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Gaussian template is used to smooth the centerline of laser
stripe. Secondly the improved CSS adopts an adaptive K-cosine
algorithm which has a dynamic region of support and excellent
noise suppression performance to calculate the curvature of cen—
terline smoothed by large-scale Gaussian template. Thirdly the
local extrema of the curvature extracted by a threshold T are used
to candidate feature points. Lastly the candidate feature points
are refined in small-scale Gaussian template. The results showed
that the improved CSS algorithm has better robust and anti-inter—
ference than the that of CSS algorithm.

Key words: tailored blanks laser welding; structured

light; feature point detection; curvature scale space

Effects of shoulder plug depth on joining performance of
AA2024/AA2024 friction stir welded joints ZHAO Lei
ZHANG Tiancang LI Xiachong SUN Chengbin( AVIC Beijing
Aeronautical Manufacturing Technology Research Institute Bei-
jing 100024  China) . pp 97 —100

Abstract: By adjusting shoulder plug depth its effects on
joining performance of 3mm thick AA2024/AA2024 friction stir
welded joint were studied. The results show that tunnel-type de—
fects exists at the stirring pin advancing side in joint when the
shoulder is not pressed. As the shoulder plug depth increases
the tunnel-type defects disappear and oxide defects ( commonly
known as S line) begin to appear. The number of oxide defects
increase firstly and then decreases. S line also appears at the
bottom of the weld nugget zone and becomes gradually longer
with shoulder plug depth increasing. The tensile test indicates
that the highest tensile strength of AA2024/AA2024 FSW joints
is 370 MPa at the welding speed of 100 mm/min pin rotational
speed of 800 r/min and the shoulder plug depth of 0.2 mm and
the highest reduction of area is 3.4%.

Key words: aluminum alloy; friction stirs welding; ten—

sile strength; defect

Effects of shielding gas composition on microstructure and
toughness of 440 MPa HSLA steel weld metals with gas met—
al arc welding XIAO Xiaoming PENG Yun MA
Chengyong HE Changhong TIAN Zhiling( State Key Laboratory
Central Iron & Steel
Research Institute Beijing 100081 China) . pp 101 - 104
Abstract: The 440 MPa HSLA steel was welded with gas
metal arc welding ( GMAW)
metals and the morphology of inclusions were analyzed with OM
TEM SEM and EBSD. The effects of shielding gas on the mi-

crostructure impact toughness of the weld metals and the size

of Advanced Steel Processes and Products

and the microstructure of weld

quantity compositions of inclusions were investigated. The re—
sults show that impact toughness of weld metal is bad with 100%
CO, as shielding gas
ness can be obtained with 80% Ar +20% CO, and 90% Ar +
10% CO,( volume fraction) as shielding gas. The microstructure
of weld metal of 100% CO, GMAW is made up of ferrite and
bainite and that of both 20% CO, GMAW and 10% CO, GMAW

are predominantly acicular ferrite with small areas of ferrite side

and weld metals with good impact tough—

plates. With the increasing of the proportion of CO, in shielding

gas the amount and dimension of inclusions increase and the

compositions of its main ingredients change. For 440 MPa HSLA
steel welding with proper gas composition can produce welded
joints with good properties.

Key words: HSLA; gas metal arc welding; microstruc—

ture; toughness; inclusion

Three dimensional model for heat transfer and plastic flow
FENG Tiantao ZHANG Xiaohui
( Shandong Provincial Key Laboratory of Horticultural Machiner—

of friction stir welding

ies and Equipments Shandong Agriculture University Taian
271018 China) . pp 105 - 108

Abstract:  In order to study the temperature field velocity
field and viscosity field of friction stir welding under the interac—
tion of thermal and fluid the material was regarded as laminar
viscosity non-Newtonian fluid. Based on the theory of fluid me—
chanics three dimensional thermal and fluid model of the friction
stir welding was founded. A mathematical relationship between
the welding heat input and rotating speed workpiece motion ve—
locity size of stirring tool and the shear stress of material was a—
dopted which is used as the thermal boundary conditions in
modeling. Analysis results indicate that the temperature of the
head of stirring tool is lower than that of the tail but the temper—
ature gradient is larger. Affected by material flow around the stir—
ring tool the temperature in retreating side is higher than that of
the advancing side. Velocity and viscosity of upper material is af—
fected mainly by shoulder while the lower material is affected
mainly by stirring pin. The calculated thermal mechanical affect—
ed zone ( TMAZ) has a good corresponding relationship with the
experimental result.

Key words: friction stir welding; fluid mechanics; cou—

pling; shear stress

Analysis of stress concentration factors of overlap joints
based on finite element method FU Lei' CHENG
YANG Jianguo' > WANG Tao' FANG Hongyuan'
(1. State Key Laboratory of Advanced Welding and Joining

Harbin Institute of Technology Harbin 150001 China; 2. Insti-
tute of Process Equipment and Control Engineering Zhejiang U-
Hangzhou 310014 China) . pp 109 -

Ronglong'

niversity of Technology
112
Abstract:

effect on the load capacity of overlap joint. The influence of joint

Stress concentration factors have a significant

geometric parameters on stress concentration factors of bilateral
welded undermatching overlap joints were studied based on the
finite element method and the stress concentration equation was
founded based on regression analysis method. The result shows
that the lap length plays the most important role in stress concen—
tration factors. The stress concentration factors at weld root in—
crease with the lap length increasing weld width decreasing and
weld toe smooth transition radius decreasing. The stress concen—
tration factors at weld toe increase with the lap length and weld
width increasing. Weld toe with smooth transition radius has lit—
tle effect on concentration factors at weld toe. The stress concen—
tration equation has a good agreement with the finite element re—
sult.

Key words:  overlap joint; stress concentration factors;

weld root; weld toe; finite element



