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Fig 1 Schematic of hot cracking by Prokhorov
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Fig 4 Influence of restraint force on H.%¢
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5 Fig 7 Schematic for generation of tensile strain of weld metal
Fig. 5 Pictures of restraint force on welding hot cracking in BTR
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Fig 6 Influence of restraint distance on Hcg dei/dT ,
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Influence of restraint distance on weld width
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Xuefeng (School of Matenials Science and Engineering Xi’ an Uni-

vemsity of Technology, X{ an 710048 China). p 53— 56
Abstract;

Sn alloy foils with the thickness of 40— 60*m was conducted by a

The rapid solidification welding of quenched Cu-

micro-type capacitor discharge welding machine, and the effects of
welding pamameters on microstructural morphology and mechanical
popetties of joint were researched. The results indicate that welding
voltage and electiode pressure have obvious influence on the shear
strength of joint under fixed capacitance. With the increase of Sn
content, the welding voltage needed decreases and electrode pressure
nises accordingly. The favorable welding parameters are U= 90V,
F= 11 N for Cu-7%Sn alloy and U=85 V, F=11. 5N for Cu-
13. 5% Sn alloy. The main welding defect is porosity. With de-
creasing of welding voltage and increasing of electode pressure, the
joint cooling rate increases and the pore nucleation rate decreases.
Meanwhile the growth, memgence and migration of pomwsities are
suppressed  resulting in the decrease of porosity forming tendency.

Key words:  quenched Cu-Sn alloy; alloy foil; rapid so-
lidification weld; shear strength

Fast transform ultra-sonic pulse TIG welding QI Bojin, XU
Haiying ZHOU Xingguo, HUANG Songtao (School of Mechanical
Engineering and Automation, Beijing University of Aeronautics As
tronautics Beijing 100191, China). p 57— 60

Abstract: A current fast trandom ultra-sonic pulse TIG
power source based on new type IGBT topology was developed. The
supremest output pulse current frequency is 30 kHz. The pulse cur-
rent change rate is up to 50 A per micrwosecond. OCrl8Ni9Ti
austenitic stainless steel was welded by this fast transform ultra-sonic
pulse TIG welding and conventional DC TIG welding respectively.
These joints were analyzed by X-radial check-up tensile strength
and specific elongation detection optical-microscope and scanning
electron microscope to study the difference between joints welded by
different welding technologies. The result shows that fast transform
ultra-sonic pulse TIG welding can refine grain and narrow the width
of the coase grain zone. These indicate that welding quality is im-
proved by introducing fast transform ultra oonic pulse TIG welding
technology .

Key words;  ulira-sonic pulse; grain refinement; welding joint

Microstructure and mechanical property of 93W/ NiV QSm-3
joint welded by diffusion bonding ~ SU Xiaopeng', LUO Guo-
qiang"? SHEN Qiang', WANG Chuanbin', ZHANG Lianmeng'( 1.
State Key Laboratory of Advanced Technology for M aterials Synthesis
and Processing, Wuhan University of Technology, Wuhan 430070
China; 2. Laboratory for Shock Wave and Detonation Physics Re-
seach  Southwest Institute of Fluid Physics CAEP,
621900 Sichuan, China). p 61—64

Abstract:  The 93W/Ni/ QSn4-3 joint was prepared by diffu-

sion bonding at vacuum using pure nickel foil as inteiface layer. The

Mianyang

microstructure and composition were characterized by SEM and EP-

MA. The tensile strength of joint was also measured. The test results
show that Ni foil impwoves the tensile strength of 93W/ N QSn4-3
joint The thickness of Ni interlayer becomes thiner obviously be-
cause of the diffusion layer between Ni element of Ni foil and W and
additional elements of 93W alloy, as well as the gradient layer of Ni
and Cu elements. Solution reactions between Ni element of Ni foil
and Cu element of QSn4-3 alloy, W and additional elements of 93W
alloy achieve the joint of 93W/NV QSn4-3, that is why tensile
strength of 93W/ Ni/ QSn4-3 joint welded is improved.
Key words:

