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Fo. 1 Dagram of EB scanning control sysem
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Fg 2 Scannhg track of ekbctron beam brazing
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ity monitoring systm & created based on fuzzy bgic This sysiam is use
ful n evaliating nugget sizes and proposing possbk causes or the varia
ton i nugget szes In case of expulsion the systam can ako detect the
strength of expulsion the tine atwhich the expukion occus and the
possbl causes br it

Keywords alm inum alby resstncewelling elctmagnetic

force evaluation indey quality monitoring of spot welling

Development ofa nev AgC uZnSn fillkerm etal for brazing T Ni shape
mean ory alloy and stainlss steel LIM ing gag SUN Da qian QU
Xiaoming LIUW ei hong (SchoolofM aterialsScience and Engineering
Jilin Univesity Changchun 130025 China). p44 -48

Abstract A nev type AgCuZnSn fillermetl suitable for brazing
TN i shape menory alby and stainlss steel and applying in bim edicine
field has been developed. The me lting characleristics microstw cture and
brazing properties of AgCuZnSn fillkrmetak were mvestigated and me
chanical properties of the pints of TN i shape memory alloy and stainless
skeel brazed with AgCuZnSn fillkr metals were evaliated The results
shoved that the liquidus and soldus tmperatres of the nove lA g51 ~
53Cu2l ~23Zn17~ 19507 ~9 filkrmetalwere 590. 0°C and 635 3°C,
respective Iy The filltrmetalmamnly consisted of -Ag w0 lid soliton o
Cu sold soluiton and A g Cu eutectic phase as well as a little Cuyy Snps
AgZn Ag;Sn and CusZng canpounds The tensile streng h of the brazed
pint of TN i shape man o1y alby and stainless sieel using the fillermetl
reached 10320~ 360MPawhile the bssof shape mem oy effect and supe
rehsticity of T N i shape m anory alby was lov. The devebped A gCuZnSn
fillerm etal had advantage of lov meltng pont brazngmetallurgy char
aclerstics and nlerfice metallirgy unity and the brazed pint had good te
nacity and phsticity

Keywords

Agbased fillkrmetal meling point microstucturg

TN i shape menory alby stainless steel

Finite elan entm ethod analysis of tanperature field in keyholk p hs
ma arcwelding WANG Huai gang WU Chuan song ZHANG M ing
xian( Shandong Uniersity Jinan 250061 China). p49 —53

Abstract Themodelsof both heat source and welding tanperature
fieldwere developed according © the characteristic of keyhol phsna arc
welling (K-PAW ) process The result of mmerical simuhtion ndicated
that neither general double ellpsoidal heat source nor three dimensional
conica |l heat source could precisely describe the themal process in K
PAW. A modified model of three din ensional conical heat source was put
foward Itcouldbeused b calmlate theweld width on both the op and
the bottan surfices of the wotkpiece exactly But for the fusion lne the
cakulating precision was lover Based on the theoretical analyss of key
hole and we ld poolbehaviors a novel heat source mode lwas enplbyed

which considered the canbined action of both heat and frce from the

plasma arc Finite elment analysis of the temperaure fields n K PAW
was conducted and the cakulated geanety result of K- PAW weld gean
ety was in agreamentw ith experimental resu lt

Key words

phsna arc welling keyhole model of heat source

tam perature fiekk finite el ent analysis

Effect of Nb and Cu metal hyer thickness on m icrostructure and
property of S{N, Nb /Cu Ni/Inconeb00 joint YANGM m ZOU
Zeng da QU Shiyae WANG Yu fu( School of M aterials Science and
Engineering Shandong University Jinan 250061 China). pS4 - 58
Abstract  Partial liquid phase diffision bonding ( PLPDB) of
SiN, to Incone 600 high temperature alby was carried out by using the
interbyerof Nb Lu Ni foil Themain processing facrs had been high
lighted for te strength of SEN, Nb LuNi/Incone 600 systan. Opti
mum parameters had been oblained as bonding tenperature 1 403 K
bonding tme 50m in and bonding pressure 7 5M Pa Effects of Cu and
Nbmetal hyer on the micostiucture and properties of pintwere respec
tively investigated by changed thidkness of Nb and Cu hyer Test results
showed thatwhil the thickness of Cu hyerwas thmnner than 0. 05 mm
the strength of pint increased fastwith the increase of Cu hyer thickness
butwhen the thickness surpased @ 05 mm the strength of pint i
creased sbwly with he ncrease of Cu lhyer When the thickness of Nb
hyer ncreased the thickness of reaction layer increased but the strength
of Sy N, Nb [Cu Ni /hconelb00 jpint ncreased firstly to am aximum val
ue then decreased
Key words  partial liquid phase diffusion bonding ( PLPDB );

SN, cermics Inconelb00 high emperture alloy mierlayer

Scann ing ekctron beam processing technology based on progranma
b ke control LI Shao qing WANG Xue dong ZHANG Yu xm YAO
Shun (W elding Engineering Institite Shanghai Jiaotong University
Shanghai 200030 China). p59 - 62 66

