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Fig. 3 Weld microstructure morphology. (a) without heat treatment; (b) 8 h heat treatment; (c) 32 h heat treatment
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Fig. 5 Carbide particles at the tensile fracture interface
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Table 2 Crystal plastic material parameters
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Fig. 8 Stress-strain distribution clouds for carbide
content of 0.63%. (a) image of stress distribution;
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Fig. 9 Stress-strain distribution clouds for carbide
content of 1.55%. (a) image of stress distribution;
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welded joints was studied.

(3) The coarsening of lath bainite in weld and heat affected
zone with the increase of flash allowance, and the proper upset
allowance is beneficial to obtain good joint microstructure and

properties.

Key words:  corrosion resisting steel; flash butt welding;

flash allowance; upset allowance; structure property

Numerical study of the effect of carbide precipitation on the
mechanical properties of ENiCrFe-3 pre-edge welded dis-

similar steel welds FAN Jiawei]’z, LI Zhuoxuanz, WU

Haoshengz, LIU Guangyinz, ZHANG Jianxiao™’, HUANG Ji-
ankangz(l. Gansu Tobacco Industry Co., Ltd, Lanzhou
730050, China; 2. Lanzhou University of Technology, Lan-
zhou 730050, China; 3. Lanzhou LS Equipment Co., Ltd.,

Lanzhou 730300, China). pp 67-73
Abstract: In order to avoid the phenomenon of element dif-
fusion enrichment in the welding of dissimilar steels, this pa-
per uses the method of pre-edge overlay welding ENiCrFe-3
transition layer to achieve a good weld of dissimilar steels, but
the precipitation of carbide was found in the welded joint, and
then the crystal plasticity finite element method was used to
construct a crystal plasticity finite element analysis model with
the addition of carbide at grain boundaries. Simulation results
show that: carbide precipitation phase will have a significant
effect on the stress-strain distribution within and on the grain
boundaries, due to the increase in carbide content, the stress
concentration increases in the region of inclusions, the three-
grain intersection is the weakest region of the mechanical prop-
erties of the weld, and the stress distribution at the intersection
of the grain boundaries of the three grains is asymmetric and

usually the first to fail and become a source of fracture.

Highlights: (1) Good welding of dissimilar steels is achieved
through the pre-edge overlay process, and carbide precipitation
phenomenon is found from it.

(2) Different from the conventional macroscopic tissue regula-
tion and stress-strain analysis, this paper analyzes the stress-
strain mechanism of the tissue from the microscopic perspect-
ive.

(3) The microscopic crystal mechanics finite element model is
established to analyze the effect of carbide precipitation on the

mechanical properties of the weld, and to clarify the stress-

strain distribution of carbide precipitation and crack growth

mechanism.

Key words:  crystal plasticity; carbide; finite element;

stress-strain

Study on microstructure and comprehensive properties of
SAF2205 duplex stainless steel multilayer and multipass

welded joint LI Yajie, LIU Rui, QIN Fengming, MA

Chengrui(Taiyuan University of Science and Technology,

Taiyuan 030024, China). pp 74-81
Abstract: TIG/PAW composite welding was used to weld
SAF2205 duplex stainless steel with three layers and three
channels, and solution treatment was carried out. OM, SEM,
EBSD and electrochemical corrosion, tensile, impact and other
experiments were used to study the relationship between the
microstructure evolution of the weld and mechanical proper-
ties, corrosion resistance. The results show that the ferrite con-
tent of TIG filler wire weld is 70. 5%, and the austenite grain of
TIG filler wire weld is the largest (177 pmz), which is larger
than that of base metal (142 umz) due to the addition of weld-
ing wire. The ferrite content of PAW weld is 65.4%. Due to
the different welding sequence, subsequent welding has a heat-
ing effect on the weld, resulting in the least ferrite content. In
TIG weld, the large heat input results in the coarsening of fer-
rite grain (8 147 umz), which is larger than the base metal
(264 umz), resulting in the reduction of austenite core location
and only 3.96% austenite. Due to the difference of deforma-
tion mechanism and stacking fault energy between austenite
and ferrite, the number of ferrite sub-grains is larger than that
of austenite, while the number of recrystallized grains and
high-angle grain boundary is smaller than that of austenite.
After solution treatment at 1 050 °C for 60 min, the two phases
of the weld are close to 1:1, and the austenite tends to homo-
genize, and the corrosion resistance increases with the exten-
sion of solution time. The tensile fractures were all in the base
metal, and the tensile strength of the weld were greater than
846 MPa. The weld impact energy is 144 J, less than the base

metal (156 J), and the weld shows composite fracture.

Highlights: (1) PAW and TIG welding were used to realize
the multi-layer and multi-pass welding of SAF 2205 duplex
stainless steel, and the microstructure distribution and mechan-
ical properties of different layers of the weld were studied re-
spectively.

(2) The two-phase microstructure of the weld is regulated by
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