed.
The effects of different wave form control parameters on short circuit
dwplet transfer were studied by orthogonal experimental design and
analysis of variance. Parameters were optimized on the bass of or
thogonal expermental design and a stable short circuit droplet trans
fer and nice weld bead was obtained. The results prove that current
rise speed on the beginning of shoit circuit and cuwent falling speed
during arc period have great effects on the stability of short circuit
pocedure. Current rise speed on the later period of short circuit has
bigger effect on average time of arc period and little effect on the
stability of the period of short circuit.

Key words:

shott circuit transfer; orthogonal experiment

waveform control

Analyses of process of MIG droplet transfer with longitudinal
CHANG Yunlong LI Duo, LI Dayong, SHAO Ligu-
ang (School of Material Science and Engineering, Sheny ang Univer-
sity of Technology, Shenyang 110023 China). p21— 24

Abstract:  When aluminum alloy was welded by metal inert-

ma gnetic

gas (MIG) welding with longitudinal intemittent alternative magnetic
fields a high-speed video camera was used to view the whole pro-
cess df electrode melting, a droplet developing at the electode end
the dwoplet detaching and transferring to the weld pool. And the dif-
ference between droplet transition with longitudinal magnetic and
without longitudinal magnetic was analyzed. The experiment results
indicate that there are obvious change in the metal transfer with lom
gitudinal intemittent altemative magnetic fields, which the shape of
dwplet changes from globular without longitudinal magnetic to flat
shape, and the droplets detach from the tip of the wire, diverge from
the axial line of the wire and fall down with tuming movement. With
the same frequencies dwplet transition time ranges from 4. 5 ms to 6
ms when excitatory cuwent is smaller, but droplet transition time
needed ranges from 5 ms to 15 ms when excitatory current is largen
so excitatory current has a laige influence on droplet rander.

Key words:
high-speed video camera; droplet transfer.

longitudinal magnetic; metal inert gas welding;

Analyses on microstructure and mechanical properties of friction
welded joint of dissimilar powder metallurgy tungsten alloy be-
tween 93W and 98W ZHOU Jun', QI Xiubin', QIN Gu
oliang, 7ZHAO Yushan' (1. Haibin Welding Institute, Harbin
150080, China; 2. School of Materials Science and Engineering
Shandong University, Jinan 250061, China). p25— 28

Abstract:  93W tungsten alloy and 98W tungsten alloy have
their respective advantages in properties and it is necessary to de-
velop the composite tungsten alloy based on 93W tungsten alloy and
98W tungsten alloy. 93W tungsten alloy and 98W alloy were welded
by the HSMZ-10 friction welding machine developed by authors and

with the optimized welding pamameters. The mechanical properties

and microstucture of the welded joint were tested and analyzed. The

results indicate that the welded joint has good mechanical properties
and no welding defects such as incomplete penetration. There is no
composition hom ogenization between 93W tungsten alloy and 98W al-
loy, and the tensile strength of welded joint is higher than that of the
base metals.

Key words: fricion welding; microstructure; mechanical

popertiess; 93W tungsten alloy; 98W tungsten alloy

Correlation of arc acoustic signals and droplet transfer in alumi-
num pulsed MIG welding ~ SHI Yu', HUANG Jiankang®, NIE
Jing®, FAN Ding' (1. Key Laboratory of Norrferrous Metal Alloys
and Processing of Ministy of Education Lanzhou University of
Technology Lanzhou 730050, China; 2. State Key Labomtory of
Gansu Advanced Normrferrous Metal Materials  Lanzhou Univesity of
Technology, Lanzhou 730050 China). p29— 32

Abstract
doplet transfer in aluminun pulsed MIG welding was studied. The

The correlation between arc acoustic signals and

arc sound signals under different dwplet transfer were acquired hy
the designed experimental system and analyzed by usng the metheds
of the wavelet de-noising, the power spectral density and the power
speciral estimation of auto regressive and moving average. The anal-
ysis results show that the arc acoustic signals have different charac-
ters under shortcircuit transfer, global transfer, projected dwoplet
transfer and spray transfer, so the pattem of droplet transfer can be
recognized by arc acoustic signals. These results have an industrial
impact on controlling the stability of droplet transfer of aluminum
pulsed MIG welding in realtime.

Key words:  aluminum pulsed MIG welding; droplet trans-

fer; arc acoustic signals; real-time detecting

Calculation of layered welding material dosage based on model
of variant parameter groove SHEN Chunlong', QIAN Xiaoj-
un', HUANG Youren', WANG Kehong” (1. Department Computer,
Nanjing Normal University, Nanjing 210097, China; 2. Department
Materials
210094 China). p33— 36

Abstract

Nanjing University Science and Technology, Nanjing
Computing dissipative welding material dosage is
an important content of welding procedure. The parameter model of
normal groove type is unified by modifying parameters on basic of de-
scribing both-sde double-U-groove parameters, which is easy to
compute cross section area of weld. By decomposing the cross sec-
tion of weld on the model calculating complex area is predigested to
computing area of some simple graphs. For getting dosage of welding
material from each welding procedure, the cross section area of cor-
responding welding layer should be obtained. An idea and theory of
calculating welding layer cross-section on welding layer thickness are
presented. The arithmetic of layered iterative calculation is designed
and is realized in the software, which the usage of calculating tool is
the result

explained. By calculating material from a real groove

shows that precision and efficiency of computing dissipative welding
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material are enhanced obviously.
Key words:

parameter model; area of welding layer

welding material dosage; welding procedure;

