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model was developed in order to investigate the temperature and
flow fields in a free burning TIG arc. A series of arc models were
founded. The different flow and temperature fields of the arc in
different flow rates and different arc lengths were calculated and
compared. With the increase of arc length, the temperature of
arc, the arc voltage and the flow velocity are increased. But the
velocity stabilized in a certain value when the arc length is 8-10
mm. The moderate arc length can assure the arc with optimal
heat input and better protection. The increased flow rate of shiel-
ding gas compresses the arc and causes the energy emission to be
much closer to the axis center, and the highest temperature is al-
so increased. With the flow rate further increases, the energy e-
mission and heat transfer increase, the highest temperature de-
clines. The anticlockwise swirl streamtraces become larger as the
flow rate increases and govern the arc region, thus the quality of
flow protection is improved. The area of higher velocity in the arc
column has left the original position and moved to the electrode.
But the higher flow rate will delay the radial velocities on the an-
ode.

Key words: arc; numerical simulation; flow rate; arc
length

Brazing of C,/SiC composite to Ti alloy with Ag-Cu-Ti-C,
composite filler XIONG Jinhui, HUANG Jihua, ZHANG
Hua, ZHAO Xinke ( School of Materials Science and Engineer-
ing, University of Science and Technology Beijing, Beijing
100083, China). p 77 - 80

Abstract ;
Ag-Cu-Ti-C;(C;, carbon fiber) mixed powder by proper brazing

C,/SiC was successfully joined to Ti alloy with

parameters. Microstructure of the brazed joints were investigated
by SEM, EDS and XRD. Its mechanical properties were meas-
ured by mechanical testing machine. The results showed that Ti
element in the interlayer can react with the brazed composite, a
mixture of Ti,SiC,, TisSi; and TiC composites finally formed in
the reaction layer between composite and interlayer. Ti alloy con-
stantly dissolves and Cu diffuses into the Ti alloy, which forms
the diffusion-reaction layers between interlayer and Ti alloy. The
performed joints have dense bonding layers reinforced by short
carbon fibers. These composite in brazing layers relaxes the ther-
mal stress of the joints effectively. The shear strength of the joint
brazed with Ag-Cu-Ti-C; filler was remarkably higher than that
with pure Ag-Cu-Ti filler.

Key words: C,/SiC composite; Ti alloy; brazing
Numerical simulation on temperature field of laser cladding
based on birth-death element method ZHAO Hongyun,
SHU Fengyuan, ZHANG Hongtao, YANG Xianqun ( School of
Materials Science and Engineering, Harbin Institute of Technolo-
gy at Weihai, Weihai 264209, Shandong, China). p 81 -84

Abstract

was computed with different laser power as the main parameter,

The temperature increase of powder particles

and it was used as an initial condition in analyzing temperature
field of both single and multiple laser cladding with birth-death
element method. The reliability of the model was verified by the
dimension and morphology of the molten pool. The temperature

of particles increases linearly with laser power being increased.

The temperature curve of single clad shows a sawtooth type, in
which the temperature increases linearly and decreases as half of
a hyperbolic curve. The temperature field of multiple cladding
shows a backward dragged ellipse. The thermal cycle of every
node goes though some several incremental peaks and tends to a
stable state in the end.

Key words; laser cladding; birth-death element method;

temperature field; initial condition

Prediction of fatigue life based on change of natural fre-
quency and load characteristic for spot welded joint LI
Xuepeng, SHANG Deguang, ZHOU Jianwei, BAO Ming ( Col-
lege of Mechanical Engineering and Applied Electronics Technol-
ogy, Beijing University of Technology, Beijing 100124, China).
p 85 -88
Abstract;

sponse experiment, the variation characteristic of natural fre-

By the fatigue experiment and dynamic re-

quency was investigated based on the single tensile-shear spot-
welded specimens during the fatigue process with constant ampli-
tude, variable amplitude.and random loading. Frequency re-
sponse function curve and modal natural frequency were com-
pared during the fatigue process in this paper. According to the
rates of frequency change and the residual life ratio, a fatigue pa-
rameter was proposed to describe the fatigue process under ran-
dom loading, and a linear relationship was established between
the rate of frequency change and the fatigue parameter. The fa-
tigue life was predicted on the basis of loading spectrum, the rate
of frequency change and current cycle number. The proposed
method can be used in the situation that loading spectrum was
given and natural frequency was measured. The calculated re-
sults showed that the predicted fatigue lives were in good agree-
ment with experimental lives.

Key words: spot welding; dynamical response; natural

frequency ; fatigue; life prediction

Effect of nitrogen on solidification mode and microstructure
of 316L stainless steel DENG Baozhu'?, MA Chengyong’
PENG Yun'?, TIAN Zhiling2 , LIAO Pibo' (1. Faculty of Me-
chanical and Electrical Engineering, Kunming University of Sci-
ence and Technology, Kunming 650093, China; 2. Institute of
structural Materials, Central Iron & Steel Research Institute,
Beijing 10081, China). p 89 -92

Abstract .

trogen contents were used for TIG welding of 316L austenitic

Three kinds of welding wires with different ni-

stainless steel. The solidification mode of the welds and the pre-
cipitation behavior of austenite and ferrite were contrastively ana-
lyzed, and the effect of nitrogen on solidification mode and mi-
crostructure of the weld metal was investigated. The results show
that the weld with nitrogen content of 0. 018% solidifies as pri-
mary ferrite mode and vermicular or skeletal ferrite remains on
the dendritic axis. With the increase of nitrogen content to
0.088% and 0. 16% , the weld solidifies as primary austenite
mode and ferrite occurs as small particles between primary aus-
tenite dendrites; the ferrite number (FN) decreases and the re-
markably coarse austenite is also found.

Key words:

nitrogen; welding; microstructure; solidifi-

cation mode



