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welled surface micwostiucture of steel before welling If only one surface
is elighl forultra fining the tensile strength of the pintw ill be also up
o hatof40Cr basemetadl but hewelng tme is slichtly bnger ISSW
belongs to the litte defom ation we ding the defom ation of pint ismain
F bcated n the quenched areanearoriginal nterface The defom aton of
T10A sie is larger han that of 40Cr side

Key words

stee;] m icrostucture ultra fining treamen;t  super

phstic solid sate welding process

Phase transform ation diffusion bond ing technology for titan im al
by to stain kess steel QN Bin} SHENG Guangm in' 2 HUANG
Jawei, LI Cong (1 Colege of M aterial Science and Engineering
Chongqing University Chongqing 400044 Ching 2 NatinaIK ey Labo
rabbry brNuclear Fuel and M aterins]l Nuclear Pover hstitute of China
Chengdu 610041 China). p4l —44 48

Abstract The pints of tinium alby (TA17) and stainless steel
( 0Cr18N ©Ti) were obtained by phase transfom ation diffusion bond ing
Effect of paran eters on strength of the pintwas investigated and the op
tmun param eters forbonding are as o llw s maximum cyclic tanperature
is 890 'C, minimum cyclic tan peraire is 800 'C, mmberof cyclic tmes
is 10 bonding pressure is 5 MPa and heating vebciy is 30 C /s
Strength of the jontunder the optmum conditon & 307MPa and the
tine br bonding is 160 s Scanning elctron microscopy (SEM ), energy
dispersive spectoscopy( EDS) and X may diffracton( XRD) were used b
study the fracture appearance of the pint The study shoved that he frac
wre takes plice at smewhere beweenFeTi and 3-Ti hyers and the FeTi
hyer is the weakest point in the pints The pintwas analyzed by EDS
and the temay phase diagran for FeCrTi The resuls indicated the
presence ofo, Fe,Ti FeTiandB Tiin the reaction mne between stainless
seel and tilaniun alloy.

Keywords titanum alby stainlkss siee] phase transbm aton
diffusion bonding
M etil transfer of tvinwire ind irectarcargon welding CAO Mei
qing 20U Zeng da DU Bao shuai QU Shiyao WANG X in hong LI
De gang( School of M atlerialScience and Engineering Shandong Univer
sity  Jinan 25006 China). p45 —48

Abstract The metl transkr and the conmesponding arc volage
and welding currentin w in wire indirect arc argonwelding was nvestiga
ted with high speed canera sysian based on a xenon lanp source and dig
ital oscilbgragh Results showed thatwith the diferentmatding ofwe kit
ing airrrent and arc voltage the mode of metal transkr consists of short
circuiting transfer globukr transer m king transfer pro jected tansfer
and strean ing transfer etc W ith the increasing of welding cument the
dwop ket size reduces and the droplet is refined W ih the mishg of arc
volage the siz of droplet reduces There iswell comesponding relation

ship bewveen metal transfer mode and the oscilbgran of volgtage and

TRANSACTDNS OF THE CH NA WEILDNG NSTITUTION \Y
welling
Key words  indirect arg metal transfer short circuiting transfer

strean ing transfer

Autonom ous seam tracking based on bcal viion in arcrobotic weld
ing ZHOU Li CHEN Shanben LN Tae CHEN W en jie(W elding
Insting  Shanghai Jiaotong University Shanghai 200030 China). p49 —
52

Abstract A method of autonanous sean tracking in arc rbotic
welling was presented It could make the wbot get rid of traditonal
teaching and playing back mode and autanatically acquired the special
coord nates of welling sean. Them aster can puter con tihuously p rocessed
bcal area mages in front of the torch in the mages which were acquired
by aCCD canera tomeasure the deviation between the torch and the
sean and the orentation of the sean. At the sme tme the canputer
controlled the wbot to make the torch move bward along he sean and
recorded the seam s coordinaies in the mwhotic basic reference frame
which were corrected by the deviations A fter the torch arrives at the end
pointof he seam the canputer controlled the obot bmove the orch to
the fist record coord inate and begin owell Expermentswere made on
the curves sean wokpieces ofm il steel and alm imm alby work pieces
The result shoved that hismethod has good practicab ility

Key words mage processing arc welling robot  autonan ous

sean tracking lbcal vision

Distrbution of Au during reaction of eutectic SnPb solder and Au /
Ni/Cu pad LI Fu quan', WANG Chun qingt DU Miad® ( L Na
tional K ey Laborabory of Adranced W elding Produ ction Technology H ar
bin hstitute of Technobg Hambm 150001 Chmna 2 Haibin Welding
Instinle Habin 150089 China). p53 - 56

Abstract  Soldder bump was fibricaied wih Sn-Pb eutectic solder
dropleton Au Ni/Cu pad. The solder pad was then subject o reflw
soklering and aging at 125 C. The MC evoltion at so ler/pad interface
during this process especially the fomation and distribution of Au Sn
can pound were investigated The results shoved that Au Sn can pound
fom s at solder/pad interface during contact reaction  and Au doesnot re
act fully with solderdroplet During the subsequent refbw soldering all
Au layer at interface & consimed N1 layer reacs with soder which
kads to the fomaton of NiSn, canpound at the nterface Acicukr
AuSn, canbe bund in the soder buk AuSn, particles redesposites at
the interfice as a continuously (Au,Ni _ ) Sn, hyer during aging at
125°C. The redesposied (AuN i, _ ) Sn, at soller pad nierface b lows
decan position diffision mechanism. At the sane tme a lead rich phase
eanegeswith AuSn, redeposition at the nierface The shear strength of
solered pint ismamnly detem ined by this evolution and d&trbution of
Au Sn compound.

