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Fig.1 Structure of the hot high separation gas/circulating
hydrogen heat exchanger body

2 AWM BKRTTE

2.1 iREEHR
21,1 fk2ERisy

e B B 12Cr2Mol (V) #EF, N
FEAPLAE M ME SR SE PR EAR O, 6 12Cr2Mol (V)
SR AR TSR, AR ST 2 1000 mm X
1 000 mm X 30 mm, FERFLARLI U 1 s .

e SRR %8 FH EQ62-50 (£F4 AWS AS5.14M [
EQNiCrMo-3), #A& 4 0.5 mmX60 mm, 54 4
FEAEPER] S S E/NT 0.03%, P A /N T 0.04%
HAHO, DUEEME SRR AR, AL Tioo
FABR AW AN, Ml MR REOE S

x1 EMUERS

Table 1 Chemical composition of substrate w%
- € Si Mn S P Cr Ni Cu Mo
12Cr2Mol 0.13 0.30 0.40 0.009 0.012 2.30 0.20 0.13 0.95

RIS/ CO GRS ALFZ AR, RiEH C & /T
0.03% CFEAEO, EQ62-50 K fh2f i/ ink 2
i, HBHisRE R, b 830 MPa, JHRIEE R, N

415 MPa. HE503%E F ES200 U0 1 f AL Py e 45 K 51,
ES200 #Efb2A Rl o ange 3 fiis o
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Table 2 chemical composition of welding strip w%
[ C Mn Si S P Ni Mo Nb Fe Cu Ti Al
EQ62-50 0.016 0.04 0.09 0.001 0.003 22.1 Ak 8.7 3.6 0.22 0.10 0.21 0.19
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Table 3 Chemical composition of flux w%
it @ Mn Si S Cr Ni Nb Fe Ti
ES200 0.023 3.50 0.240 0.010 0.02 18.1 e 3.60 12.5 0.050
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Table 4 Process parameters of strip submerged arc surfacing Inconel625

WSR2 HLI /A HLE /V R / Cem - min™) 4% /mm T E L/imm ZRBER / (kT - cm™)
12 800~900 26~30 16~18 8 20~30 < 1.02
822 750~850 28~32 16~18 8 20~30 <115
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Fig.2 Sequence diagram of straight bead welding
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Table 5 Chemical composition of deposited metal w%
I3 M H C Mn Si S P Cr Ni Mo Nb Fe Cu
i (E <005 <10 <075 <002 <003 20~23 =58 8~10 3.15~415 <70 <05
H, 43 H7{E 0.017 0.12 0.21 0.001 0.003 21.8 61.8 8.68 3.55 3.21 0.04
H, 5-#fd 0.01 0.16 0.23 0.002  0.004 22.1 61.5 8.79 3.75 3.35 0.04
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Fig.3 Sampling location of large side bend specimens
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Fig.4 Appearance of bent specimens
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Table 6 Side bending test results

i AR TR AR AR /mm 0 EAR /mm AR/ () TSR
WQ 01~02 T 1) KA 2 25 40 180 Gk
WQ 03 ~04 NN 2 25 40 180 G
WQ 05~06 8 ) /M 25 2 13 12 180 e
WQ 07~08 BN 2 13 12 180 e
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Fig.6 Microstructure of surfacing structure
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Research on the Process of 12Cr2Mol Forging Strip Submerged Arc Surfacing

Inconel625

Zhan Lining"?, Chen Min"?, Lu Junwen'?, Zhou Lulu'?, Wu Ting"’, Wang Xiaoyi"’

(1. Hebei Special Equipment Supervision and Inspection Institute, Shijiazhuang, Hebei 050061, China; 2. Hebei Pressure

Equipment Testing and Evaluation Technology Innovation Center, Shijiazhuang, Hebei 050061, China)

Abstract: In order to ensure that the quality of 12Cr2Mol forging strip electrode submerged arc surfacing Inconel625 meets the

requirements of the design documents, the forging substrate and Inconel625 welding performance were analyzed, and the actual

production status of the bearing product was simulated for surfacing process evaluation tests. Evaluation specimens were prepared

using a combination of circumferential surfacing and straight surfacing, and the chemical composition,bending performance,hardness

index, metallographic structure, and corrosion resistance of the surfacing layer were tested. The experimental results indicate that the

use of EQ62-50/ES200 welding strip/flux combination can achieve excellent performance of the surfacing layer. Conduct corrosion

rate detection on the overlay layer, and the corrosion rate of the welded sample is 1.50 mm/a, and the corrosion rate of the solid

solution sample is 1.17 mm/a, with a ratio of 1.28, meeting the requirement of JB/T 4756—2006 standard that the ratio is less than

or equal to 1.5. According to the qualified welding process, the tube plates of the hot high separation gas/circulating hydrogen heat

exchanger were overlaid. The overlaid welding product has been in stable operation for three years, and there are no welding defects

or corrosion defects.

Keywords: 12Cr2Mol; Inconel625; heat exchanger tube sheet; with grade submerged arc surfacing; corrosion test
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