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ton paths |ayer by Jayer and Projonging te interformatonal nter
vaLs the cracks coul] he avoided

Key wo rd; surfacing raPpy fom pg meta] cored
Wire§ crad‘; segregaton
E ffect of Joading rate on shear strength of SnA & u solder
jont  [IUWei ZHANG Ning SHI Yaowy [EI Yongping
( Schoo] ofMaterials Science and Engineering Bejjing University
of Technobgy Beijng€100124 China), Ps57— 60

Abstrac:t Effect of Joad n8 rate on shear strengt, and
fracturemade of SPA8Cu ( SAC) lead- free w]der jopt was pves
tBated The A8 contentof the solders used i he experinent was
1% ©3). The loading rate of he solder pintwasg ] mmy s
019 mm,s The results indicatd hat he shear stren€h in
creased wit the ncrase of Jpading rate and fracture with dJuctije
feature occured nside hesolder when he pading rate was Jess
than ] mm/s W hen Joad ing rate reached o1 mmys the shear
strength decreased and brittle fracture occured n he ntemetal
lic canpounds ]ayer of 'pin.t Moreover shear strength increased
with A8 cantent of solder increased at jow loadng rate wh ile the
shear streng€{, of solder pintwithz% Agwas the pwestat high
load ng rate

Keywords  lead free solder lading rate shear strength
E ffect of vanad jum on property of FeCr.C hardfacng alpy

WANG Zhihui HE Dingong YU Changli JIANG Jian
m in ( College ofMaterials Science and Enginccring Beiyyn&Uni
versity of Technopgy Beijn€100124 China), Pgl— ¢4

Abstract  Vanad um was added t0 FeCrC hay ficing al
loy and its effecton the popeny of he al]loywhenwelded and re.
heated was studied The hardfacing layers wer Pproduced on
Q35 mild stee] by supnerged arc weld n€ method The micra
stuctures wom surface of the overlayer were exam ned hym eans
of optica] microscope and scanning electron m croscopy( M),
Abrasive wear resjstance and hardness were testg] The results
showd thatheating process had effect on the hardness of the aL
loy The hardness ofm atrix decreased more fan 229 by rehea
tng The max hardness decreased 37 % with no vanad um
But ithas [ittle effecton the hardness of Prinary carhide ofwhich
the hardness decreased only 1, 4% -11. 3% by reheating Vana
dium cauld increase he apraspn properfy of post heated FeCrC
had facing alloy Using the ssweightof quenched 45 samp e as
abmsion test banch mark e jative aprasim value of he alpy
content ofg) 44 vanad im was| q In the same canditon that
of the al]loy with no vanad im contentwasonly | 3 The abrasion
Property increased 46%.

Key words ~ FeCrC hadfcig alloy
mat Post heat tream ent carbidg: aprason wear

vanadiun ele

Sinuljaton of tamPpPerature field and residua] stress field of
thin mner Jayer on hutt welding€ of clad PiPe YU Jian
rong, HE Xioximg2 WU BY, (HEN Haiyag LI Xa
odong (1 Schoo]l ofMechanica] Engineering Beijng Instiute
of Petrochanjca] Technol®y Beijng 102617 Ching 2 Col
lege ofMechanica] and Electrica] Eng€ineering Bejjing University
of Chen ica] Technobgy Beijing 100029 China), P g5—68
Abstrac:t The clad PPe has a hin nner Jayermade of
st jess stee] and a thick outer Jayermade of cahon see] and
the outer ]ayer has sane restricton  the temperature change

surroundng the nner layer when puttwel n€ the mnner layer
W it finite c](rncntmcthod the tmPperature fie]d was caon puted
when buttwe[ding mner Jayer and the stress field of nner layer
was canputed afer buttwelding The convection radiation and
contact effect peween the wo |ayers were consydered n the FEM
mode] as we]| as tamperaure depended materia] properties In
tema] heat generaton [cad ng€ method was applied © sinujte
heat source andmode] change ahility to smulate puttwel] The
velocity of jner jayer buttweld the tampPerature and stress field
of the jner |ayerwere discusseq Meanwhife thhe influence of he
P roperties ofmateriegl geamety of he p late and the welding heat
mputon pudk Jin€ disortion were analyzed hased on the sinula
tons The resultss indicate that he Seanetry of the P late and the
weling€ heat nput havemore effecton distorton than the proper
ties of materia]
K ey word§
si§ stress ﬁeld

clad pipg buttweld {finite element anay_

contact effect

M icrostructure characterjstic and Perfomm ance of pond ng
interface peween tianjuum alpy, copper,GCry5 LU
Shwingd,  ZHANG Guifeng, LI Guanghad, XU Peil
WANG Yavel (1 Henan Province Key [ ahoratory of A dvanced
Non_ {errousMetaLs Schoo] of Materials Science and Engineer
ing Henan Unyersiy of Science and ’I‘echnology [uoyang
471003 Henap Ching 2 Welding Research Instimlg% X jan
Jroong Unjversify Xi’an710049 Chil’léi 3 DepParment of
lectrica] and E ectronjc  Henan Technician Co]jege of Econanics
and Busness X nx@ang 453700 Henap Ching 4 Shanghai
Heavy Machinewy Plant Linited Corporation Shanghai) 245
Chna) Pe9—72 76

