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Table 1 Chemical compositions of 25Cr2Ni2MoV welded joint base metal and weld
AL C Si Mn P S Cr Ni Mo A
BEAF 0.22 0.06 0.19 0.004 0.002 2.49 2.12 0.92 0.15
P 0.12 0.15 1.25 0.005 1.20 1.20 2.51 0.74 0.1
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Table 2 Size and location of immersion test sample
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Fig. 1 Schematic diagram of immersion test
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Fig. 4 Polarization of the WM, HAZ, BM
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Table 3 Electrochemical parameter of WM (far from
FL), WM(close to FL), HAZ, BM

X35 JE B E N ey AL A i/ (mA - cm )
BEBF -0.741 0.011 87
S IX -0.711 0.012 19
ESli st g -0.770 0.021 40
TR A AR 4k -0.770 0.025 39
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Fig. 5 The relationships between thickness, corrosion depth and area ratio of anode and cathode. (a) corrosion depth;

(b) average corrosion depth
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Fig. 6 The thickness variation of BM, WM, HAZ with different area ratio of anode and cathode. (a) area ratio of 1:2;
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Table 4 Cathode and anode simulation parameters of
galvanic corrosion
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Btk 0.144 8 —0.149 —0.741

FAK 0.3330 0.079 —0.770
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Table 5 Other simulation parameters
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(2) At the cooling rate of 0.077 5 K/ps, the alloy can nucleate
and grow spontaneously, and equiaxed crystals appear, with the
crystallization temperature of 940 K.

(3) When the cooling rate decreases and the solidification con-
ditions reach the formation conditions of equiaxed crystals, the
evolution characteristics of nucleation and growth process of

equiaxed crystals in NiCr alloy can be obtained.

Key words: plasma additive manufacturing; molecular dy-

namics; numerical simulation; NiCr alloy

Galvanic corrosion behavior and finite element simulation
of overlaying welded nuclear steam turbine rotor
HUANG Yuhui, ZHANG Jianhui, HU Yulin, SUN
Wenxuan, XU Yubin, WANG Yihao (Key Laboratory of
Pressure Systems and Safety, Ministry of Education, East
China University of Science and Technology, Shanghai
200030, China). pp 33-39

Abstract: The galvanic corrosion behavior of 25Cr2Ni2MoV
overlaying welded nuclear steam turbine rotor was investigated
by macro-electrochemical tests and immersion tests in chloride
solution at 80 “C. The results of electrochemical experiments
show that the weld metal is the weak corrosion zone, and the
corrosion potential from low to high is the heat-affected zone,
the base metal, and the weld metal. The results of the
immersion tests show that as the area of the BM increases, the
average corrosion thickness of the WM gradually increases
Furthermore, the galvanic corrosion finite element model of
welded joint was established by using the electrochemical
parameters obtained from macro electrochemical test. The
results show that the finite element simulation results can
effectively simulate the galvanic corrosion behavior of
overlaying welding joint and provide galvanic corrosion rate

prediction for actual production.

Highlights: (1) The difference of chemical composition and
microstructure of overlaying welded joint leads to the differ-
ence of electrochemical performance of materials.

(2) With the increasing of the area ratio of cathode to anode,
the corrosion depth of both cathode and anode are increased,
but the increasing of anode is more deeper than that of cathode.
(3) The galvanic corrosion finite element model based on the
electrochemical parameters which obtain from macro electro-

chemical tests can effectively predict the galvanic corrosion be-

havior of overlaying welded joint.

Key words: welded joint; galvanic corrosion; finite element

simulation; immersion test

Study on laser welding characteristics of thick wall TC4

titanium alloy in vacuum environment MENG
Shenghao, SI Changjian, REN Yiqun, GONG lJianfeng, LI
Liqun, TAO Wang (State Key Laboratory of Advanced
Welding and Joining, Harbin Institute of Technology, Harbin,
150001, China). pp 40-47,74

Abstract:  Use fiber laser to weld TC4 titanium alloy under
vacuum and atmospheric environment, observe the shape and
structure of the weld seam obtained by welding with different
laser power in atmospheric and vacuum environment, and test
the performance. The results show that laser welding of the
vacuum environment is more favorable. The vacuum
environment can significantly improve the weld penetration,
increase the depth-to-width ratio of the weld, suppress the
spatter during welding, and greatly reduce the porosity in the
weld. There is little difference in the weld structure between
the atmospheric environment and the vacuum environment, and
the width of the heat affected zone of the vacuum environment
is significantly reduced. In both environments, the
microhardness of the weld is saddle-shaped and the weld has
the highest hardness. The average hardness of the weld in the
atmospheric environment is about 390 HV, which is higher
than the average hardness of the weld in the vacuum
environment of 360 HV. The tensile strength of the weld was
tested The tensile test piece was completely fractured at the

base material. The tensile strength of the test piece was about

960 ~ 980 MPa.

Highlights: (1) The reasons for the difference in welding
characteristics between titanium alloy under vacuum environ-
ment and atmospheric environment were compared.

(2) The microstructure characteristics and its correlation with
the properties of titanium alloy thick plate by laser welding un-

der vacuum environment were analyzed.

Key words: vacuum environment; laser welding; TC4 titani-

um alloy; microstructure; mechanical properties

Effect of helium ion irradiation on microstructure and
properties of 316L steel weld LEI Yucheng, ZHANG
Weiwei, LIU Dan, LI Xin (Jiangsu University, Zhenjiang,
212013, China). pp 48-53

Abstract: 316L stainless steel is a candidate structural
material for pressurized water reactors and needs to withstand

the effects of radiation during service. In order to explore the



