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Abstract:
12% Cr stainless steel was reproduced with Gleeble 3800 thermo—

Heating process of welding thermal cycle of

mechanical simulators. Microstructure transformation  grain
growth and precipitating phases were investigated with optical mi—
croscope field emission scanning electronic microscope ( FE—
SEM) and transmission electron microscope. The following con—
clusions have been drawn. That the microstructure is almost fully
austenite while the heating temperature is above 900°C. This
austenite transforms to martensite during the cooling process and
is retained down to room temperature. When heating temperature
is higher than 1 250 C

to delta ferrite. The grains slightly grow when heating tempera—
ture is below 1 250 °C. At the other hand if the heating temper—

the austenite is completely transformed

ature is above 1 250 °C  grains are dramatically coarsened with
an increase of peak temperature and holding time. Grain growth
is effectively inhibited by the existing second phase. There are
large numbers of finely dispersed complex carbides containing Nb
and Ti in base metal matrix. As heating temperature is up to
1350°C

pinning grain boundaries and inhibiting grain growth effects of

these carbides are dissolved into matrix. Therefore the

fine particles disappear.
Key words: ferritic stainless steel; heat affected zone;

grain growth; precipitated phase

Molecular dynamic simulation of interface diffusion behav-
ior during melting joining of thermoplastic polymer
FENG Yugi' LUO Yi'> SUN Yibo' WANG Xiaodong'’
ZHANG Miaomiao' ( 1. Key Laboratory for Precision and Non—
traditional Machining Technology of Ministry of Education
Dalian University of Technology Dalian 116024 China; 2. Key
Laboratory for Micro/Nano Technology and System of Liaoning
Province Dalian University of Technology Dalian 116024 Chi-
na) . p4l -44
Abstract:

joining of thermoplastic polymer was studied using molecular dy—

Interfacial diffusion behavior during melting

namic simulation method. Two-ayer cell interface comprising
model for polymethyl-methacrylate ( PMMA) was constructed.
Under different temperatures and pressures interfacial molecular
chains motion was simulated using constant temperature and
pressure ( i. e. NPT) ensemble diffusion coefficient of total at—
om of PMMA interface system interfacial diffusion depth and
binding energy were calculated and influencing rule of factors
such as temperature and pressure to interface diffusion behavior
was analyzed. Simulated results show that by heating or pressing
atoms diffusion speed was improved interfacial diffusion depth
was increased by higher pressure more interfacial binding ener—
gy was gained by higher pressure. The simulation results agreed
well with the macro hot-embossing experiments and revealed the
molecular diffusion behavior between PMMA interfaces during
melting joining from molecular size.

Key words: molecular dynamics; thermoplastic polymer;

interface diffusion; diffusion coeffecient

Welding material for TA1 and structure refining of its wel—

ded joint ZHANG Min LU Jinbo LU Na LI Jihong

( School of Material Science and Engineering Xi‘an University of
Technology Xi‘an 710048 China) . p 45 —48

Abstract:  Due to the high fusion temperature and large
thermal capacity the pure titanium always has coarse grain
which makes poor properties of welded joint. In this paper the
structure of welded joint was improved by micro-alloy transition
and the alloy phase and microstructure were analyzed. The re—
sults showed that for different welding procedures proper allo—
ying can refine the structure and grains of commercial pure titani—
um welded joint. In terms of the distribution of structure the
basic microstructures of welded joint were o -y and strengthening
particle TiB, and the eutectic phrase o might appear under the
condition of rapid cooling. The thin needles TiB2 existed at grain
boundary with the forms of cruciform T shape and the composi—
tion of cruciform and T shape.

Key words: refining grain; alloying; titanium alloy
Structure optimization of T-nozzle in hydrogenated reactor

JIANG Wenchun' YANG Bin' ZHANG Yucai' GONG
Jianming®( 1. College of Mechanical and Electronic Engineering
China; 2.
School of Mechanical and Power Engineering Nanjing University
of Technology Nanjing 210009 China) . p 49 -52

Abstract:  T-nozzle is the inlet of the mixture gas of hy—

drogen and steam in a hydrogenated reactor. Many cracks have

China University of Petroleum Dongying 257061

been generated in T-nozzle which are caused mainly by the
welding residual stresses. Finite element method is used to study
the welding residual stress in T-nozzle of hydrogenated reactor.
Based on considerations of residual stress the welding structure
of T-nozzle is optimized. The axial of T-nozzle is welded in the
direction of head radius through which the stress concentration
is decreased. Large residual stresses are generated in the internal
surface of nozzle and head which have great effect on stress cor—
rosion cracking. A flanging is inserted into the nozzle to isolate
the residual stress from the mediums which can prevent the
stress corrosion cracking. It can be a reference for crack treat—
ment and structure optimization of T-nozzle for hydrogenated re—
actor.

T-nozzle; residual

Key words: hydrogenated reactor;

stress; optimization

Effects of weld profile on electron beam welding residual
stress distribution FU Wei' HUANG Guogang' YANG
Xinhua' HU Shubing® XIAO Jianzhong® ( 1. School of Civil
Engineering and Mechanics Huazhong University of Science and
Technology Wuhan 430074 China; 2. School of Materials Sci—
ence and Engineering Huazhong University of Science and
Technology Wuhan 430074 China) . p 53 =56 60

Abstract:  The section of weld was simplified as isosceles
trapezoid. ANSYS software was used to simulate the residual
stress field in TC4 titanium alloy plate with variable time step
method. The effects of volume and shape of weld on welding re—
sidual stress distribution were studied while the volume was con—
trolled by the trapezoid median and the shape by the angle of the
trapezoid leg with respect to the vertical direction. It is showed

that for a constant volume the maximum equivalent residual



