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D A converter and the output parmeters of welding can be easily con
toledw ith high precison Atthe sme tine the welding device has lov
ercanplexity M oreover the welding parmeters can be regulaied con
tem porary and output curent of variabk polarity pulsed welding can be
exactly controlled

Key words  digital signal processing varablk pohrity pulsed

mefal inert gas

Identification of alim num alloy pulsed metal inert gas welding dy
nam ic process SHIYu HUANG An FAN Ding LIANG W ei dong
( StteK ey Lab of GansuN ew Non ferrousM etaIM aterials Lanzhou Uni
versity of Technobgy Lanzhou 730050 China). pS7 — 60

Abstract Based on the skep response experinent the welding
poo lwidth model of dynan i process in alminun alby pulsed metal in
ert gas welling was identified by kast sjuaremethod The mputof the
m odelw aswe king w ire speed and base cument respective ly and the out
putwasbean w dth ofwelding pool The nfluence ofw ire gpeed and base
current on welding pool width was analyzed. It provides the theoretical
basis o realze the intelligent contro ] forakm inum alby pulsedmetal in
ert gaswelding process

Keywords alm num alloy pulsed metal nert gas welding

dentification

M etallic ceram ic arc spraying coredw ires for surface m od ification
of cranshaft GUO Mianhuan LIU Aigue ZHAO Mirhai Qu
Jun zhang ( 1 N atonalKey Laborabry of Advanced W elding Produ ction
Technology Habin Institute of Technobgy Hatbin 15000% China).
p6l — 64

Abstract Coredw ireswith A} O; andNCrCrC, as fillkrmate
rials for surface mod ification of cranshaftw ere produced M icrostiu ctures
bonding strength and wear resistance of coatings produced with these wo
coredw ireswere fested The resuls shoved that with A LO; as fillerma
terialof the coredw ire content of ceran ic phase n the coating was high
and the coating was fairly bonded © the substrate Aahesive strengthwas
as high as 21 23MPa and the shear strength of the coating was 31. 27
M Pa Resistance o wear of the coatingwas good W ith sanewear condi
tons the wear loss of mass was only one fourth of that of he cast iron
smpl Addition ofN i; A I and graghite was them ost inportant reason for
hich adhesive strength

Key words  cored wirg cranshafi themal spray metallic ce
ram ic
Enviromm ental load assessment of arc welding process BU Zhi
xiang SHIYu xiang WANG Bin PENG Zhi fing( College of Pover
M echanical E ngineering W uh an University W uhan 430072 China). p65

- 68

Abstract By intwducing ICA ( life cycle assesment) environ
mental assessn entmethod to arc welding process it is presented that the
involved m aterial quantity of power resource and waste per unit vohme
ormassofwelding depositedm etal (welding product) can be defned as a
technical paran eter for enviom ental load assessnent of we ling process
which provides a nev method b quantitatively nvestigate enviromm ental
bad of weldling The results fron the envionmental bad assessment of
CO, gas shielded arc welding ndicale hatwaste is the key factorwhich
should be contolled and inproved to affect he product mak ing environ
ment The assessnent model has been poved reasonabk fran the fact
that pov er facborial itan 0ofCO, gas shie ded arcwelding shovs good can
parability w ith correlative iten of stee | -m aking process i electric oven
whichm akes it possb le to quantitatively assess the whol life cycle ofma
terials

Key words

lie gcle assesment arcwelding CO, gas shie ked

arcweklling envionmental bad panenvironment function

Solidification character ktics and m echanisn of feed ng surface m et
allurgical coating by DC p hsma jet LIMin'2 LIHui dong' 3
LIHuiqi' 3 PEIZhong a2 SUN Yu wng (1. Tnstiite of M aterial
Beijing University of Science and Techno gy Beijing 100083 China 2
Institie of M aterial Shandong University of Science and Techno logy
Qingdao 266510 Shandong China). p69 -72

Abstract  The fermvalby coatingsw ih pov derm ixtures of different
constiient differentsze diferent density and different shape were pre
pared on Q235 steelusing the feeding surfacem etallirgical techno bgy by
DCG-Phsna Jet The canposition m krwstructure of alby ng coating and
m icrostucture transbm ation of heat affected mnewere mvestigaled using
opticalm icroscope  scanning electronm icroscope e lectronmicrop wbe a
nalysis and X ray diffraction. Results indicated that phsna surficem etal
lurgical coating of Fe CrN+iB-Sihad well wettability and metalligical
bonding was obtained bew een coating and substrate The rapid soldifing
structure of coatingwas bm nar fm epitaxial pbnar crystal on the bot
tan to equiax crysalin the middle o bunchy crystal on the op Thema
trix of surface coatingwasmallkable ¥ (Fe Ni) dendritic cyrstal which
was supersaturated solid solition ofmany Crand snallNi B Si Cek
ments And eutectic structure of (Cx Fe);(G B); and¥-(Fe N dis
persed on intedendritt Due to heat cycle influenced by phsna bean
the heat affecled zone had wo hyers phase transfomation zone and re
ciystallizaton mne

Key words  plasna surface metallurgy  sold ification characteris
tics frmwalloy povder
A sinpkmetod to bocate nitialwelding position of phnar weld u

sing visual techn ology CHEN XiZhang, CHEN Shan ben} LN
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Tao?( 1 School ofm aterial science and engineering Jiangsu University
Zhenjiang 212013 Jiangsu Ching 2 Institute of We ding E ng neering
Shangh ai Jiao tong University Shanghai 200030 China). p73 - 76

Abstracf The aubnanous bcalizaton of nitialwe ding positon
ofweld is one of the key technobgies b realze the ntellectualized we
ing This paper presented a practical systan and method  guide the
welding mbot to the mitialw elding position ofweld In this sysiem, weld
ing wbot can be guided o the mitialwe ding position of any p hnarweld
autan atically by the aid of a charge coupled device canera A lum inium
and its alby can reflect the light stongly which make the recogniton
more diffialt Taking butt pint weld of phnar curve ahmmnim sheet as
exanple the autonanous bcalizaton functon is realizd accuraely This
method & smpl practical jrless and strong anti janm ing And expert
mental results show that it has higheraccuragy rate and precisbn and it
canmeet the requiraments of produ ction.

