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deformation
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Fig. 3 Workflow chart of the proposed real-time marking
method for phase interface zone
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temperature impact toughness of welded joints. When the Cr
content in the welding wire is 26 wt.%, the Mechanical
Properties of the G520 precipitation hardening stainless steel
welded joint is the best, the tensile strength is 969 MPa, the

elongation is 20. 8%, the impact energy is 60.7 J.

Highlights: (1) A metal-type flux-cored wire that matches its
strength and toughness for the welding of new G520 stainless
steel has been developed.

(2 ) The combined effects of the content of Cr, the content of d-
ferrite and Cry3Cq, and the average size of austenite grains in
the microstructure affects the tensile properties and room tem-

perature impact toughness of welded joints are systematically

studied.

Key words: precipitation hardening stainless steel; Cr con-

tent; 6-ferrite; welded joints; mechanical properties

Real-time phase interface marking method for GTAW
multiphase flow numerical simulation HAN Qinglinl, LI
Dayongz, LI Xinlei', ZHANG Guangjun1 (1. State Key
Laboratory of Advanced Welding and Joining, Harbin Institute
of Technology, Harbin, 150001, China; 2. Bohai Shipyard
Group Co., Ltd., Huludao, 125003, China). pp 58-63
Abstract: During the transient multiphase flow simulation of
high-current GTAW, to accurately describe the interaction
between the arc and molten pool, the arc heat and arc pressure
should be loaded on the dynamic interface between the metal
phase and gas phase. Therefore, a real-time marking method of
phase interface is proposed. The maximum value of phase
volume fraction gradient is searched by traversing the grid data
in the 3D computing domain to identify and mark the single-
layer mesh zone near the phase interface. The volume heat
source and volume force are transformed by dividing the
surface heat source and surface force by the grid thickness.
They are loaded at the marked zone as the arc heat and arc
pressure. The result shows that this method has strong
robustness to accurately mark the GTAW phase interface with
fluctuation. The marking time is only 7.34% of the governing
equation iteration time, which meets the real-time

requirements. The digging effect of arc pressure on the molten

pool and the penetration effect of arc heat along the depth

direction is accurately simulated. Without using the combined
heat source, the finger penetration characteristics of high-

current GTAW are obtained in the simulation results.

Highlights: A marking method of phase interface based on
the maximum value of phase volume fraction gradient is pro-
posed. During the multiphase flow simulation of GTAW, the
phase interface zone where the arc heat and arc pressure load

can be marked accurately in real-time.

Key words: gas tungsten arc weld; flow field of the molten

pool; phase interface; real-time marking

Analysis of Cl corrosion resistance of Inconel 625
deposited metal SU Yunhai, YANG Taisen, DAI
Zhiyong, WANG Yingdi, LIANG Xuewei, WU Xinggang
(Shenyang University of Technology, Shenyang, 110870,
China). pp 64-70

Abstract: In order to study the corrosion behavior of Inconel
625 deposited metal in CI corrosive solution, the corrosion
behavior of deposited metal immersed in molten salt and room
temperature stress corrosion cracking behavior at different
temperatures were studied by means of static immersion
corrosion and slow strain rate tension. X-ray diffraction (XRD)
and S-3400N scanning electron microscope were used to
systematically study the phase composition, corrosion
morphology and element distribution of the deposited metal.
The results show that: in the static immersion corrosion, the
corrosion weight loss of deposited metal shows an increasing
trend at both temperatures, but the increasing range is different
in different time intervals. The corrosion weight loss of
deposited metal increases slowly in the first 10 h, and increases
sharply in the 10 ~ 60 h. It can be found that 10 h is the
dividing point of corrosion behavior. The corrosion resistance
of the deposited metal at 700 °C is better than that at 900 °C,
because the dense MgO shell appears on the surface of the
deposited metal at 700 °C, which can hinder the corrosion
reaction; At 900 °C, due to the existence of CrCls, the "shell
breaking effect" appears, which destroys the MgO shell and
reduces its corrosion resistance. For slow strain rate tensile

test, the tensile strength of specimens in corrosive medium is

22.97% lower than that in air medium, and the susceptibility