Abstract A general vacuum electron bean (EB) machinewase
quippedw ith a contro ] systen of electron b ean scanning whid consisted
of wo electron bean deflection coik mndustial peronal canpuier
( IPC), muliifinctional DAQ ( data acquisition) card power anplifiers
programm ab ke logic contwo ler( PLC), virtual instuments (V1) software
LabV EW and so on. The EB scanning track scanning frequen cy and en
egy density distrbution at heating zone could be progranm ed off lne and
adjusted on lne Brazing experinent of stinlkss steel capilhry tube o
plaie structure was camied out by m eans of the systan and the quality of
brazed jontsmet the technical ecificaton of stmcture D issin ilar albys
like niobuim and titan im w erew elded using th e scanning heating mode of
dissymm etric heat mput The pintwas found thatm elted niobiun an ount

was asmud as tianim and the weld shapewas alnost ssymmetric D is

sim ilarm etls that couldn’ t be welled directly such as Re Timight be
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welded by using scann ing heating techno bgy to prepare the povderm etat
bigical transition hyer
Keywords

electron bean ( EB); scanning conto | system; scan

ning trads enewgy control

D iffusion bond ing of TC4 NiQAILO 31 5 GUO Wel., ZHAO
Xihuat SONGM in xids FENG Jicaf YANG Biao' (1 SchoolofMa
teria,] Jilin University Changchun 130025 Ching 2 StateK ey Labora
ory of Advanced W elding Production Technobgy Harbin Instimie of
Technology H arbin 150001 China). p63 - 66

Abstract TC4 and QAN03 1 5 were diffusion bonded with N i
interhyer The diffision bonded pints were evaliated by scanning e lee
tron m icroscopy ( JEOL JM 6700F ) and its ataching energy dipersive
spectoscopy( EDS). Intem etallic can pounds at the mierfice were detec
ted vie X ray diffraction(XRD) and micmhardness tests and tensile test
ngswere done b evaluate the properties of bond pints The results indi
caed hat TC4 and QA1103 1 5 with Ni nterhyerwere bonded fim ly
under the condition of 870 C tem peratire 10MPa bond stress and 60m in
holdng tme and the bond strength was up o 325MPa fairthemorws va
rious reaction bands appeared i the diffision zone and Nil'i phass
(NiTit NiTi) phase and Ni( Cu) solid solution were produced at the
nlerfice mne

Keywords difusbon bonding

tianim ally copper alby Ni

mnlerhyer microstiucture

Soldering of LD31 alm inum alby w ih electro brush phted Sn Pb
albys  ZHAO Zhen qing', WANG Chun qing', DU M iao> HUANG
Yi( 1 Hatbin Institute of Technologg Habin 150001, Chinag 2 Har
binW elding Institute Habin 150080 China). p67 - 70 74

Abstract  The bonding of LD31 alm num alloy with elctron
bmsh phted S Pb solder after the deposition of Ni and Cu transient hy
ers was investigaled i this paper The inflience of electric deposition pa
ram elers of SnPb alby on the coating quality and subsequent soderability
was studied The constiution of coatings the morphobgy of Sn-Pb coat
ing the bondingmechanisn n the soldering and the e lm entsdistribu ton
n the soldered pintwere studied by scannig electron microscope ener
gy dipersive X ray analysis and metalbgraphic analyss The results of
soldering experment shoved that afier the deposition of Niand Cu coat
ings the bonding of LD31 alminum alby could be transfomed o the
bonding of copper and the bonding of coatings could bear the heatng
conditon i the soldered The shear strength of the solered jpint could
reach as high as 20MPa

Keywords LD3l almimm alloy electron brush phting coat
ing soldering

Particularity analysis of Francsk tuib ine runner’ s sinu b tion during

welding JIShu de FANG Hong yuan LIU Xue song MENG Q ing
guo(H arbin Institite of Technobgy Habin 15000, China). p71 - 74

Abstract A in ing at the partialanty of Francis tuthine munner s
smultion in the process of welding the method was adopted which
solved the loading of we ding themal source by means of node o node
connection and the m ethod was brought fow ard which s ved the problan
ofweld” swire fed by dividing the well into many parts These wo
m ethods were proved reasonably by the mnner’ s temperature field M ore
over the problan of heat conduction beween independent entities and
the problan of heat e lm inaton beween blde and airwere successfully
solved by using contact bodies Ithad mponant guiding significance to
the nun erical sinulation of canplicated weldments

Key word s

wnney welding numerical smultion tan perature

field

O ptin ization of water dissolution modification process using silver
brazing fluxes CHEN Hai yan LIWeimm LIFeng SHU Chang
(Faculy ofM aterial and Energy Guangdong University of Techno bgy
G uangzhou 510643 China). p75 - 76 80

Abstract  The optin zation of the water dksolution process using
silver brazing fluxes was conducted by orhogonal st The test result
show ed that effect of bake tme on flux property is hebestnotabk next
proportioning of can positions affected flux propeity then bake tempera
ture affected flux property The optimum process parameters are can po
nent of 429 KF+ 234 KBF, +35% B,053 bake tine of45min and bake
ten perature of 350 ‘C. By using the silverbrazing fluxes e best resuls
of the jpinting can be carried out

Key words

silver brazing flux orthogonal test absoptivity

melting point spreading property

M odeling of welding pool surface reflectance of aluminum alby
pulse GTAW LI Lai ping CHEN Shanben LN Tao (Schoolof
M ateriak Science and Engineering  Shanghai Jiao ong Unwersity Shang
hai200030 China). p77 - 80

Abstract  The key to the surface height calalaton of pulse
GTAW welding pool based on shape frm shading ( SFS) & to build up a
surfice model of we ding pool Based on the maging characleristics of a
lun num alloy pulseGTAW welding poosl the surfice reflectancem odel &
built after analyzing arc intensity filer systan welding pool shape and
reflectance characteristics W ith smooth constraint condition of the weld
ing pool surface and varible ficlr successive over relaxation ( SOR)
method the height ofwelding pool surface is calculaied and the error s
analyzed
surface reflectan ce

Key words  almmnum alloy pulse GTAW;

model ofwelding pool shape fran