Vacuum diffusion welding of dissimilar materials of M2/40Cr
CHEN Chunhuan', ZHOU Yanbin’, PAN Jinzhi', REN Ruimi-
ng's QI Zhengfeng' (1. School of Materials Science and Engineer
ing Dalian Jisotong University, Dalian 116028 Ching 2. Institute
of Surface-Hardening Technique, DHI ° DCW Gmoup, Dalian
116041, China). p37— 40
Abstract:
WMo5CHV2 (M2) with alloy stwcture steel 40Cr was studied by

means of hardness test tensile tesk  bending test scanning electon

The vacuum diffusion welding of high speed steel

microscope and OM analysis. Results show that sound metallurgical
bonding is obtained between the tvo dissimilar materials at 1 100 C
for 30 minutes, which bonding pressure is 20 MPa and the vacuum
level is not less than 0. 1 Pa. The fractures of tensile test and bend-
ing test both take in place on the steel of 40Cr. So the strength of
bonding zone is higher than 40Cr matrix. lonnealing after quenching
treatment at atrelatively lower temperature can ensure the required
hardness of both the high speed steel and the stuctural alloy steel.
Key words: M2 M0Cr dissimilar materials; vacuum diffusion

welding; mechanical property; fracture morphology; microstuctures

Study of tin whisker growth accelerated by rare earth Y
HAO Hu LIGuangdong SHI Yaowu XIA Zhidong (School of Ma-
terials Science & Engneering Beijing University of Technologys
Beijing 100022, China) . p41—44

Abstract: It is known that rare-earth elements exhibit high
chemical activity and adding trace amount of rare-earth (RE) in the
solder can significantly improve the poperties of solder alloy. How-
eves RE-phases with large size precipitated in the Sn3. 8Ag-
0 7Cu 1. 0 RE solder alloy are oxidized when exposed in air tin
whiskers growing rapidly on the suiface of the oxidized RE-phases.
Tin whisker growth on the suface of the oxidized YSn, phase is in
vestigated at mom tempemature and 150 ‘C storage in air respective-
ly. The results indicate that tin whiskers grow slowly and distribute
unevenly on the surface of the oxidized YSn; phases during room
temperature storage in air, but tin whiskers grow mpidly and the
YSn, phase is extuded amund even solder matrix during 150 C
storage in air.

Key words;  lead-free solder; rare earth Y; tin whisker
Accuracy analysis and experimental method on three dimension
al information computing of weld seam CHEN Xizhang',
CHEN Shanben® (1. School of Material Science and Engineering
Jiangsu Univemsity, Zhenjiang 212013 Ching 2. Institute of Weld
ing Engineering, Shanghai Jiaotong Univemsity, Shanghai 200030
China). p45— 48

Abstract:  Binocular vision technology which simulates the

function of the human eyes to obsewe the wold is used to compute
the three-dimensional information of weld seam in the welding field;
two cameras as binocular vision are fixed on the end effecter of the
welding wbot. The accuracy analysis model of vision computing is
constructed. The effect of vision system stmcture on vision comput-
ing and the effect of the position of weld seam and the relative pose
of weld seam between vision sensors on accuracy are analyzed. An
experiment base on model theory is designed to validate the model
analysis results which show the correctness of the constructed mod-
el. The effects of repeatability positioning accuracy and TCP calibra-
tion error of welding robot for visual computing are also analyzed and
tested. The results show that the effect of the former factor is not
bigger than 0. 3 mm, but the re-calibration is necessary when the
calibrated eror of TCP is bigger than 1 mm.

Key words:

accuracy analysis; arc-welding wbot

binocular vision; three-dimensional information;

Fully digitalized control strategy of wire feed motor SHA
Desharg', 1IAO Xiaozhong', SHAN Lijun> BAO Yunjie’ (L
School of Automation. Beijing Institute of Technology, Beijing
100081, China 2. Beijing Time Technology Company LID, Beijing
100085 China). p49— 52

Abstract A fully digitalized control strategy consisting of the
outer loop of rotating speed regulation and the nner loop of current
regulation for wire feed motor is proposed. Variable parameter con-
trol method is implemented according to different working procedures
of the wire feed motor. The power circuit of wire feeder is composed
of buck converter and full-bridge inverter; and the operation princi-
ples of the power circuit are analyzed. Also plug braking is taken to
impwove the dynamic response of the proposed power circuit, and
double loop-closed block is established. The good dynamic and static
performance of the wire feed system with this contwol strategy is veri-
fied by experimental results.

Key words;  wire feeding motor; gas metal arc welding; dig-

italization; double closed loop

Composite control of sliding mode and PI for inverter arc weld-
ing/cutting power supply ZHU Guowng', QIAN Cuifeng,
DUAN Shanxu', KANG Yong' (1. College of Electical and Elec-
tronic Engineering, Huazhong University of Science and Technologys
Wuhan 430074 China; 2. Valin lianyuan Ion & Steel Thin Sheet
Co. Itd Loudi 417009, China).p53— 57

Abstract  According to the basic chamcteristics and the
needs of arc welding/culLing power source, such as load cument
shoit current and unload voltage, conddering to the mains voltage
fluctuation, economical and person securitys the inverter arc weld-
ing/ cutting power supply with composite contmwl of sliding mode con-
trol (SMC) and PI is researched and designed. Through demonstrat-

ing the extemal charactenstic demands of weldjng/ cutting power sup-

ply and analyzing the control algorithm, PI control is used on current



