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Research on all-position butt welding technology for internal groove nickel base welds of

dissimilar steels for nuclear power application

WANG Pengchun, WU Qiong, HUANG Zhengfeng
( CFHI Dalian Nuclear Power Petrochemical Co.,Ltd.,Dalian 116113, China)

Abstract; In order to solve the technical problem that the welded joint of dissimilar steel nozzle for nuclear power plant cannot
be normally welded from the outer wall of the nozzle due to the structural size limitation, and to improve the weld quality and
welding efficiency of the structure, based on the welding manufacturing process of the main equipment of the primary nuclear
power plant for many years, our company has carried out reasonable selection of materials, welding equipment, groove shape and
size ,welding position, etc. ,and carried out related process tests and welding procedure evaluation, and welding verification of
product simulation parts. Finally, the all-position butt welding of the nickel base weld was realized from the inner wall of the
pipe, and the related welding procedure evaluation was carried out in accordance with the requirements of NB/T 20002. 3—
2013 standard Non-destructive testing for mechanical components in nuclear island of nuclear power plants and technical
conditions, and the test results met the index requirements. This technology has been successfully applied in product
manufacturing , shortening the welding manufacturing cycle to 1/n of the transverse welding cycle ( where n is the number of
welds) ,and achieving a one-time non-destructive testing qualification rate of 96. 9% for welds, thus achieving the goal of
improving quality and efficiency.

Key words : nuclear power;all-position ;inner groove ; welding ; dissimilar steel joints
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Fig.2  Structural dimensions of process test joints
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Tab.2 Main mechanical properties of 16 MNDS
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Tab.3  Chemical composition of 16MND5 %
FEILE C Si Mn P S Cu Ni Co Al Cr \% Mo
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Fig.3 Main process of the test

RIS 1T TS H T a2 ,
B IR UY MIBENE & T H AL AT AR
B P AR DL AR B HE A AR R AT T
PRI X AN I X T E S B L, e 4K
i A PR K 3 A0 HA A R 10 o A 1
S8 Ik 4 FiR . A3 E TR RF 3517 56

W, D T fiff R 15 TR 5E 2 B ) R, 0 6 £
2.5 mm, [A] iR 0K A S OOR 7 i S B A i A
RUTAT R o fl T AN UL P9 30 11, SR D i o 4k
1R M P e S A G0, AR A i, I
AT LTS 8 M UL %< 21 08 b Kok 22 IR 58 1Y 1SUE
(R NS



EMGF, 55 AL SR A3 BT A 4 (0 B X AR BRI ST 19

R4 EEERIZSY

Tab.4 Main welding process parameters
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= oy H DG
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Fig.4 Video monitoring screen of molten pool
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Tab.5 Mechanical property testing results of welded joints
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Fig.5 Microstructural morphology of dissimilar steel nickel based butt weld base material ,isolation layer,weld seam,and hot zone
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Tab.6 Chemical analysis results of welds %
LR C Si Mn P S Ni Cr Fe Cu
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Tab.7 Weld hardness measurement results
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