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FCAW slag. The results show that the same weight Ca0 replacing
MgO has an obvious improvement on the hydragen dissolving capacity
in slag. I¢ s because the mdius of the Ca®" is bigger than the madius
of the Mg2Jr which has 12 match places and easy to fom the perox-
ide Ca0, which can improve the oxygen content in slag. Some Al 03
replacing MgO in FCAW slag will improve the hydrogen dissolving
capacily in slag; the reason is the hydrogen has better solubility and
diffusion coefficient in Al,Os.

Key words: welding; slag; diffusible hydogen; dissolve hy-
drogen capacity

Modeling method for pulsed GTAW welding process based on
LI Wenhang', CHEN Shanben’,
WANG Jiayou', YANG Feng'(1. Tnstitute of Welding Engineering
Zhenjiang 212003
China; 2. Institute of Welding Engineering, Shanghai Jiaotong Uni-
vemsity, Shanghai 200030 China). p57— 59, 63

Abstract;

variable precision rough set

Jiarngsu University of Science and Technology,

Considering the characters of welding process a
VPRS (variable precision wugh set) modeling method is proposed for
pulsed GTAW welding process. The VPRS model that can predict the
backside width of welding pool is obtained. The main procedure of the
modeling method and the key problems are expatiated. The result
shows that the precise and complexity of the model is acceptable.
Key words:
sion wugh set; GTAW

welding automation; modeling; variable prec-

Calculation and discussion of welding plastic strain FANG
Hongyuan ZHANG Xueqiv YANG Jianguo, IIU Xuesorg (State
Key Laboratory of Advanced Welding Production Technology, Harbin
Institute of Technology, Haibin 150001, China). p60— 63

Abstract:  Numerical simulation method is employed to dis
cuss welding longitudinal plastic strain distibution. Residual comr
pressive plastic strain presents in the weld from traditional views, but
the new viewpoint supports that the tensile plastic sirain presents in
the weld. Based on the two different viewpoints the welding longitu-
dinal plastic strain distribution is analy sed with and without the fusion
phenomenon according to the calculation results. The simulated re-
sults show that there exists little different in the two situationss and
compressive plastic strainin the heating process is larger than tensile
plastic strain in the cooling process. When a fuson phenomenon is
considered; the heat affected zone still keeps the compressive plastic
strain all the time, and only the plastic strain value in the cooling
process is smaller than the one in the heating process.

Key words:

residual stress compressve strain; numencal

sinulation; temperature field; fusion phenomenon

Wear resistance of TiB; 316L stainless steel matrix composite
coatings deposited by atmospheric plasma spraying CHENG
Hanchi II Zhuoxin AN Shuchun, WU Yongzhi, LI Hong SHI
Yaowu (College of Material Science and Engineering, Beijing Uni-
vesity of Technology, Beijing 100022, China). p64— 68, 80

Abstract
ders contained 10mass’) and 40mass%; TiB, were prepared by high

TiBy316L stainless steel matrix composite pow-

energy ball milling and spray-drying processes respectively. Atmo-
spheric plasma spraying deposited corresponding coatings and 316 L
stainless steel coating. High velocity block-onrring wear tester was
used to test wear resistance of as sprayed coatings. X-ray diffraction
analyzed the constitution of as-sprayed coatings. Scanning electron
microscope was employed to character as sprayed coatings feed-
stocks and the worn surface morphology. Results show that wear re-
sistance of as-sprayed TiB,-316L stainless steel matrix composite
coatings is prior to 316L stainless steel coating. TiB; particles act as
reinforcement component in the coating and oxides from tribo-oxida-
tion of TiBy in the tribo contact which possessed self-lubicating
function, can reduce mass loss of the coatings during sliding wear.
Key words:
milling; spray-drying; atmospheric plasna spray

titaniumr diboride; 316L stainless steel; ball-

Discussion on principle of welding stress and distortion(2)
WANG Zhechang (Institute of M etal Research, Chinese Academy of
Sciences Shenyang 110016, China). p69— 72

Abstract  Fomation and relief mechanism of welding residu-
al stress were addressed. Compressive plastic strain dose not play a
wle in the formation of welding residual stress. The residual stress is
produced by the contraction of weld metal and its vicinity during the

«

cooling process at the temperature below its “ mechanical melting
point” . Residual stress elimination does not employ the tensle plas-
tic strain to reduce; withdraw or compensate the compressive plastic
strain, but to convert the residual elastic strain to a plastic one. The
elimination of the inherent strain is not a prerequisite to eliminate
welding residual stress. Paitly removed or completely held inherent
residual strains can also completely eliminated the residual siress. A
new method is proposed to peform heating treatment following the
welding torch to control stress strain precisely, to redlize the stress
free welding or stress free and nomr distortion welding or even proper
compressve stress and nomnrdistortion welding or large compressive
stress and minor distoition welding. The result is also compared with
the traditional processing method and finite element analysis.

Key words: welding stress-strain;  compressive plastic

straip  inherent strain; nomrstress welding; nomnr stress-deformation

welding

GONG Jiamxun',
XIAO Yifeng', ZHANG Qinghui', MaMo*(1. School of Mechanical
Xiangtan 411105 Ching 2.

