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(1. Schoo] ofMateria] Science and Engineering, Jiang€su Unp
versiy Zhenjing 212013 Chig 2 State Key Laoraory of
Advanced W ed n€ Producton Technology Harhin hstiute of
Technopgy Harbinis0004 China), P 17—21

Abstract  The ST /6061 AIMMCs pints wer produced
bY arc ultrasonic Plasna arc n siu weld alloyng by arfn njtro.
gen m xture as P Jasna gases and Tiw re as fi]ler ofmposn,e and
the effectof arc u [trasonic on the mjcrostructures and mechan jca]
properties of the pints was investigated The results ind icate hat
w ihout arc welding
( PAW) ) new phase AN is slender needle |ike A;Ti s bulk
y and the new particles such asTiC and TN d istrbute uneveny
in weld Because arcultrasonic can refine the new rejforced
canposites such as T{C and TN si8nificantly and mprove theijr
distrbutiop new phascAlTi becane snaller and less The test

arc ultrasonic ( conventona] Pplasna

resu [ts of mechan ca] Popery show tat the maxinun tensijle
strength of the welded pint gained wit arwc_ujtrasonic is 225
MPa rajsing ahou 7% aam pared w ith conventona| PAW.

Key word; SCP/AH\/JMC? pPlasma arc weHin.g arc
u ltrasonig mechan jca] P roper{y

Fnite efament analysis of residua] stress n weld and holt
YU Jiahuan DATILi LIHong
shuang .U Q pngyang ( Schoo] of Civil Engineerig  Shenyang
Jenzhu Uniersiy  Shenyang 110168 Ching), P22—26
Abstraczt Three dimenspona] finjte element maje] of
welding heam-oJunn connection canponents  including angle
ste¢] bo]t beam and columpn s established by taking€ account
of the effect of amperature on the thema Physical poperties and

mechanjca] properties of meta] and the tanperature and he re

beam_colun n connectjons

sydual stress d strhutions dJurng heating and cooling process are
accurately canputed by using of ANSYS software The results
show that the weld n€ regon s danmatedmamly by tensije stress
and different can ponents possess ( ifferent resdual stress vajue
The maxinum and mininun resijua] stresses occur in the b011§
which arepoq g% and 11 45% ©f he desgning strength value
repectively and are jn accord w ith (Code of Stee] Structure
Key words canpos jte connect'pp welding bolt resid

ual stress

Simulation of 0] ificaton m jcrostructure n welled m olten
poo] of nickelbased alloy DONG Zhbo, MA Ruj
WANG Yong 7HAN Xw@ohong WETI Yanhong3 (1 Stue
Key Laporatoy of Advanced Welding Projuction Technology
Habin Institue of Technolgy Harbin 150003 Ching 2
Shanghai X inli Institute of Power Equipment Shanghai) 0125
Ching 3 School ofMateria] Science and Technojpgy Nanjing
Unjversjty of Aeronautcs A stronautics Nanjing 210016 Chi
na) P 27—30
Abstract
ma] ified and apPlied to sinujate dendrite growh during soli ifi
cation process inwejded molen pao] of nickel based aly The

(Org8inal celjujar autamaton capure rule was

resu [ts show that the campetitive 8w, hbeween dendrites with
d ifferent crysta]pograph ic axes orienfations s ntense The grain§

whose crysta]pgraphic axes orjenfatons are in accordance with
the directon of jargest Emperature gradient have a fast Erowth

speed and overgrow other gmin’s sO that theY can keep growing

durng so]idificaton Process Mearwhile soJute concengrates in
the residual [duid i the closed zane an g dendrites and den
drie ams which can Jead to severe graj houndary segregaton
after so]d ification process

Key words welded molten poo;l dendrite gromh epi
taxja] grwvtb celujar autamaon

E ffects of surface state of C/S{C canposites on prazing of
C/SiC ©oNb LU Yuzhang ZHANG Lixg YANG Zhenw
en FENG Jicai LIHongwei( State Key [ahoraory of Advanced
W ed ng€ Production Technology Harbin Institite of Technology
Habinjs00, China, P31—34