Abstract Difficuly pr diffusion honding of different
structure of titan um alloy, bearng stee] estricts the application
of tianjun aly The mechanjca] propertes of TigAl4V/Cuy
GC1s5 joints were evaluated by electronic tensile machine The
m jcrostructure characteristic and Perfomance of the hond ng mn
terface were analyzed by scann jng electron microscopy and EDX
Micn)hardnes’s the frmcture characteristics and area of nteme
taJlic canpounds of the jontswere analyzed by X- ray d iffrac ton
The results ndicated hat the tensie stengt of he pints under
the bond ng time | g ks Pressure 4 9 MPa
bonding temperauure the tensjfe strengt of joint reaches am axi
mum ofpng MPa in| 273 K The extenson honding tm e caused
the inttm eta]lic canpaund t ickness to jpcrease which would do

rises with the

ham © he pints Perpmance -Ti( Cu) solid solution which
was generated i ponding interface was advantageous 1 enhance
the joints perfppmance However the TjXCuy had more nfluence
on pints perfom ance whichwas’l‘% Cu Tzi Cuj (T% Cu4) FeTi
those caused he jont stengt © 8o down (CopPer {oi] shoul not
be 00 thick 1© be as interlayer i titanjum, GCr 5

Key words  inerlayer diffision honding banding nter
faog fensjle strengﬂa mntem efa]]ic canpounds

Heat sourcem odelin€ and power density analysis for vacu
LUO Y12 XU Huibi, LI
Chuntian, WU Guangfeng (1 Schoo] of Materia] Science and
Engineering Chongd ng University of Technopgy, (Chongding
400050 Ching 2 School ofMatera] Science and Engneering

NorﬂqwestemPol}’technicalUniversity, Xi’an710072 China),

P 73—176
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Abstrac:t The characteristics of heat source for vacuum
electron heam weld ng€ of deep penetrmtion were analyzed On the
basis of the aussian descend ng forheat source radijus and expa.
nentja] ncreasng Or power density of heat soaurce alpng the
deptb a mathenaticalmode] of whirling€ gaussyan hody source
with increasing Peak Power was establihed Under the leve] of
foausing and defocusing the powerdensity distrhuton for spe
cial hemaleffectof vacuum electron hean weld ngwas cajculat
ed by thismode] The results of hese cajculatons showed that
the power density distributon of the heat source m ode] was con
sistentwith the thema] characteristic of electron heam source
based on the idealized statt And hismode] was app [icable ©
the themaleffect smufation of vacuun electron peam welding at
different fcus Jevels

Key word; electron heam we}jing body source power
density

M icrostructure nvestigaton ode YAG laser welded 5A9¢
alum num_ Jith um a]loys CUI L}, LIXiayyan HE Din
gyong  CHEN L GONG Shuilt (1 College of Materals Sci
ence and Engineering  Beijing Un versity of Technopgy  Beijing
100124 Ching 2 Hgh Ene8Y Density Bean Processing Tech.
nojogy Deparment Beijing A eronautjca]M anu facturing Technol
ogy Research Institte Beijn€ 100024 Chha), P77—80 84

Abstract  Nd YAG laser welding of 5Ag) aluminum-
lithim( ALLi) alloy hin sheets has been carred out M icra
hardness tests across the transverse secton of e weld were per.
fomed The influence of Jaser weld ng on the micostucture of
5A90 alm njun. Jithiun alpy at different sectjons has peen eval
SM ad TEM Micmohardness
tests revealed that e laser weld had Jower microhardness than
that of basemeta] [.aserwells revealed the foratjon and pPres
ence of a zone of equjaxed grains ( EQZ) along he fusin hound
ary The mapr strenghening phase n 5A90 alum num. | ithium
alpy was §’Phase particles The Presence of fe § ‘Precipi@ates in
the weldswas proved by he LI super]attice reflections in diffrac.
ton pattems but the vojume of the §’ PrciPitates in the weld
zone was very littl;? which attriputed © the decrease n hemi

uated by oPtica] microscope

crohardness of the weld canpared wit the basemeta]
Key words aimipim Jihum a]pys laser welding
m icrosnuctur? S ‘Precipitates