(QSn4-3); nickel foil

diffusion bonding; tungsten alloy; tinbronze

Properties and microstructures of Fe Cr coating with high
MA Hu WU Yuping
WANG Guotong ( School of Materials Science and Engineering
Hehai University, Nanjing 210098 China). p 65— 68

Abstract

high boron, was produced on midiun carbon steel plate by plasma

boron by plasma cladding process

A harden coating of Fe-Cr based alloy, containing

cdadding process. The phases, microstuciures and microhardness of
the cladding coating were investigated by Scanning Electron Mi-
cwoscopy (SEM), X-ray Diffractometer (XRD), Energy-dispersive
Spectroscopy (EDS) and micwhardness tester. The chief phases of
the cladding coating are Y-Fe(Ni) and Fe,B. The microstructures of
cdadding coating were consisted of FesB with shapes of equilateral L
or lath and eutectic of 7-Fe (Ni) and borides, and the eutectic pre-
sented itself with lamella or rosette shape. An excellent metallurg cal
interface between the coating and the substrate appeared. The mi-
costiuctures of the layer near the interface exhibit fan-shaped or
dendiitic structure. The microhardness value of the cladding coating
was 1 100— 1 400HVy.» and was about 4 times of the sibstrate
(290HVj.»). The microhardness of the sibstrate near the interface
increased to 600HVy. 2 because of quenching.

Key words:

plasma cladding coating; microstuciure; mi-

crohardness; 45 steel; heataffected zone

Effect of restraint condition on hot cracking during welding of
2A12T4 aluminum ally LI Jun"% YANG Jianguo', YAN De-
jun's FANG Hongyuan' (1. State Key Laboratory of Advanced Weld-
ing Production Technology, Haibin Institute of Technology, Harbin
150001, China; 2. Guangzhou Research Institute of Nomfermous
Metals Guangzhou 510651, China). p 69— 72

Abstract

adopted to investigate the effects of restraint force and restraint dis-

A dmple and effective experimental method was

tance on hot cracking tendency during welding of 2A12T4 aluminum
alloy on the common rigid welding fixture. Experimental results show
that under the condition of keeping restraint distance unchanged
the rate of hot cracks decreases gradually with increase of restraint
force and finally well reaches a stable value when the reatraint force
is great enough. Keeping the restraint force unchanged the mate of
hot cracks increases with increase of restraint distance. The influ-

ence of restraint condition on tendency of hot cracking through effect-
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ing the extent of externally-expanded deformation of weldment and
the cooling speed of metals in and awund the weld.
Key words;  aluminum alloy; welding; restraint condition;

hot cracking

Design of transistor style high-frequency resistance spot welding
power supply CAO Biao, WANG Xiaodong FAN Fengxin LI
Jianguo (College of Mechanical and Automotive Engineering, South
China Universty of Technology, Guangzhou 510640 China). p 73
—76, 80
Abstract  According to the specia requirements of micro-
part resistance spot welding technics, a transistor-style high-frequency
power supply was designed, which could improve the control preci-
sion of the power. The main circuit structure, the working principle,
and the controlling core dsPIC30F6010 were introduced. The 100
kHz frequeney was applied for the first time in the resistance spot-
welding power supply field, as a result the contwol accuracy and re-
sponse speed were greatly increased; and the welding cuwent wave-
form were excellent. It is proved that this power supply has a unique
advantage in precise welding and is more adaptive, compared with
other micro-part welding powers supply.
spot-welding;

Key words: resistance

dPIC30F6010; power supply

transistor sty le;

