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Abstract

Conventionaly, SMAW process was applied to join pipes of RCL, which caused lot of loss in time
and cost due to excessve heat input and defects in joining section. Recently, narrow-gap
welding(NGW) process was introduced to overcome the disadvantages of SMAW. However, the
application of NGW to nuclear power plant is not yet common because safety of NGW process is not
proven. In present paper, the welded coupons are made of carbon steel. They are manufactured under
different processes, general welding(GW), post-weld heat treatment(PWHT) after GW, repair welding
after GW and PWHT with repair welding after GW in carbon steel. Performed are various mechanical
tests investigation of microstructure, hardness test, tensile test at room and high temperature, bending
test, impact test and JR test. It is verified that the mechanical properties of carbon steel are greatly
changed after repair welding process due to applied heat flux, and that the effect of PWHT is
beneficial.
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Fig. 1 Schematic of narrow-gap welding
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Table 1 Chemical compositions of base and filler metals for narrow-gap welding

) Element spec.
Materia - - -
C S Mn P S Mo Ni Cr Cu V Ti |Cb+Tal N Fe
SA106 Gr.C | 035 | 010 | 929 | 0,025 | 0025 | 015 | 040 | 0.40 | 040 | 008 | - - Rem
0.07 | 080 | 1.40
ER70S-6 015 | -115 | 185 | 0025 [ 0035 | - 0.50 - - - Rem
Table 2 Welding parameters and heat inputs(ave.) for narrow-gap welding
. Current (A) Voltage (V) Travel speed | Heat input
Kind No. of pass Y Inp
P Pri Back Pri Back (IPM) (KJin)
CAW 84 255.2 201.6 10.6 10.6 3.02 47.83
CRW 70 234.3 1939 9.9 10.1 2.72 50.38
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Table 3 Results of bending tests
Specimen Crack length (mm)
No. CAWH CRW CRWH
No.1 No open detect No open detect No open detect
No.2 No open detect No open detect No open detect
No.3 No open detect 0.4(1ea) 0.2(2ea)
No.4 No open detect 0.2(2ea) 0.4(1ea), 0.2(2€ea)
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