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Influence of Different Pre-edge Surfacing Transition Layers on the Structure and
Properties of 12Cr2Mol1R/S30408 Joint
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iming at the welding problem of thick plates for low-alloy heat-resistant steel and S30408 austenitic stainless steel, this work proposed a

high efficiency and quality welding process, which adopted different transitions layer of E309L, ENiCrFe-3, ENiCrMo-3 with the thickness
of 2—3 mm on the side of the heat-resistant steel, then used AA-TIG welding method to weld back side, and used finally submerged arc welding
for filling. Metallographic microscope and scanning electron microscope were used to observe interfacial microstructure, and electro probe micro-
analysis was performed to analysis alloy elements distribution at the interface. Microhardness and tensile tests were used to test the mechanical
properties of the weld joint. The results show that there is a great concentration gradient of Cr, Ni and Fe elements at the interface of 12Cr2Mo1R
base metal/transition layer. The ferrite content in the weld of the E309L transition layer is more than ENiCrMo-3 and ENiCrFe-3. The electro probe
micro analysis (EPMA) results show that C atom is enriched at the grain boundaries, and the M,; C4 carbide-phases is formed in ENiCrMo-3
transition layer. The hardness of interface between base metals and the E309L, ENiCrFe-3 and ENiCrMo-3 transition layer, increases sequentially
and gradually decreases toward the center. The tensile strengths of the weld joints of E309L, ENiCrFe-3 and ENiCrMo-3 are 608.1 MPa, 596.2 MPa,

564.5 MPa and the elongation are 21.7%, 21.2%, 18.2%, respectively. All fracture surfaces show the dimple-like morphology.
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Fig.1 Schematic diagram of welding
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Table 1 Chemical composition( mass fraction, %) of welding materials and base materials

Material C S P Si Cr Ni Nb+Ta Fe Ti Mo

E309L 0.028 0.005 0.016 0.75 23.66 12.83 — Bal. — 0.2
ENiCrFe-3 0.027 0.006 0.007 0.40 6.63 15.00 68.0 2.2 8.3 0.10 —
ENiCrMo-3 0.018 0.003 0.004 0.60 0.36 20.15 Bal. 3.76 1.85 — 8.09
12C2Mo1R 0.13 0.003 0.005 0.05 0.51 2.43 0.12 — Bal. 0.01 1.02

S30408 0.02 0.002 0.003 0.5 18.5 8.2 — Bal. — —
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Table 2 Welding parameters
Welding process Current, I/A  Voltage, U/V Welding speed, V/ (mm/min)

SMAW 140—150 22—24 150—160
AA-TIG 1 165,260 — 60
SAW 420—450 30—32 340
2 HRESMH
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Fig.2 Topography of cross section of welded joint
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Fig.3  Microstructure of 12Cr2MolR/transition layer interface: ( a)
12Cr2MolR/E309L transition layer; (b) 12Cr2MolR/ENiCrFe-3 transition
layer; (¢) 12Cr2MolR/ENiCrMo-3 transition layer
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Fig.4 Weld morphology under different transition layer: (a) E309L transi-
tion layer; (b) ENiCrFe-3 transition layer; (c¢)ENiCrMo-3 transition layer
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Fig.5 Element line scan of 12Cr2MolR/surfacing layer interface: (a)
12C12Mo1 R/E309L transition layer; (b) 12Ci2MolR/ENiCrFe-3 transition
layer; (c¢) 12Cr2Mol R/ENiCrMo-3 transition layer
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Fig.6 C element distribution at the interface of 12Cr2MolR/surfacing la-
yer: (a) 12Cr2MolR/E309L transition layer; (b) 12C12MolR/ENiCrFe-3
transition layer; (¢) 12Cr2MolR/ENiCrMo-3 transition layer
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Fig.7 The hardness distribution of the 12C12MolR/transition layer
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Fig.8 Stress-strain curves of welded joint
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Fig.9 Micro morphology of tensile fracture: (a) E309L transition layer;
(b) ENiCrFe-3 transition layer; (¢ ) ENiCrMo-3 transition layer
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