Fe-Cr-V wear resistant hardfacing alloy

Engineering Xiangtan Univessity,
Faculty of Material and Photoelectronic Physics Xiangtan Universi-
ty, Xiangtan 411105, China).p73—76

Abstract The Fe-CrV hardfacing alloy containing 0. 9% —
1.5%C, 13%—15%Cr and 1. 0% — 2. 0%V was prepared for
flux cored wire of submerged arc welding. The micwostucture of
hardfacing alloy was researched by means of optical microscopys

scanning electron micoscopy, Xray diffraction ete. The effect of
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vanadium content and B4C in flux core on the properties of surfacing
alloy was also studied. The microstructures of hardfacing alloy conr
sist of fernte, martensite and carbide such as (Cx Fe)23C¢. The mi-
cro-analysis with election spectrometer show that the content of
chromium and vanadiun in grain boundary is richer than those in
transgranular and the gap becomes bigger as WC content in flux core
increases. The cabides distibuting along grain boundary such as
(Cr Fe)n Ce appear strip or discontinuous network form, which
caused by the precipitation of vanadium caibide. It plays a wle as
the skeleton to prevent cutting wear of abrasive particles and refrains
from the stong brittleness of netwoik carbide. Comparing to the de-
posited alloy of H25Cr3Ma2MnV solid wire, the abrasion resistance of
Fe-Cr-V aloy was more deliberately excellent.

Key words;: wear redstance; hardfacing; flux-cored wire;

fewite; carbide

Development of multi funtions welding heat simulating software
FENG Yingying', LUO Zongan', ZHANG Dianhua', SU Hai-
long', WANG Lijun*(1. State Key Laboratory of Rolling & Automa-
tion, Northeastern University, Shenyang 110004, China; 2. Science
and Technology Stock Corporation of Angang, Anshan 114001, Chi-
na). p77—80
Abstract:  The software for welding heat simulating was de-
veloped successfully based on some classical mathematic models
measured data and programmed appropriately by LabVIEWS. 2 and
STEP7. 'The intedace is simple to draw welding heat simulating
curve with this software. Setting parameters of intewval time for multi-
pass welding heat simulating experiments can make the preheat tem-
perature be consistent to the setting value. The wfiware with good
stability, reliability and conveniency has been applied to the series of
domestic thermo-mechanical simulator; which consummates the sinr
ulator’ s functions.
Key words:

welding heat simulatingg mathematic model;

multi pass welding; intewval time

Prediction of mechanical properties of welded joints based on
RBF neural netwark ZHANG Yongzhi DONG Junhui
ZHANG Yanfei (College of M aterials Science and Engineering In-
ner Mongolia Univesity of Technology, Hohhot 010051, China).
p8l— 84

Abstract: A RBF neural network model on the welding pa-
rameters and the mecharnical propetties of TC4 titanium alloy joints
welded by TIG welding was established. The 27 sets of experimental
data are used to train this model and other 9 sets are used to smur
lation. 'The results show that the welding parameters including weld
ing current, welding speed and argon gas flow rate as network input
parameters can predict mechanical properties including tensile
strength, bend strength and ductility. The efficiency and accuracy of
the RBF newoik predictions have improved comparing with common
standard BP neural netwoik, which overcome the BP newoik’ s dis-

advantage of long time to tmin and plunge in pait smallest easily.

Key words: RBF neura network; titanium alloy; prediction

Fatigue life prediction of SnAgCu soldered joints of FCBGA de-
vice ZHANG Liang, XUE Songbai!, HAN Zongjie', LU
Fangyan', YU Sheng]jnl'2, LAI Zhongmin]'3( 1. College of Materi-
als Science and Technology, Nanjing University of Aewnautics and
Astronautics Nanjing 210016, China; 2. The 14th Research Insti-
tute  China Electronics Technology Group Corporation, Nanjing
210013 China; 3. Jiangsu Univesity of Science and Technologys
Zhenjiang 212003, China). p85— 88

Abstract
equation of Sn3. 0Ag0. 5Cu solder, and the stress distibution of sol-

Anand model was used to establish the constitutive

dered joints was analyzed with and without underfill. The results in-
dicate that the stress concentrates on the top surface of outermost sol-
dered joint whether the underfill is here or not, and the stress de-
creases and distiibutes evenly on the top suface of soldered joint by
using of undedfill. The Modified Coffim-Mason equation by Engel-
maier was utilized to predict the fatigue life of soldered joint; the fa-
tigue life of soldered joint with underfill is longer than that without it.

The effects of underfill properties were investigated. The results indi-
cate that the CTE of undedill influences strongly the fatigue life of
soldered joints but the influence of Young’ s Modulus is little,

which will provide a theory guide for practical applications.

Key words: constistutive equation; undexfill; fatigue life

Interfacial reaction product and mechanical properties of the
electron beam brazed Ni-based superalloy joints WANG
Gang', ZHANG Binggang', HE Jingshan', FENG Jicai’, JIANG
Wfﬁmingz, WU Yirgjie3(l. National Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technologys
Harbin 150001, China; 2. Jilin Petioleum Construction Metal Fac-
tory  Songyuan 138000, China; 3. Quality Contwl Department
Harbin Jiancheng Industry Company Limited Haibin 150030, Chi-
na). p89—92

Abstract Nrbased superalloy K465 was brazed with B1p27
filler metal by vacuum electron beam brazing, and the effects of pri-
mary processing parameters on shear strength of joints were investi-
gated. Micmwstructure of the brazed joints with B1p27 filler metal is
studied by scanning electron microscopy (SEM), energy disperse
specrum (EDS) and X-ray diffraction (XRD). The results show
that the structure of brazing seam consists of a large amount of ¥ sol-
id solution (Y/JFY), rich W in NisB and CrB, and a small quanti-
ty of NbC. With the beam current and heating time increasing, the
tendency of shear strength of the joints fistly increased and then
decreased The excellent shear strength of the joints is 436 MPa
when the beam current of welding is 2. 6 mA, heating time is 560s
and focused current is 1 800 mA.

Key words:

elecron beam; brazing; intefacial reaction

product;  shear strength

Finite element analysis on influencing factors of soldered column