W eding€ TC4 thin Plates by revolution Pressing in welding
ZHANG Yong 2 YANG Jiangud, [ U Xuesong
FANG Hongyuai (| St KeyLahoraoty of Advanced W eling
Technogy Production Harhin Institute of Technology Harbin
150001 Ching 2 School ofMatri] Science and Engineering
Lieoonng Technica] University Fuxin 123000 Liaonng Chi
na P gl—84
Abstrac:t
is larger than te critica] canpressian stress wil] cause puck]ing
distortim of TC4 thin Plate after nomal welding In order 10 de
crease huck]ing distort'pr’l the method of revoluton Pressing in
welding Pocesswas utilized 1© gain pPlastic extenspn n he high

process

The welded residual canpressin stress Which

temperaure zone of hewelding bead The residua] stress can he
reduced bY canpensating the Plastic shrinkage in fhe h8h ten
Perature zone Teansile st SEM analysis of e tensile testng
specinen and m easurenent of the pints dsorton afterwelding
were carried out The results showed that the deflection could be

decreased © wo thigds of he orig€nal deflection after the h £h
temperamure zone met] ecejved revojution Pressing W ih in
creased Pressing loading the deflecton reduced In aword the
method of revolutpn Pressing n welding process is feasihle ©
contro] the deflecton of T(4 thin P Jate we dment

K EYWOI‘d:S revoluton Pressing in weldng Proces;@ ”[(4
buckling disortion hin Phatwelding

E lectron heam hrazing repair of K45 Nibase superalpy
blades WANG Gang, CHEN Guoding ZHANG Bing&
gang FENG Jica] LU Chenglai (1 State Key [ahortory of
Advanced W elding Production Technology Harbin hstjtute of
Technolgy Hahin150001 Ching 2 AVIC Shenyang [ in ng
Aero Engie ( Group)y [in jted Comporation Shenyang 110043
China), Pg5—88

Abstrac:t The vacuun electron heam hrazing( VEBB) of
K465 Nibase supera]pys blades wity selfmade filler meta] was
sudied E flects of hough sot( &rind b8 offall he cracky ad
non through st ( &rinding oﬁg@/o © 904 the cracks) on te
cracks of pits were nvestigated It s discovered very few
through st sPecimens have cracks and a]] non through speci
mens have cracks M icrostrucure of the brazed joints wity self
made fillermeta] was studied bY means of scanning electran m i
croscopy ( SEM),  energy disPerse Pectrun ( EDS) and X @y
diffractin (XRD), The resu]ts show that the stucwure of hrazing
seam consists Of Nibasey sold solution Ni Si \I];B N;Al
ﬁnde‘ Si

Key words
b ladc;% mterfacia] reactijon projuct

electron heam bmzing N ibase supcralpy

E ffect of Jaser power on weldng process stability of Nd
YAG lhsershort circuit M AG hybrd welding WANG
Wei LN Shang@yanZ WANG Xuyou IET Zhen (1 Harbin
W edng Institue Harbin 150080 China), P gg—92

Abstrac:t The effect of laser power on wel]ing process
stahility and the fomaton of weld were nvestgated during Nd
YAG laser short circuit MAG hYbrd welding in this PaPer The
resu]ts showed that Jaser poverwas an importantwel]ing parane
ter which could affectweld ing€ process stahility When short cic
cu itMAG weld n8 process canh ned with laser Power weld ng
Processwau ] hecane stahle PBut it was not true thatwel] ing
s@abiliy wauld rise wity laser power ncrased The most stahle
weling process presented when Jaser power was ower SO ac
cording 1o the laserpower Nd YAG laser short circu tMAG hy-
brdwelding could be classified nto three stages  the stehilizing
arc sage with ower Jaser nower transition stge and deepen ng
weld Penetration stage w it higher laser power Fina]l}’ the rea
sons for how Jasermade arc © hemore stable were analyzed

Key word; laser we lding arc we lding hybrd we lding
GMAW

E ffect of A ] content on propertes of Zn Al fillerm eta]
ZHANG Mart2  XUE Songal DAI Wel, T1OU Y inbid
WANG Shufding (1, College ofMaterials Science and Technojo.
gy Nan jing University of Aeronautics and Astonautics Nanjing
210016 Ching 2 College ofMechanica] Engineering Huaiyin
Instinte of Technopgy Huaian 233001 Jiangsy Ching 3
Zhejiang X nmui W elding Materia] [Linited Corporatop Sheng.
zhop 312000 Zhejimg Chia), P93— 96



