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Abstract Accoxing to the brazing techniques of hige scale gen
erabors and high power transbmers a 20 kHz/40 W superaudio fre
quency mverted w e ding pow er supp ly was dasigned. Itused PM ( Pulse
Symm etrical Modulaled) pover control inverter The serial resonant fill
bridge mverterexecutes both power converting and power ad justing The
main switches of the inverter are contiolled according o the PSM and the
mnverteralvaysworks at resonantw ith the same pace of the bad and wok
n shutting off atZCS and ZVSwhile sv iching on and off The inverter is
w ith unity power factor and raises efficien cy

Keywords Welding Inveter ZCS Exceed Audib Frequency

Induction Generator Transfomer

M echan ial properties and microstructure of TIG +M IG welded
jontofTOl steel CHANG Ti un, GONG Zheng chun LI Zi
fng', WANG Chang bai' ( 1 School ofM echanical and Electric Engi
neering Harbin Engineering Unwersity Harbin 15000, Ching 2 Har
bin Boikr Canpany Ld Habin 150046 China). p59 -61 88

Abstract  The mechanical properties creep strength and high
tem perature ageing of TIG+M IG welded pint of T91 sieelwere tested
M icrostucture and fractuire momphology of the pintwas analyzed The
creep strength of 25 C fr 17958 h is 70MPa which can deduce hat
he suskined strengh afier 10° h is 46 SMPa and he FATT & —13°C.
It is proved that he propertes of TG +M IG welding jpint at high tem per
ature is detemined by the change ofmicrostucture Furthemorw M,;C¢
phys an important wle

Keywords T91steel FATT; microstmcture sustained strength
Investigation for SpmAgCu/Cu and SpnAgCu /Au Ni/Cu surface
m ounted soldered joints stored athigh tem perature XUE Song
bai, WANG Xu yan', YU Sheng lin* (1 College ofM ateriak Science
Technologgy Nanjng University of Aernautics A stonautics N anjing
210016 China 2 The 14t Research Instin® China E kctionics Tech
nobgy G roup Cowporaton N anjing 210013 China). p62 —64

Abstract Shear strength and fracture phobgrans of S &Cu LCu
and SnAgCu Au Ni Cu surface mounted soldered jints stored at hish
em perature were nvestigaied. Resuls indicate that the shear stength of
SnAgCu Cu and SnAgCu Au Ni/Cu sodered pints decrease with high
m perature sorage tine increasing and the shear strength of SnA gCu /
Cu soldered pint & higer than thatof SnAgCu Au Ni/Cu soldered pint
Analysis or fracture photbograns of SnAgCu Cu and SnAgCu Au Ni/Cu
soldered pints ndicaes hatmost of he fracures of SnAgCu Lu and
SnAgCu Au Ni/Cu solered pints occumed in themetallic layer of sur

ficemounted canponents’ ends and minonty fractures occurred in the

solder pad interface or in the sokler

Key words shear strengly SnAg Cu solder sMered pint

storage at high tem perature

Sinu htion of the tanperature field and flow field in full penetration
hser weklling DU Han bin', HU Lun j& WANG Dong cuan’
SUN Cheng i (Aubmotive Engineering A cadan y of Shanghai A utan o
tive Industry Ca (G oup), Shanghai200437 Ching 2. School ofM ateri
akSci  Eng Huazhong Univemsity of Science and Technobgy W uhan
430074 China). p65 - 68 100

Abstract A three dimensionalm athen aticalm ode 1 or the temper
ature field and flw field in full penetration hserwelding of tianim alby
was presented In ths model the heat source canprises a plane heat
source on the bp surface and a cy Iindrical heat source abng the z direc
tion which takes into account the phsna effect and the keyho ke absop
tion The mushy region is ntroduced © provide a smplemethod to dis
pose of the pressure and vebeily boundary conditions Calulated resulis
fran the models are Hund to agree w ih the experi ental results br the
geometry profik ofweld Themetal flw is he main cause for om ing the
typical “ hourg s’ cross section profile

Key words  hsrwelding emperature fiekk flov field mathe

m atical sinuktion

Influence of cerium on m icrostructure of Sm Ag Cu kad free solder
CHEN Yan', XUE Song bat, LV Xiao chun, LIAO Yong ping' (1
HatbinW elding Institute H arbin 150080 China 2 Nanjng Unweisity of
Aemwnautics and Astonautics Nanjing 210016 China). p69 — 72
Abstract  Them icrostuctures of Sm 3 8Ag 0 7Cu kad free sold
erwih different contents of cerun were suudied The studied resuls
show ed that them icrostructures can be refined and the interm eta llic can
pounds can be suppressed because of addition of snall anounts of cerum
into the kad free soder W hen cerim is Q 03wt %, the micostucture
of the solder is fine and distrbuted unibm ly and which possess the best
m echanical properties of sollered p ints and betierwetwbility When ceri
um is over Q 03wt %, the black cerium- rich phase appears and increa
sesw ith the content of cerim. The microstructure analyses and theoreti
cal calailaton ndicaed thatthe bhck cerimr rich phase is a can pound
of Sn and Ce
Key words  cerim; lead free o ey m kcrostructure
Tansient liquid phase bond ing tungsten to copper alloy SHEN Y 1
ful, LU Shifu} LIJunwef XU Jie'( 1 College of M akerials Scien ce
and Tedinobgy Nanjing Unwesity of Aeronautics and A stronautics
Jiangsu Nanjing 210016 Chma 2 XiM en Honghi Comporation Fujian

