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Table1 Welding parameters and radiographic test results

Welding method  Joint type Voltage/V Current/A  Welding speed/mm s™ Inspection method Test standard Grade
SMAW Butt joint 20~25 100~160 1~2 Radiological examination NB/T 47013-2015 I
N
SEM image

=

gﬁEM image
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Fig.1 Local strain field measurement for welding joint based on DIC



35 1 % %,

T DIC MRFE A IR B8 3L R M B AR R BT 5 1669 »

WM&FI%'ZG} a "’*&'

EoR

[Fig.2d]
GHAZ
[Fi 2c] Ao
[Flg 2b] “
W L
=T
Weld bead %%/
Fusion
WM | line HAZ

““.—)’V ’)b

K2 JRESke R MR

Fig.2 Microstructures of welding joint: (a) metallographic distribution, (b) base metal zone, (c) fine grain zone, (d) coarse grain zone, and

(e) welding zone
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Fig.3 EDS mapping of element Nb of welding zone: (a) Nb solute precipitates in the form of agglomerate and (b) Nb solute precipitates in the

form of dendrite
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Fig.4 Local strain results of welding zone, base metal and HAZ obtained by DIC: (a) strain field distribution nephogram; (b) quantitative strain

distribution curve; (c) true strain-loading displacement curves at each region
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Research on Local Material Constitutive Model of Nickel-based Welding Joint Based on
Digital Image Correlation

Peng Jian*?, Xue Zhichao', Dai Qiao®®, Miao Xinting*?, Liu Xuedong™?
(1. School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China)
(2. Jiangsu Key Laboratory of Green Process Equipment, Changzhou 213164, China)
(3. School of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract: The local mechanical properties of the welding joint for 15CrMoR base metal and nickel based welding metal were studied by
microstructure analysis, digital image correlation (DIC) test and hardness test. Based on DIC method, the whole field strain nephogram was
obtained for the welding joint of nickel based welding metal during tensile process. It was found that the strain in the welding area is small and
inhomogeneous, but it is large in base metal area, while it is uniformly variated in the heat affected zone. Then, the local stress-strain curves of
different regions for the welding joint were constructed, and the distribution of local mechanical properties parameters in the welding joint was
revealed. Based on the microstructure analysis of welding joint, the distribution of local mechanical properties parameters is closely correlated to
the distribution of microstructure. Finally, combining the distributions of microhardness and strength parameters in the welding joint, the
correlation equations of them were established, which were convenient to estimate the local mechanical parameters for the welding joint of nickel
based welding metal.

Key words: welding joint of nickel based welding metal; digital image correlation technology; local stress-strain curve; microhardness
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