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The largest Lyapunov exponent A, vs replacement steps M at different welding speed v,
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Table 1 Dely time t, embedding dimension m. largest Lyapunov exponent A y and its standard deviation o (A1) at different weld-

ing speeds vy
Lyapunov Lyapunov
v“/(cmwminil) T m A/ (bits°s™1) o( A/ (hits®s™1)
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35 6 6 17.283 0 1.6532
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Arc assisted activating TIG welding process FAN Ding"?,
LIN Tao®, HUANG Yong'?, NIU Shufeng’ (1. State Key Laboratory
of Gansu Advanced Non-ferrous Metal Materials Lanzhou University
of Technology, lanzhou 730050, China; 2. Key Labomatory of Non-
femrous Metal Alloys, The Ministry of Education, Lanzhou University
of Technologys Lanzhou 730050 China). pl— 4 32

Abstract: A new activating welding process, arc assisted ac-
tivating TIG welding (AA-TIG welding), is put foward. The effects
of welding parameters on weld penetration and width are studied us-
ing SUS304 stainless steel as base metal. The results indicate that
the weld penetration of AA-TIG welding can increase above 2 times
of that of the traditional TIG welding in the same welding conditions
and the weld width reduce dramatically. Using AA-TIG welding pro-
cess the 8mm thickness stainless steel can be fully penetrated with-
out making a gmoove. Welding efficiency is obviously improved.
Welding specifications of the assisted arc and common TIG welding
have irfluence on the weld penetration and width of AA-TIG weld
ing.

Key words;  stainless steel; AA-TIG welding; caitbon diox-

ide; weld appearance

Stability of CO, GMAW with short-circuit transfer based on
Lyapunov exponent CAO Biao, XIANG Yuanpeng ZENG
Min HUANG Shisheng (College of Mechanical Engineering South
China Univesity of Technology, Guangzhou 510641, China). p5—
7, 16
Abstract:
current produced by carbon dioxide gas metal arc welding (CO,

Based on the experimental time series of welding

GMAW) with shortcircuit transfer under different welding speeds,
the largest Lyapunov exponents of the welding sy stem are numeri cally
evaluated using Takens phase space reconstruction technique and
the Wolf s algorithm for Lyapunov exponent. The results show that
the largest Lyapunov exponent reaches small values when the welding
pwocesses approach high steady states. While the system is at the un
steady mode and experiences rapid variation the largest Lyapunov
exponent attains large values. So the largest Lyapunov exponent is
negatively correlated with the welding process stability and can be
taken as a novel indicator to quantify the process stability of CO,
GMAW with short circuit transfer.

Key words: (0, GMAW; welding curent; Lyapunov expo-

nent

Interphase diffusion-solution zone of Al/Co SONG Yugiang,
LI Shichun, YANG Zeliang (College of Mechanical and Electronic
Engineering China University of Petioleum  Dongying 257061,
China). p8— 12

Abstract: By using diffusion couple made by inlaying the

diffusi on-solution zone of Al/Co was researched under different an-
neal conditions. The micwstmucture and forming rule were cbserved
and analyzed by means of SEM and EDS, and its forming mechanism
was discussed. The results show that the diffusionsolution zone is
formed at Al/Co interphase when heating temperature 600 ‘C and
holding time 75 hours its thickness is 170 #m, and its structure is
Al/(]ozAlg/C04All3/C02Al5 ICoAllCo, the stucture being consistent
with sequence of each phase in Al/Co binary alloy phase diagram.
CoAl phase layer is firstly formed on Co, and other three layers are
then formed on CoAl; the Co,Al; phase layer and Co,Als phase
layer grow with the opposite direction in “ pole pattem”, they tum
around landscape orientation to grow from ot after they have devel-
oped definite thickness and layer 2 and layer 3 intervene in tow;
lastly  Cor Aly phase layer is formed at Al/CmAlB interface. The
forming of Al/Co diffusion solution zone resulted from diffusion dis-
solve and ciystal of Al and Co under the condition of solid phase.
The reciprocity of concentration and solubility caused the formation
sequence of diffusionsolution zone.

Key words: Al; Co; diffusion welding; interphase; diffu-

sion zone

Microstructure simulation in welding 1Cr18Ni9Ti steel
ZHAO Yuzhen', ZHAO Haiyan’, SHI Yaowu® (1. Department of
Materials Science and Engineering, Tsinghua University, Beijing
100084, China; 2. Deparment of Mechanical Engineering, Tsing-
hua University, Beijing 100084, China 3. School of Materials Sci-
ence and Engineering Beijing Univewsity of Techmlogy, Beijing
100022 China). p13— 16

Abstract

tion of the 1Cr18Ni9Ti stainless steel weld metal for different welding

The growth of columnar grain during the solidifica-

parameters is simulated using the grain boundary evolution (GBE)
modeling method. The shape and the size of the weld pool under dif-
ferent welding parameters are calculated using PHOENICS software.
The simulated results show that the growing direction of the columnar
grains is dependent on the shape of the weld pool. The straight and
short grains tend to grow in direction perpendicular to the weld cen-
terline if the length fwidth (LA of the weld pool is large and the
curving and long grains grow toward the welding direction if the LIW
ratio is small. The experimental results are found to be in good qual-
itative agreement with the simulated results.

Key words:

grain boundary evolution model; stucture smu-

lation; weld solidification; stainless steel

Mcrostrueture of Fe; Al intermetallic compound produced by
plasma dadding  ZHU Dongmei"?, WANG Xibao' (1. Beijing
Beijing 100074
China; 2. School of M aterial Science and Engineering, Tianjin Uni-

Xinghang MechanicalElectric Equipment Plant,