Key words  solderbump Au Nifuy refloy, ageing mieme
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Experinental study on operative perform ance of high cellulbse cov
ered ekctrode for pipe weld ing LU Haiyun'% LI Zhuo x in,
SHIYaowu'( 1. SchoolofM aterial Science and E ngineering Beijing U-
niversity of Tecno bgy Beijng 100022 China 2 College of Material
Science and Engineering Taiyuan University of Science and Technolbgy
Taiyuan 030024 China). p57 — 60

Abstract Based on SD;TD;MgO FeO shg systen a great
deal of operative perfom ance experim ents for high ce lubse covered e ke
trode were carried out The feature of metl transfer of the electrode was
revealed The results shoved that operative pefomance i the vertical
dovn welding can be inproved through fine droplet ncreasing damical
reactive heat in arcarea raising arc blov bree U sing sodium water ghss
w ith super bw mode cabonizaton and press coatng problm s during
m anufacture can be solved.

Keywords high cellulose covered electiode operative perfom-

ance pipe welling

Inproving corrosion resistance of bow carbon steel welded joint by
m agnetic treat ent LN Jian ZHAO Haiyan CA1Zhipeng U
An li WU Anna YAN D ong yang ( Depamment of M echanical Engi
neering Tsinghua Univesiy Beijing 100084 China). p61 — 64 63

Abstract The effect of m agnetic treament on comosion resistance
of low carbon steel jontwas studied The experiment showed that the
etching rating can be reduced by magnetic treatment at a rehtive level of
2 584. A finiteekment analysiswas camied out for predicting the resid
ual stress that nfluenced the comosion resistance of pint In addition a
significance st for the change of the etching rating afterm agnetic treat
mentwas peffomed It showed that the change of the etching rating after
tream ent is out of the range of experim ental erorw ith the significance co
efficient of 4. It could be concluded thathe comosion resistance of bw
cabon steel pint can be mproved by magnetic treamentw ith a signifi
cance levelof 9%.

Keywords magnetic treament elching ratng weld residual
stress  mum erical simulation;  significance st
Friction stir welding of 2219 O alm inum alloy CHEN Ying
chun LU Hui jie FENG Ji cai( Stale Key Laborabry of Advanced
W elding Production Technologg Hatbin Institite of Technobgy Habin
150001 China). p65 -68

Abstract 22190 almium alby was friction stir welded to in
vestigate the effect of friction stir we kling on its micostucture and me
chanical properties in this paper Them kcrostructures ofdifferent mnes in
the pintwere analyzed by opticalm icroscopy and them ech anicalp oper
ties of the pintwere evaluated by means of tensik tests M icrostructural

analyses indicaled that the weld nugget zone (WNZ) is canposed of fine

isan etric grains because of continuously dynam ic recrystallization and
more precipitates fomed in ths zone In the them alm echanical affected
zone{l TMAZ), the grains have experienced incomplete rectysia llzation
due to seriously plastic defomation and sane small grains begin to nu
ckaie In the heat affected zone(HAZ), all the grains are coarsened
Tensik tests shoved that the tnsile strength of the pint & the sane as
that of the base metal and the fractuire ocairs in the base metalwhen the
tool rotaton speed was 800 ipm and the welding speed was less than
400mm m i On the other hand when the welding speed was greater
than 400mm m i themechanicalpoperties of the pint significantly de
grade and the pint fractures at the defect bcation because of the fom ation
of a defect n the WNZ

Key words  fricton stirwelding alm num allby microstmctural

characteristics m echanical p roperties

Self shielded metal cored wire for hardfacing w ih high hardness
and abrasion resistance JANG M mw LIZhuoxin JANG Jian
min SHIYaowu(School ofM aerialand Engineering Beijing Un iversily
of Technobgy Beijing 100022 China). p6 - 71

Abstract  The high chomim cast ion type self shiekled metal
cored wire (SMCW ) forhardficingw ith good operative perfom ance and
appearance was devebped The hardness of deposited metnl exceeds
HRC60 and the wearing resstance is 21 tines higher than that ofQ235
steel The m echanisn of self shielding was researched When manganese
content arrives at Swf4 inw ire porosity can be avoided while T iFe con
tent exceeds 10w ¥4, pitsw ill appear in the weld of SMCW. The micro
structure of deposited m eta 1 consists of m artensite and a little residual aus
teniw and the abrasive resstanthax phaseM ;C; distrbutes unifomly
inmartensitem atrix

Keyword hich hardness high abrasion resisance self shie ked

metal coredw ire or hardfacing

Correhtion of acoustic signals and weld depth in hser welding
LIU Jing ki3 CHEN Yan bin? XU Q ing hong( 1 Schoo lofM echani
cal and PowerFngineering East China University of Scicnce and Tech
no bgy Shanghai 200237 Chma 2 School ofM aterial Science and En
gineering Harbin Institile of Technobgy Hathin 150001 China). p72
-75 80
Abstract  Laserwelding & accompaniedw ith a strong acoustic sig
nal which contains a considerable anount of nfomaton on the welding
process and indicates ceriain aspects ofweld quality The characteristics
ofweld acoustic signalduring laser chdding were analyzed i details The
intens ity and pow er spectrun can ponen ts of acoustic signalswere ound to
be amath for theweld depth The dan mant pover spectra covered by
the experim ental set up ranged fran 2 to 10 kHz where several obvious
sgpectrum lineswere detected. The amplitude of acoustic signals decreases

and the acou stic pow er spectrum lines change fran ntensive and sinpl to



