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Analysis and Improvement on the Penetration Testing Defects for J Type
Joint of Head Cover and Pipe Seat in Reactor Pressure Vessel

LI En, HE Bing, JIANG Guoyan, DAI Guangming, LIU Shengbo

Dong Fang (Guang Zhou) Heavy Machinery Co., Ltd., Guangzhou 511455, China

Abstract: The complicated structure for J type joint of head cover and pipe seat in reactor pressure vessel and weld defects
has been puzzled the manufacturers of nuclear island equipment.In this paper, the causes of penetration testing defects were
deeply analyzed according to metallographic structure analysis, scanning electron microscopy, energy spectrum analysis,
which was determined that the primary cause of the defect was intercrystalline inclusion caused by foreign body invasion in
the weld pool during the welding process rather than DDC crack. After hydrostatic test, the weld surface had been polished
by brush,and the surface of weld was breaked.The tiny inclusion embedded in the weld are exposed to the surface.The defect
is superficial (within Imm of the surface) which could be removed by grinding under the condition that the margin is rich.
The key process improvement measures were the cleanliness control of the welding process including that station cleaning
control, avoiding welding and grinding cross operation and dust removal before welding.
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Fig. 1 Distribution diagram of penetrant test
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Table 1 Relationship between imaging time and defect size
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Fig.2 Macro photos of welded specimens
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Fig. 4 SEM photos of typical defects
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Table 2 Chemical composition of 4-MI5 spectrum 1
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Table 4 Chemical composition of 4-MI8 spectrum 1
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C K& & 1.63 0.12 C Vit - ‘ ema_ l
. . KZ&#R 0.46 0.10 C Vit
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K 2 2l Wt.% Wt.% Sigma  FRERE AR ik 2 LR Wt.% Wt.% Sigma  BRiERE S BRES
C K& % 1.10 0.06 C Vit C KZ&HR 0.69 0.06 C Vit
Cr K &% 30.94 0.26 Cr Cr KZ&HR 31.79 0.26 Cr
Mn K& 421 0.18 Mn Mn KZ&#H 3.46 0.18 Mn
Fe K% 9.13 0.19 Fe Fe KZ&#H 9.50 0.20 Fe
Ni K% 53.02 0.32 Ni Ni KZ&#H 53.69 0.33 Ni
Nb L&#& 1.60 0.14 Nb Nb L& & 0.87 0.13 Nb
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