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e toughness test standard 0 — Resistance curve tess were conducled
w ih multiple specinens at 5 'C in welled pints of X56 pipeline steel
And then the Q) ,valies ofweld and HAZ were obtained The assessnent
was carried out by using the maxinum stress at diferentwater depth and
the stress concentraton and residual stresswere also considered The ol
erablk surface fhw sizeswere gained at perfect alignment and m axin um
allwablem isalignment This sudy hys he foundation for udging the ac
ceptability of flavs
Keywords Britih standard blerable size engineering critical

assessnent

Finite elan ent analyses of instan taneous stresses of hotplate welded
jontofp hstic pressure pipes W ANG Jian pingt HUO Li xing',
GU Kan feng ( 1. School ofM aterils Science and Engineering T in jin
Unwemwity Tianjn 300072 Chmna 2 Shenyang Instiute of Autan aton
Chinese A cadany of Sciences Shenyang 110015 China). p21 - 25
Abstract Based on constiutive relatonship of th em al viscoelas tic
niegralmode considering the properties ofmaterial which depend great
on empenature flucuation and the effect of phase transition htent heat
heat force coupling function and bad step character of ANSYS were an
pbyed © smuhte the hot plate welding procedure of high density poly
ehylkne(HDPE) phstic pressure pipe The finile elment analyses on
stresses d i tribu tion of welled pintwas conducted and transient stresses
distnbution pattem in axial radinl and circumferentnl directions were
obtained. Residual stresses wasm easured by the matharmethod and the
sachsmethod and it shoved that the actualm easured results of the resid
ual stresses are basically coincidentwith the results of num erical analysis
Keywords high density polyethy kne pressure pipg hot plaig

welled joint mstantaneous stress finite e kment analyses

Effect of single can ponent fluor ile flux on TIG arc shape for Ti al
by LIX iao hong ZHANG Lian fng DU Yu xiaol Beijing A eron au
ticalM anu ficturing Technolbgy Research Instinte Beijing 100024 Chi
na). p26 -28

Abstract BT20 titanim alloy of2. Smm thickness waswelded by
conventional TIG and single canponent fluonide flux TIG  respectively.
The results shoved that the influences of different sing ke canponent fluor
des on the shape of arc are different And the re htionship of arc shape
and the weld penetratonwas also ob ained

Keywords  single canponent flioride fliy A-TIG welding arc
shape
Edge detection ofweld in age based on Canny operator XIE Zhi
meng GAO Xiang dong( Deparment of M echanical and E lectrical Engi
neering Guangdong University of Technolbgy Guangzhou 510099 Ch+
na). p29 -32 36

Abstract W eld edge is hemost mportant characterstic n aweld

mage The fact of selecting an approprate edge detecting operator and
obtaining the accuratle weld edge nbm aton is a key pocess in weld i
age processing The canny operatorwas used o extract the weld edge
and its principle and impkm entatonwere disaussed And the canny op
erby kirsch operabor prewitt operabbr wbert operabbr sobel operabor
and gauss hplace operatorw ere applied in detecting the weld edges to test
the effects respedively The analyzsis of heweld mage andweld center
coord nates show ed that the canny operator & a very effective way o detect
the weld edge and also suible br the sean tradking process based on
ViSOn sensors
Key words  Canny operator edge detections sean tracking i

age processing

Num erical sinu htion of improving weld ing efficiency of TIG surfice
protection ZHENG Shu', HU Guo hui, CHEN Fang quan
YANG Huanm ing® ( . Shanghai Instinle of Applied M athem atics and
M echanics Shanghai University Shanghai 200072 Chmna 2 Collge of
M anufacturing Autan aton ShanghaiUniversity Shanghai200436 Chi
na 3. Jian Zhong Chen icals Comporation Sichuan Yibmn 644000 Chi
na). p33 -36

Abstract  Based on the Navier Stokes equation and renoma liza
tion group ( RNG) x € wbulence model the flws awund the nuclear
fuel stick and the weld caviyy were smulated numerically by the SM-
PLEC alooritm. The body fitted coordinates siaggered gridmethod and
self adaptive technique was utilized n ths sudy Through the analysis of
flow amwund the nuclar fielstick and the weld cavity the defect of the
old stmecture was found out and womethods to mprove the welding effi
ciency were proposed

Key words  computational fluid dynamics nuclar fuel stick
SM PLEC algoritm

Superplastic solid state weld ing of dissin ihr steels under d ifferent
m icrostructure by ultra fin ing treament ZHANG Ke kd, YANG
Yun liny ZHAO Ning WANG Chang shengh WANG Yao lif (L Ma
terial Science and Engneering Collge H enan Univesity of Science and
Techmo bgy Henan Luoyang 471003 Chma 2. School of Material Sci
ence and Engineering X ian Jaobng Uniersity X ian 710049 China).
p37 -40
Abstract  Them icrostructuresof 40C rand T10A skeel and its sur
faces were ultra fined through salt bath cyclic quenching high frequen cy
haxening and hserhardening then influence of the welded surface m-i
costucture of stee k on the process and pint qualiy of isohemal super
plastic w lid stale welding ( ISSV) r 40Cr/T10A dissin ikr steels was
studied The experimental resuls showed that the welded surface micro
structure of steel phys an mporant ol n te fomation of BSW jpint
The welding tamperature of BSW exiends to bow tem perature ranges and

the mitial strain rate exiends to higherstrain rate rangeswhik having finer
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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
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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



