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Numerical analysis of TIG welding pool at step parameter
HUANG Jiankang® GUO Chaobo> SHI Yu' FAN Ding'( 1.
State Key Laboratory of Gansu Advanced Non-ferrous Metal Ma—

Lanzhou University of Technology Lanzhou 730050
China; 2. Key Laboratory of NonHerrous Metal Alloys and Pro—

terials

cessing The Ministry of Education Lanzhou University of Tech—
nology Lanzhou 730050 China) . pp 17 -20 28

Abstract: A three-dimensional model of freely burning
TIG arc was developed. By using FLUENT software choosing
appropriate boundary conditions and strongly coupling control e—
quations TIG welding pool was simulated. Under the action of
different parameters the changing of size and temperature of the
pool were analyzed. The results show that with the high current
steping to the low current the pool size and the flow will de—
crease at some extent. With the step of the welding voltage
welding speed workpiece thickness and width the changes show
a certain lag. By adjusting the welding parameters the pool size
can be controlled.

Key words:

FLUENT

TIG welding; pool,

numerical analysis;

Ultrasonic friction stir welding of LF21 aluminum alloy

MA Huikun HE Digiu LIU Jinshu ( College of Mechanical and
Electrical Engineering of Central South University Changsha
430081 China) . pp 21 -23

Abstract:  According to the principle of the role of ultra—
sound on metal plastic forming the self-developed ultrasonic
friction stir welding machine was used to weld LF21 aluminum
alloy plates. The microstructures and fracture appearance of alu—
minum alloys were studied. Experiments show that the ultrasonic
energy can inject into the weld joint effectively. It can not only
increase the intensity of the bottom of weld joint but also im—
prove metal atoms motion and diffusion ability around mixing
needle. The grain in microstructure of WNZ ( weld nugget zone)
is refined and homogenized obviously. The tensile fracture of ul—
trasonic friction stir welded joint appears to be a dimple pattern.
The depth of dimple is shallower and the number of dimples is
less than that in the fracture of friction stir welding. The result
shows that ultrasonic welding can improve the mechanical proper—
ties of the joint but the elongation decreases a little compared to
that of friction stir welding.

Key words: friction stir welding; ultrasonic; LF21
Determination of material parameters for welding process
simulation YAN Dejun'  LIU Xuesong® YANG Jianguo®
FANG Hongyuan® YANG Yongqiang' ( 1.
Research Institute for Industrial Technology Institute of Welding
Guangzhou 510650 China; 2. State Key Laborato—
ry of Advanced Welding and Joining Harbin Institute of Tech—
nology Harbin 150001 China) . pp 24 —28

Abstract: Thermo-mechanical parameters varied with

temperature were used to compare qualitatively the influence of

Guangdong General

Technology

the yield strength heat conductivity specific heat capacity

Youngs modulus coefficient of thermal expansion density and
Poisson ratio on the peak welding residual stress. The result
shows that the change of yield strength and heat conductivity is

wide which have greater effects on the peak welding residual

stress. Whereas specific heat capacity Youngs modulus coef-
ficient of thermal expansion and density show little influence on
it. The change of Poisson ratio is close to that of thermal expan—
sion and density however its influence is little. The simulation
results of welding longitudinal residual stress were verified with
cutting pieces stress relieving method for the flat plates with such
material properties as 2A12-T4 aluminum alloy. The results have
good agreement with tested results which prove the validity of
the simulation results.

Key words:

numerical simulation; longitudinal residual

stress; material parameters; stress peak value

Ultrasonic SH guided waves imaging and test on complicated
TLB welded structure ZHU Xinjie HAN Zandong DU
CHEN Yifang ( Key Laboratory for Advanced Materials
Processing Technology the Ministry of Education Tsinghua U-
niversity Beijing 100084 China) . pp 29 -32 48

Abstract:

butt welding constitute an important and complicated industrial

Dong

The T—oint welding the lap welding and the
structure named TLB type welded structure where imaging and
testing of ultrasonic guided waves has an important influence.
The testing and imaging experiment system of ultrasonic SH-
guided wave for TLB type welded structure was developed. It can
be known from the dynamic photoelastic experiments that ultra—
sonic SH ( shear horizontal) guided waves technology is more
suitable for testing and imaging TLB type welded structure. The
imaging principle of ultrasonic guided waves in plate was dis—
cussed and the imaging and testing of SH guided waves in TLB
type welded structure was researched. The experiment results
shows that it is possible for SH guided waves to image and test
TLB type welded structure which may characterize the welded
structure in the testing area and its image has the positioning
function for the testing regional features. Nevertheless in ima—
ging there may be a weld scattering blind area about 100 mm
behind the weld which is the inherent ultrasonic scattering prop—
erties of the weld. The topic proposed provides the basis for fur—
ther researching and improving imaging and testing of SH guided
waves in complicated TLB type welded structure.

Key words:  ultrasonic SH guided waves; complicated

welded structure; imaging and testing

Research on interfacial fracture behavior of TBCs/Q345
YANG Zhen'®> JING Hongy-

ang' > XU Lianyong' *( 1. School of Materials Science and En—

based on local approach

gineering Tianjin University Tianjin 300072 China; 2. Tian—

jin Key Laboratory of Advanced Joining Technology Tianjin
300072 China) . pp 33 -36

Abstract:  The critical load at crack propagation for the
coated specimens was obtained through the tensile test and the

finite element method ( FEM) was conducted to simulate the
fracture behavior by ABAQUS code. Then the results from FEM
were input into a selfprogrammed FORTRAN code the two pa—
rameters of Weibull distribution dominating the interfacial frac—
ture were obtained. The mathematical formula of the local ap-
proach applied to analyze the interface fracture was deduced. Af-
ter that the local approach was adopted to analyze the crack-size

dependence of coating specimens for interface brittle fracture ini—