Xianen 361021 China). p73-176
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Abstract T rmnsient liquid phase bonding of Tungsten (W) ©
copper( Cu) alby using 67Cu 33Mn or67Cu 33Mn- 5N i (m ass fracton)
as the interlayerwas studied. The microstmctures and chenical composi
tion across the bond interface were analyzed by using SEM and EDX. The
microstructure of TLP pint using 67Cu3M n 5N i as the nterhyerwas
denser than that of he TLP jontusing 67Cu 33Mn as the interlayer The
addition of N iplays an mporant ok in ncreasing diffusion rate isother
mally solidification rate and n Ni(W ) wlid solution Hmaton The
bond ing m echanisn of W to Cu alby is found to be a can b nation of TLP
bonding and brazing The TLP acts as a fasbl bondingmechanisn of
the CuM n interhyerand the Cu alloy whilk the brazing m ech anism pre
vaik beween the interhyer and heW.

Keywords transient liquid phase bonding brazing micostue

ures mechanisn

W aveket transform algorithm of seam inage process wih D SP
HUANG Jun fen!, JIANG Lipeil, ZOU Yong, YN Shu yar® (1. Opio
m echatronic Beijing A reaM ajor Laboratoly  Beijing Institute of Peto
chenicalTechnobgy Beijing 102617 China 2. Collge ofM aterial Sci
ence and Engneering Beijing Unversity of Techno bgy Beijing 100022
China). p77 -8

Abstract The position of sean centerwas gotwih temphtem atd
algoritm. First sean template was acquired thrugh wavelt transbom
then the template was shifted n subsequent sean mage and comelaton
coefficentswere cakulaled accordingly  the comn comesponding to the
max corelaton coefficient was taken as seam center positon of subse
quent sean mage The sean image is processed w ith TDS642EVM  since
DSP has advantages i digital signal processing Principl of 2 —=D wave
ket transfom algorithm was analyzed then wavelet transfom programs on
DSP are deveboped At last exanple of processing pipeline sean image
w ith TDS642EVM was given

Keywords scan mage process 2D wavelt transom; DSP
Nev heat source model for numerical sinuhtion of electron beam
welding  WANG Xichang WU Bmng ZUO Cong jn LIU Fang jun
( Beijing A eronau ticalM anu facturing Technobgy Research Instinte Na
tonal Key Laborabory ForH ighDensity Beam P rocessing techno bgy Bet
jing 100024 China). p81 -84

Abstract Rotary G auss body heat source model can show appro
puakely the character of electon bean deep penetrationwelding butonly
sn oot “ parabola” shape weld can be obtained It is mproved o reflect

general “ wine cup” or“

nail” shape weld and also nunerically smuk
ted temperature field distrbutions during election bean welding of plate

by usmg ANSYS and itwas valdatedw ithwe ld pofilke and hemal cycle

cuwvesmeasured The resuls of cakulations is in a good agreementw ith
the experment
Key words

ekctron bean welling heat source model tempera

ture field weld profik themal cycl curves

Finite elen ent analy sis on relib ility of soldered joint of J lead
WU Yu xiu XUE Song bai HU Yong Fang ( College of Materials S ci
ence Tedinobgy Nanjng Univesity of Aeronautics A stronautics
Nanjing 210016 China). p85 - 88

Abstract  Finite el entm ethod wasused b sinulate the so dered
pintof J kad of the S0 J(SmallOutlne J lead Pafkage). Results ndd
cate that the distortion is obvious thecermic camrierw ih upwarp trend
the J lead with frih exiension trend butthe PCBw ih litte dsbrton be
cause of the rigidity dsphcanent restrict The strain of the J kad sold
ered jont ‘soldered heel & bigger than the soldered toe and the center
place has the lkast strain The stress of the } kead soldered heelis bizger
than the other phce of the soldlered pintand the stress distrbutes a wide
area where is the weakest phce of the who ke solered pind o it is easy
to bse efficact  The stress of the J lead soldered toe is less than the sold
ered heel and the stress dstnbuting area is snall On the contrary  the
J lead soldered pint “center phce distrbuies a lage area and he stress
value is one order kss than the stress value of soldered heel and so ldered
tos w0 it is the salety phce of the solered pint The calculted values
are in agrean entw ith the expermental results

Key words SOJ stress solered joint finile elment

M ikrostructure analyse of surface Timetallized graphite LU
Shi fu SHEN Yi fu WANG Shao gang( College ofM aterin k Science and
Techno bgy Nanjing University of A eonautics and Astonautics Nan jing
210016 China). p89 - 92

Abstract Them icrostucture of surfice Timetallzed graphite was
analyzed by XRD, SEM and EDX The results show that the surface Tt
m etallized g raphite consists of interior hyer ( graphile), transition hyer
(620¢m), dense layer (40#m) and exteror hyer ( Ti). XRD and
EDX results shov titaniun cabide phase in the dense layer SEM analy
ses confim that good bonding exist between the mierfices The shortm-
co structural crack between tianium and dense hyerwas found due to
the hige difference n the coefficient of them al expansion The crack can
be elim mated by fumace coolng mstead of air coolng Itwas not found
beween dense layerand transition layer because of tianum cabide de
fomed by the THiC reacton

Key words

graphile titanium; metalliation micostu cture

Establishm ent of fatigue Fractaldam age evolution equation on TC11