Keywords vsin localzation mitialweld positon arcweld

ng rwbot

Cu Ti can posite d iffusibn coating for joining SN, ceram ic tom etal
ZHANG Hong xia WANG Wen xiam ZHOU Cui hn MENG Q ing sen
(Colege of M aterial Science and Engneering Taiyuan University of
Technology Taiyuan 030024 China). p77 - 80 85

Abstract A method of multiple ion canpounds diffision coating
alby (MICDCA) technobgy was put fowaxl. The alloy layer was d irect
ly deposited on the SN, ceramic surfaice byM CDCA method and bra
zing of CuT i albying ceran ic ometalwas realized w ih M ICDCA. The
diffision coating was tesied by enegy dspersive spectometer X ray dif
fractan eter scanning electronm kroscope  op ticalm icroscope and ancho
ring strength scraching test Ttwas ndicated that diffuson coating consist
of Cu Ti Fe Siand Alelanent and Cuand Tidstibuted unifom k.
The diffusion coatngwasmade up of Cu,Ti Cu TSi, and anchoring
strength of d eposited and substrae waswell under he maximum of 100
N, the diffision coating did not stripped and avalanched fran the ceran i
substrate SN, ceram ic w ith diffusion coatingwas jpined bmetal and
the joning was analyzed using 100 tines opticalm icroscope and 5 000
times scamng electonm croscope It was ndicaied that joining strength
waswell and there were not obvious macroscopic and microcosn i de
fecs Themethod was camied outin a can paratively lw vacuum and pro-
vided a new method for joning ceramic bmetal

Keywords SiN, cerm i CuT1i canposite diffusion coating

surface albyed brazing

M elting characteristic of tvin electrode single arc weld ing I H eating

and m elting of twin ekctrode HAN Binl ZOU Zeng da% QU

Shi yao® (1 School ofM echanical and E kctonic E ngineering  Petroleun
University dongying 257061 Shandong Ching 2 Scool ofM ateriak
Science and Eng neering  Shandong Uniersity  Jinan 250061 C hina).
p81 -85

Abstract W ih measuring dynan i tm perature change of win e
lectrode theheating andm elting of twin electiode single arc welding was
investigated Results show that the melting coefficient of win e kctrode
increasesw ith mcreasing ofwelding current decreasing of coating weight
coefficient and decreasing of wo core span and it is2 - 3 tines than that
of single core electrode During win electrode single arcwekling  the en
ewy used br heating and melting w in electiode nclides resistance heat
in core rod and arc heat The melting of the ekctrode mainly depends on
the arc heat When the ekctode was cbsely used up  br the cument of
200A, the increase in tn perature of TE4303 ekctrode w as app roxim ate
ly 750 ‘C. TE308 16 elkctode had high #m peratire evolution and fast
melting mie The range of tanperature field generated by the arc heat n
an ekctiode is generally w ihin 16mm fran the electrode end.

Key words  twin electiode single arcwe ing heating andmeh

ing ekctrical resistance heat arc heat

M echanisn of high strength and h igh toughness ofHSLA weld de
posited metal Yang Jun W u Lu hai M ao Ji fing( SchoolofMate
rials Science and Technology Shanghai Jianobng University Shangh ai
China 200030). p86 — 90

Astract Itwas effective to resist precipitaton of grain boundary
ferrite andm ak e fine han ogeneous acicular ferrie fomaton by transler
ring suiable anount of Ti B elanents and suitable anount of rare earth
elments © that it increased lov temperature toughness ofweld deposited
metal Tthad been found thatweld alby ekments could be the nuclea
ting centers of aciculr fernte as long as they ©omed fine nonmetallic n
cluisionswhichwere difficult to disso ve by the nvestigation of transm itted
ekctonm icroscope  Titanium could fom such fine canbination nuclus
(Ti0) which spreaded in the weldm etal andw as acicu hr ferrite nu cleus
fom ing A cicular ferrite consisted of a bt of substmcturs and itwas the
m icrostiuctural reason © mprove the lov temperare toughness of weld
deposied m etal

Key words
high strength lw alloy steel

weld aciculr ferrig  lw temperaturg ughness

Crack tip stress field and fracture param eter of welded joints with
cracks bcated at fusion line under m xed bading ~ ZHANG M in,
FU Chong’ LI Jihongt ZHOU Rong car’, LI Yim n?( L Schoolof
M ateria[Sierce and Engineering X1 an Unwersity of Techno bgy Xi an
710048 Ching 2 Reserd CenterofM alernl Engineering X1 an Ther
mal PoverResearch Instiite X7 an 710032 China). p91 - 95
Abstract  Concentrated on the m smatched welded pints contain
defeets bcated at its fusion lne the stress strain fields distribution was

analyzed by elasio p hstic finite el entmethodw ihm xed m ode bading