Abstracg C/SiC canposites and Nb were brazed with
equatanic rato TiNi amposite Pils n vacuum and the effects
of surface state of Cy S{C canposijtes on the m jcrostucue and
proper®y of he brazing pints were investi8ateq ‘The results
showed that he (Ii Nb) C reactin Jayer beween C,/SiC and
fillermeta] in the brzing pintwas serrate when the C/ SC sur
face state was aut by the electric spark |hear cutthg machingz
but the (Ti Nb) C layers were hoth flatwhen the surface of C/
S{C were polished and sanded before brazing The sermate reac
ton Jayer decreased the stress concentration at the C,S{C-filler
meta] interface and was henefit for fhe joint The shear strength
of brazing joints of Nb and C,SiC at spark cutting sw@te reached
188 MPa which ismuch higher than tat at polishing and san
ding states The fracture of prazing joints of Nb and C,ST at
spark cutting state 10k Place atC/S{C basemateria]l C,SiC- fill
erme@] inerface and fillermew] buthatof he other wokinds
of pintsmainly occurred at the C/S fillermeta] interface

Key wo rd§

crostrucure shear stren8t

C/SC C(mposite§ bnlzg surface satg m i

M echanign nvestgaton of Bi ayer formatjon at anode -
terface inCu/SnggBy Cu so]der jont nduced by electran i
graton HE Hongwear2 XU Guangcher, GUO Fu (,
Colkge of Materia] Science and Engineering Beijing University
of Technology  Beijing 100124 Ching o Deparment ofMe
chanica] Engineerng Tsinghua Universiy Beijing 100084
China)  P35—38 42

Abstrac:t Mechanisn of Bi Jayer fpomatpon at the anode
interface n Cy Sn58Biy/Cu oder pintwas nvestigated under
curentdensity of§x 1 ©1 2x 10* A/ @2 During efectran i
gration proccs,s Biwas themamn diffusing€ species which m gra
ted fran the cathode side t0 he anode side under electran graton
force Biwas the first species to reach anqle nterface hecause
the diffuson velocity of Bi i fastr han fhat of Sn Thereprg
canpressive stresswas fomed at fe anode interface when much
mor Bjatns accunulated there and canPelled Sn tom grate ©
wards the cathode side and the continuous B Jayerwas fomed

at he anqde pnterface n he mean tme tensife stress was
fomed at he cathode nterface Jue © he departure of meta] at
angs which led © vods and cradks pmaton Themomho]®.Y of
the Bi layer icluded P lanar type layer and groove tyPe layer

The diffusing channels of heB i atmswere Bjgrain houndaries

Sn grain houndaries and Sn/B i nerfaces W ith he currentden
the Bi layer tickness in

crease] The electram Braton Prce and Joule heating ©ok on Hhe

sity and stressing tine jncreasing
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main drving pree for Bi diffuson and m gragon
Key wo rd; electran igration Bi laye;r current density
Joule heatng

Nun erjca] sinujation of weld Poo] gean etry and surfaces
defomaton in GMAW N Yonging  ZHAI 1.€j
ZHAOMng (1 Collg8e ofMechanjca]  Electrn ¢ Engineer
ing China Unijversity of Petofuy Dong¥ng757061 China
2 Shengli Engneerng Consultng Co, [, Dongying
257026 Chia), P 39—42

Abstrac:t Numerjca] sinujaton analysis mode| fr gas
meta] arc welding (GMAW ) was creatd i the course of the
welding heat based on Visua] Fortran A dauble e]libsod heat
source mode was add@ ted to depPict he d strbuton of amoving
GMAW arc Transient variations of weld Poo] geanetry and free
surfaces deformation were predicted and verifieq The results
show that the cajculated w dth and dePth of mojten poo]| are in
agreament Wit those of the expPerinenta] resu s

K ey words
at'pn doup e eilipsoid heat sourcg numerica] analysis

fasmefa] arc weHin.g free surfaces deformn

M icrostructure and popertes of WC4Co EQ) coating of cast
stee] 10]] WANG Jiansheng 2 MENG Huimi?, ZHANG
Ruizhd, YAN Dakad (1 Norh China Institte of Water Con
servany and H Ydroelectric Power Zhenghou 450011 Chin;a
2 College of Matrpls Science and Engineering Un versity of
Science and Technopgy Beijng Beijng 100083 China), P
43— 46

Abstrac:t WC-4Co electrode materia] is deposited on the
surface of caststee] 10]] by electra spark depositon ( ES)), The
m crostmucture and wear resjstance of fhe coatipg are jnvestfga
ted The results show tat fhe coating consists of F% W}C
CoW, ¢ Feand SC Phases  and he coating honded with cast
stee] o]] substrate s we]lmeta]jurgica] The Phases of FL;W3 C
and CoW, C distrbute dispersedly in he coathg wih he exua
fine stucture The average hardness of he cating is1 17 2
HV The resistance performance of he coatng isp | tines high
er than fhat of the cast stee| supstrate The wear mechanjsn s
adhesion wear fat8ue wear oxy zatpn wear and ahpmsive wear
but he main wearmechanisn is fatiue wear and aprasjve wear

