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Fig. 3 Variation of IMC thicknesses with reflowing time
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Fig. 4 Interfacial EDX element analysis after reflowing
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Table 2 Interfacial EDX element analysis of Sn-9Zn/Cu
joint after reflowing at 230 ‘C for 10 min

P1 P2 P3 P4 P5
Cu 99.68 42.50 36.51 35.51 0
Zn 0 57.19 63.22 5.7 0.31
Sn 0.32 0.31 0.27 4.78 99.69

3 8Sn9Znt 2% CulCu 230 C, 5 min
EDX ( s Y0
Table 3 Interfacial EDX element analysis of Sn-9Zn+
2% CulCu joint after reflowing at 230 C for 5 min
P1 P2 P3 P4 P5

Cu 57.93 36.69 %. 88 67.34  40.57
Zn 41.46 56.21 0 31.98 57.81
Sn 0. 61 7.10 012 0. 68 1. 62

4b 3 Sn=%n+2%Culu

230 C, 5 min EDX .
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fracture on the 1Cr17Ni2 side was cleavage and quasi-cleavage mix-
ture, which confimed that the HAZ of 1Cr17Ni2 base metal was the
weakest area in the joint to result in the crack and leakage. The oth-
er failure reasons were also analyzed and the measures were put for-
ward to solve the problem.

Key words:;

failure analysis

stainless steel; tungsten inent-gas welding joint

Numerical analysis of electron beam welding and local heat
treatment combination technology HU Meijuan LIU Jinhe
(School of Materials Science and Engineering, Northwestem Poly-
technical University, Xi an 710072 China). p93— 96, 100

Abstract:  Electron beam welding and local heat treament is
anew combination processing technology. lts temperature and stress
fields were computed by finite element method with ANSYS software
codes and 2 mm 6 nm and 12 mm thick TC4 titanium alloy plates
were taken as the researched objects. The influence mles of local
heat treament on temperaure and stress fields of electron beam
welding for different thickness plates were analyzed. It is found that
the effect of electron beam local heat treatment of 2 mm thick titani-
um alloy plate is the best under the given computational condition.
Within the distance of 4 mm from the centerline at the surface, cool
ing rate are almost the same after electron beam local heat treatment.
The maximum longitudinal residual stress reduces from 780 MPa to
560 MPa. The decrease amplitude reaches 28%%.

Key words:

heat treatment; mumerical simulation

electon beam welding; titanium alloy; local

Laser welding technology and properties of macromolecule ma-
terial plastics XIE Long LIU Liming (State Key Laboratory of
Materials Modification, Dalian University of Technology, Dalian
116024, Liaonings China). p97— 100

Abstract:
the polypropylene plate was welded by laser welding, and the feas-

Based on the theory of laser welding of plastic,

bility of laser welding of themoplasties was ivestigated. The weld ap-
pearance showed the weld is approaching to the base metal in color.
After the welding line being briitlly failed with liquid nitrogen, silver
was sprayed on the fracture surface. Then the fracture surface was
analyzed by scanning electron microscope, and flashes or impurities
were not observed. Mechanical propetties of the welded joint were
tested. The mechanical properties of the polypropylene joint with la-
ser welding was approaching to that of the base mental. It proves that
laser welding is not only afeasible, but also a perfect plastics weld-
ing method.

Key words:

mechanical properties

welding; laser; plastics; fracture appearance;

Ultrasonic signal character and quality evaluation of Cu/steel
surfacing weld GAO Shuangsheng', GANG Tie', GUI Guangz
heng®, YUAN Yuan'(1. State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China; 2. Baoshan Iron & Steel Co. Ltd Shanghai
201900 China). pl01— 104

Abstract: By using water immersion focusing method in an

ultrasonic C-scan inspection system the quality of Culsteel surfacing
weld was evaluated. The sound field in the two planes of axial and
radial to the cylinder were analyzed when the sound beam vertically
incidents into the cylindical work piece. Based on the above theo-
retical analyses surfacing welds were inspected by G-scanmode. In
order to verify the rliability of ultrasonic test ultrasonic A-scan sig-
nals received from typical area of the workpiece were studied and the
corresponding destructive test was done. The result shows that it is
feasible to evaluate the surfacing weld by using the proposed method.
Moreover;, the tested result is more reliable when sound beam inci-
dents into the piece from the base metal.

Key words:

C-scan; water immersion focusing

dissimilar material joinng; surfacing; ultrasonic

Interfacial reaction of Sn-9Zn/Cu joint with Cu particle-rein-
forced composite solder Sn-9Zn WEI Guogiang', KUANG
Min’, YANG Yonggiang' (1. School of Mechanical Engineering
South China University of Technology, Guangzhou 510640, China;
2. Materials Suface Centre; Guangzhou Research Institute of Non-
ferrous Metals Guangzhou 510651, China). pl05— 108

Abstract  The influences of Curparticle addition in Sn-%n
lead-free solder powder( composite solder) on the interfacial reaction
of Sr97n ICu joint were investigated under extended reflowing time
conditions The results show that Cu particle addition in Sn-%n
lead-free solder decreases dramatically the growing rate of the inter-
facial intemetallic compound (IMC) in Sn9Zn/Cu joint, conse-
quently which results in the reduction of the interfacial IMC layers
and Kirkendall defect in the interfacial IMC layers. The thickness of
IMC layers increases with increasng reflowing time and decreases
with increasing Cuparticle content in Sw9Zn lead-free solder. EDX
analysis of IMC layer indicates that it is only composed of Cu— Zn
intemetallic compounds there is no Cu— Sn intermetallic compounds
to befound under existing test conditions.

Key words:  lead-free solder; composite solder; Sn— ¥n

solder; interfacial reaction; microstucture

Three dimensional numerical simulation for explosive welding
WANG Jianmin, ZHU Xi, IIU Runquan (Department of Naval
Architecture &Ocean Engineerings Naval University of Engineering
Wuhan 430033 China). pl09—112
Abstract
lated with 3D by nonlinear finite element software MSC. Dytran. Ve-

locity and pressure distribution were also calculated during explosive

Explosive welding process was numerically simu-

welding process. The numerically simulated results were compared
with theoreticaly calculated results which showed that the numeri-
cally simulated results were much similar with theoretic results. The
results indicates that the mathematical model can be exactly to simu-
late explosive welding. Velocity and pressure distrbution during ex-
plosive welding process can be simulated simply by Dytran. Howev-
er, it can t smulate the fomation of jet and wave-form in explosive
welding. The simulation can be referred to explosive welding techn-
ology.

Key words;

sure; velocity

explosve welding; numercal simulation; pres-