Analysis on key technologies for pipeline internal circumferential
automatic welding machine with multi torch ZENG
Huilin"% DU Ze’yul, HUANG Fuxiangl’ 2(1. Tianjin University,
School of Materials Science and Engineering, Tianjin 300072, Chi-
na; 2. Pipeline Research Institute of CNPC, Langfang, 065001
Hebei China). p 77—80

Abstract:  The pipeline internal circumferential automatic
welding machine ( IW machine) has been mainly used for pipe
alignment and welding wot pass in course of pipeline construction.
Compared with the other root pass equipment and technologies, PIW
machine has the higher efficiency and better root quality. This paper
researches the key technologies such as the entire design of PIW ma-
chine with multi-torches digital contiol system arc-control for small
size wire and the intemal welding process. The site application indi-
cates PIW machine with multi-torches has the advantages of reasom
able structure and advanced control system, its welding speed is 90s
per joint. lts reliability and the filed adaptability to environment meet
the site welding construction request completely.

Key words:  pipeline; intemal circunferential joint multi-

torch ; automatic welding machine; root pass

Microstructure transformation and mechanical properties of
TC4 alloy joints welded by TIG WU Wei CHENG Guangfu

GAO Hongming, WU Lin (State Key Laboratory of Advanced Weld
ing Production Techmlogy, Harbin Institute of Technology, Harbin
150001, China). p 81— 84

Abstract  The micwstructure and phase transformation of
TC4 alloy weld joints during T1G welding were investigated. The me-
chanical properties of the welded joints were also tested. When the
TC4 alloy was heated by TIG arc, grains in the weld bead and heat
affected zone (HAZ) were badly coarsening. The grin size in HAZ
has mutant character. The microstructure in the transition region pre-
sented zonal distibution. There was no obvious fine grained region.
In temperature-rise period the transformation of (a+-f)—B was di-
vided into wo processes which included the original B— high-tem-
perature B and the original a— high-temperature3. And the previous
phase trandomation was finished before the next starting. In the
ooling process slowly cooling rate introduced o phases nucleating
at the high-temperature 3 grain boundary in the B—>a transform tem-
perature range. The o' martensite grew up into the center of the
grains and generated acicular mantensite. With quicker cooling rate,
large numbers of o phase nucleated in the high-temperature grins
and generated orthogonally oriented martensites. Hardness measure-
ments show there is a softened zone in HAZ. Tensile strength of
welded joint was approximate with the base metal. And the proper-
ties of the welded joints were good.

Key words: TC4; heataffected zone; microstructure trans-

formation; mechanical properties

Content of nitrogen and property of deposited metal of self
shielded fluxed-cored wires WANG  Qingbao*?  SHI
Lipeng"? WANG Lizhi"* (1. MCC Welding Science & Technology
Co lid, Beijing 100088 China; 2. Welding Research Institute,
CRI BG MCC Beijing 100088, China). p 85— 88

Abstract  Using the selfshielded fluxed-cored wires of de-
posited metal with 00Crl3Ni4Mo, the number of layer the welding
temperature welding velocity, current and woltage are, the other
welding parameters are hold the line. The different changing solely
content of nitrogen the metallographic structure and hardness were
studied. The results show that the welding parameters have greatly
effect on the content of nitogen, the metallographic structure and
hardness. In repairing the continute wllers welding parameters must
be carefully consdered especially for the open arc welding process.

Key words:  welding parameter; number of welding layer

welding temperature; welding velocity

Application of substructure and submodelling on 3D numerical
simulation of welding ZENG Zhi', WANG Lijun', ZHANG
Han’(1. School of Materials Science and Engineering, Tianjin Uni-
vewsity Tianjin 300072, China; 2. Julong Steel Pipe Co., Ltd.
Qingxian 062658 Hebei, China). p 89— 93

Abstract

merical smulation on welding residual stresses and distortion of large

For the computing time and accuracy in the nu-

structure, an effective finite element method with substructure and
suhmodelling was developed in this paper. The theory models of sub-

structure and submodelling were represented; both applied condition



