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Table 1 Chemical composition of Q420 steel

C Mn Si P S A% Cr

0.15 1.52 0.32 0.033 0.028 0.048 0.18
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Fig. 1 Nominal stress-strain curve of Q420 steel
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Table 2 Mechanical properties of Q420 steel
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Fig. 2 Tensile prestraining specimen
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bending specimen
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Abstract:
( UAESD) developed based on the traditional electrode sparkle

Ultra-assisted electrode sparkle depositing

depositing ( ESD) , and better coating could be achieved when
ultrasonic vibration was adopted in the ESD technology. In this
paper, UAESD was realized by the supersonic vibration of the
body. The results showed that formation technological parameters
were enlarged by supersonic vibration, and the better surface to—
pography was achieved. The deposition efficiency increased
30% , microhardness increased 10% while the grain size de—
creased 24. 18% under the influence of the supersonic vibration.
With the UAESD process, heat affected zone was enlarged and
the microhardness at those points was increased. Moreover, the
corrosion resistance of the bond was enhanced.

Key words:  supersonic vibration; electrode sparkle de—

positing; strengthen coating

Research on fracture toughness of high-strength structural
steel with prestrain at low temperature XIAO Guang-
chun'?, JING Hongyangl 2 XU Lianyongl'z, J1 Jinchuan®, LI
Wenliang® ( 1.
Tianjin University, Tianjin 300072, China; 2. Tianjin Key La—
boratory of Advanced Joining Technology, Tianjin 300072, Chi-

Taiyuan

School of Materials Science and Engineering,

na; 3. Shanxi Electric Power Research Institute,
030001, China) . p 41 -44

Abstract:
ness of high-strength structural steel Q420 were studied by ten—

The mechanical properties and fracture tough—

sion tests and three—point bending tests. The results indicated
that the temperature had significant influence on fracture tough—
ness of structural steel and the fracture toughness reduced signifi—
cantly with the decrease of temperature resulting in brittle frac—
ture. The prestrain increased the yield strength and tensile
strength of structural steel, but significantly reduced its plasticity
and fracture toughness, and further increased the possibility of
brittle fracture. The prestrain facilitated the brittle fracture due to
the activation of the near crack tip stress fields because of the
prestrain based on the FEA. Thus the effects of the temperature
and the prestrain should be considered in the important engineer—
ing design, material selection, safety analysis and evaluation.
Key words: high-strength structural steel; prestrain; me—

chanical properties; fracture toughness

Microstructure transformation and mechanical properties of
electron beam welded joints of fusion CLAM steel
JIANG Zhizhong' , HUANG Jihua', CHEN Shuhai', JU Xin ( 1.
School of Materials Science and Engineering, University of Sci—
ence & Technology of Beijing, Beijing 100083, China; 2.
School of Applied Science, University of Science & Technology
of Beijing, Beijing 100083, China) . p 45 -48

Abstract:

for fusion reactor were butt-welded through electron beam welding

China low activation martensitic ( CLAM) steel

process, and followed by post-welding heat treatment ( PWHT)

at 740 °C for 1 h. The microstructure and microhardness distri—
bution of welded joints were analysed. The results showed that
the weld seam with good formation and without appearance de—
fects has been achieved. In as-welded condition, the weld metal

and fusion zone consisted of a mixture of coarse lath martensite

and a little § ferrite. The coarse and fine grained zone was com—
posed of fine lath martensite. The partially quenched zone mainly
consisted of fine lath martensite and ferrite. The softening did not
occur across welded joint. After PWHT, the lath martensite in
the welded joint was transformed into tempered sorbite, which
led to the significant decrease of the hardness of each zone. A-
mong them, the highest hardness emerges at fusion zone was not
at fine grained zone, which was just 20% higher than base met—
al. The PWHT did not make the tempered zone and base metal
more soft obviously.

Key words: China low activation martensitic steel; elec—

tron beam welding; microstructure; microhardness

Influence of magnetic controlled technology on formation of
high-speed TIG welding CHANG Yunlong', YANG Di-
anchen' , WEI Lai', LU Lin2( 1. Department of Material Science
and Engineering, Shenyang University of Technology, Shenyang
110023, China; 2. Chemical Equipment College, Shenyang U-—
niversity of Technology, Liaoyang, Liaoning 111003, China) . p
49 -52
Abstract:

ductivity. Welding speed increasing, however, will cause arc

Increasing TIG welding speed may raise pro—

dragged backwards and anode spot delayed seriously. The two
phenomena generate the defects of undercut and hump seam. As
usual, the method of augmenting the shielding gas feed rate or
increasing welding current was chosen to achieve it, but the abil-
ily to increase the welding speed was limited. The influence of
transverse magnetic field on the welding speed, welding current
and argon flow of high-speed TIG welding for austenite stainless
steel were studied. The microstructure observation and flaring
test were ivestigated. The experiment results indicated that weld—
ing speed could be increased from 3.5 m/min to 5.5 m/min, at
the same time, welding current could be decreased from 95 A to
75 A, gas feed rate could be reduced from 0.7 m’/h to 0.5
m’ /h, and the problems of undercut and hump seam due to high—
speed TIG welding could be well solved.

Key words:  high-speed TIG welding; magnetic field; un—

dercut; flaring test

Microstructures and mechanical properties of Co-based sur—
facing alloys under DC transverse magnetic field LIU
Changjun', LIU Zhengjun®, SU Ming®, SU Yunhai®( 1. School
of Chemical Equipment, Shenyang University of Technology, Li—
aoyang, Liaoning 111003, China; 2. School of Material Science
and Engineering, Shenyang University of Technology, Shenyang
110870, China) . p 53 =56, 60

Abstract:  In order to improve the properties of surfacing
layers, study the influence of surfacing current and magnetic
field current on properties and microstructure of surfacing layer,
DC transverse magnetic field was applied when Co-based alloy
was welded on the surface of low-carbon steel by plasma arc sur—
facing. The hardness, wear resistance, microstructure and phase
constitution of the surfacing layers were investigated via hardness
and wear tests as well as SEM and XRD analysis. Furthermore,
the influence of surfacing current and magnetic field current on
the hardness and wear resistance of the surfacing layer were stud—

ied. The results showed that the properties of surfacing layers



