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Table 1 Physical parameters of weld pool solidification
Gibbs-Tompson
Co( %) A m /(K(%) ") D,/(1072 mm**s~") G, ko T/( Mm-[{") Ax/pm
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Fig. 1 Shape of columnar-to-equiaxed transition
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Fig. 2 Solute concentration field of columnar-to-equiaxed transition
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Fig. 3 Shape of columnar-to-equiaxed transition under different cooling rates
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Microstructure numerical simulation of weld pool in rapid
solidification ZHANG Min WANG Qiang LI Jihong LI
Lin ZHI Jinhua LUO Hailong( School of Materials Science and
Engineering Xian University of Technology Xian 710048
China) . pp1 -4 28

Abstract:

characteristics of dendrite growth

Based on grain formation principle and kinetics
two-dimensional mathematical
and physical model of nucleation dendrite growth redistribution
and diffusion of the solute were established to simulate the co—
lumnar-o-equiaxed transition in rapid solidification process of
welding molten pool and the influence of different cooling rate on
this transition process was also studied. The results show that
the solute redistribution and diffusion are evident in the process
of rapid cooling. When the columnar grains transform into equi—
axed grains the discharged solute makes concentration sharply
increased at the tip of columnar grain which inhibits the growth
of columnar crystals. Moreover the change will be more likely to
occur at higher cooling rate and the required time will be also
shorter.

Key words: weld pool; cellular automata; transition;

rapid cooling rate

A real-time wavelet de-noising method of magnetism-control
HONG Bo YANG Xuedao HE
Rongtuo  XTANG Xiaoming( School of Mechanical Engineering
China) .
According to the frequency spectrum of mag—

it is found out that the fre—

arc seam tracking signal
Xiangtan University Xiangtan 411105 ppS -8

Abstract:
netism—control transducing signal
quency band of signal characterized the position of the seam is
different from the interference signal. With regard to the real-
time requirement of seam tracking system a real-time wavelet
denoising method was put forward based on sliding the fixed data
window. In this way a real-time data of arc transducing signal is
taken dynamically. Through using decomposition method of or—
thogonal compactly supported wavelet and the 1™ and 2" layer’s
detail signal of the discarded arc tranducing signal the amount
of calculation is reduced therefore the real-time of this method is
guaranteed. Then DSP is used in the experiment on the actual
welding current signal to check the denoising effect. It is shown
that this method used in de-noising satisfies the requirements of
de-noising and real-time.

Key words:  magnetism-control sensor; signal process—

ing; wavelet de-noising; real-time

Formation mechanism and microstructure of C;/Al and
TiAl joint by SHS joining with Al-Ni-CuO interlayer LI
Zhuoran FENG Guangjie XU Kai ZHANG Xianglong( State
Key Laboratory of Advanced Welding and Joining Harbin Insti—
tute of Technology Harbin 150001 China) . pp 9 —12 37
Abstract:  C;/Al composites and TiAl alloys were joined
by SHS joining with Al-Ni-CuO interlayer in the vacuum furnace.

High quality joint was obtained. DTA curve of AI-Ni-CuO inter—
layer was analyzed. Heat production mechanism of Al-Ni-CuO
interlayer was analyzed and the interface formation of C;/Al and
TiAl joint was introduced. The result showed that Al atoms react
with CuO when the temperature rises to 500 C and release a
large quantity of heat. When the heating temperature reaches 600
°C  the real temperature on local part of interlayer has already a—
chieved the melting point of Al. Al starts to melt. The liquid Al
surrounds the solid Ni and reacts with each other to form NiAl;.
In final joint TiAl, layer forms on the interface of TiAl and Al-
Ni-CuO interlayer. NiAl; appears on the interface of C;/Al and
Al-Ni-CuO interlayer. In the C;/Al Ni in AI-Ni-CuO layer dif-
fuses toward to C;/Al and forms NiAl3.

Key words:  composites; SHS joining; microstructure;

formation mechanism

Interfacial microstructure and properties of TiAl joints
brazed with composite filler reinforced by particles
SONG Xiaoguo' > CAO Jian' > CHEN Haiyan® SI Guodong'
FENG Jicai' >( 1. Shandong Provincial Key Laboratory of Special
Welding Technology Harbin Institute of Technology at WeiHai
WeiHai 264209 China; 2. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China) . pp 13 -16

Abstract:  TiAl alloy was brazed with AgCuTiC composite
filler metal reinforced by nano-Si;N, particles. The typical inter—
facial microstructures in TiAl/AgCuTiC/TiAl joint are TiAl/Al-
Cu,Ti/Ag, 4 + TiN + Al,Cu, + TisSi; which are analyzed by
SEM EDS and XRD. Investigation results indicate that the ac—
tive element Ti dissolves from TiAl substrate and reacts with
nano-Si; N, to form fine compounds including TiN TisSi; and
Al, Cuy during brazing process. These compounds are uniformly
distributed in Ag solid solution which lead to the formation of
Ag based composite in brazed seam. The desired microstructure
can not only strengthen the brazed seam but also reduce the re—
sidual stresses in joints by decreasing the mismatch of coefficient
of thermal expansion between TiAl substrate and brazing seam
which greatly improves the joint properties. The maximum shear
strength of 278 MPa can be obtained with AgCuTiC composite
filler with 3% nano-Si; N, addition at 880 °C for 5 min which is
40% higher than that brazed joint using AgCuTi directly.

Key words: TiAl alloy; brazing; composite filler; inter—

facial microstructure

Effect of Si on microstructure and properties of Fe-Cr-C-B
self-shielded open arc hardfacing alloys GONG Jianxun
DING Fen TANG Tianshun XITAO Yifeng( School of Mechani—
cal Engineering Xiangtan University Xiangtan 411105 Chi-
na) . pp 17 -20
Abstract:
ted on Q235 base metal by flux—cored wire self-shielded open arc

Fe-Cr-C-B-Si wear-resistant alloy was deposi—