Key words electra spark deposit'plg WC-4C9 cast

stee] 10}1 microstmcturg: wear resstance

Analysis ofm crostructure and properties of TLCW C rej.
forced Nirbased canposijte coating hy argon arc cladd ng

WANG Ymgong WANG Zhentng ZHANG Haijup  ZHU
Yan (¢ Depamment of Materia] Science and Techno]ogy Her
Jongjiang Institute of Science and Technopgy Hathn 150022
China), P47— 49

Abstract  Nibased canposijte coatipg rej preed with the

pre alpyed powder OfN'éoA WC Tiand C was prepard on
the surface of (35 stee] bymeans of aron arc cladd ing tech
nigue The microstucture was nvestigated by using opticalmi
C1Oscope
The results show that he main Phases of coating are T{; (T
W) C y-Nidadrit stucture and M23 C6 eutectic structure The
grain of T i fng which size isapout) 5pm and distributes

scann ng electron microscope and X-ray d iffracton

unifom}y The testresu]ts ofm jcra hardness and wear resjstance
show that the micra hardness is inproved ahouty tines canpared
with that of he (@35 stee] The ar®n arc cladd n€ canposite
coating has h 8h hardness and exce]lent wear resjstance under dry
sliding wear test conditions

Key words

cro. hardnes§ wear esistance

argon arc cladding campos te coating m i

U ltrasonic pulse tungsten nertgas arc welding of TigA L
4V alpy ZHOU Shuiliang,  7ZHAO Haiwd, QIBOji? (|,
Aeronautica] Key [aporary {fr Aviaton Joining Technopgy
Beijing A eronautica] M arufacturing Techno]gY R esearch [nstiti
te Beijng100024 Ching 2 SchoolofMechanica] Engineerpg
and Autanation Beijing University of Aeronautics A stonaw
tics Beijing 100193 Chiny), P50—52

Abstract  TieAL4V allby was welded by conventiona]
tungsten nert gas arc weld ng ( TIG) and ultra sonic pulse TIG
welding (U-TIG) respectively The microstructure of the pint
was analyzed by means of opticalmicmscop,e scannng electon
m jcroscope and X-my diffraction to sudy the relatonshiP be
ween the macro properties and the microstructure of the jojnt
The results show thatU-TI; welding can reduce Pores of joint
W ith the ncrenent of pulse frecluency
cames finer and finer and is nclned 1© equjaxed c1ystd;1 while

the m jcrostmcture he

Pulse frequency is45 kH,z the effect of Erain refineament s the
best Moreover te Properties of pinthY U-TIG welding ae im-
proved campared w ith that of conventpnal TY; The tensile frac
tures of the pintswelded bY TIG and U-TIG all Present the char
acter of quaj cleavage crack but the cejujar dendrite depreda
ton s notohserved ohviously in U-TIG pit

Key words ultrason ic Pulse TG weld g conventiona]

TIG welding TieAL4V titanjum a]loy

O Ptin zation desig€n of winwire weld ng€ tamperature field
aBorithm procedures  YANG Xzh] YU shegf, YAO
Rungang (1 Materia]s Col]egg Huazhamg University of Scence
and Technology Wuhan 43007¢ Ching 2 Materils hstitue
725 of Luoyang Shp Luovang 471039 Chia), P 53—56

Abstracg The tmperature field of he winwre sup
meged arc weld n€ was analyzed by finite efament software AN-
SYS of secondary develPment The caJculaton and loading of
heat of mohile heat source were progranmed by ANSYS Pamm et
ric desig€n language In particula}’ by the use of vector the cal
cujation and loading operation were simplified and the efficiency
of sinu jation was improved The exPerinents verify hat he aga
ritin of heat pad makes sinulation time and calcujaton reduqe
and the aRorithn is feasple and efficient This al®rifim can he
applied to the thema] cajculatpn and ]oad ng of tamPerature
field for mulwp e wire welding

Key words winw jre sugnerged arc weld ing mobile

source a]gori[hrn vector

E ffect of M n content on CGHA Z m icrostructure and Prop-
O X1
SUHang YANG Caif?, (HAIFeng YUAN Xi
Schoo] of M aterjals Scence and Engineering Anhui
Un versity ofTechno]ogy M aanshan 243002 Ch ing 2 Institw

erties of Jarg€e heat nputweldng n shiP steels
aohing 2
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