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High Corrosion Resistance Stainless Steel at Welding Point “JFE410RW”
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Abstract:

A newly developed stainless steel JFE410RW is superior in corrosion resistance at weld heat affected zone (HAZ)
area. Its main usage is coal and iron ore wagon bodies. Two main elements are essential for intergranular corrosion
resistance of weld HAZ. (1) The structure of weld HAZ must be martensite. (2) Precipitation of Cr carbide and
nitride must be prevented by adding Titanium to stabilize C and N. JFE410RW is produced smoothly as hot coil

products, and shows good mechanical properties and good toughness at low temperatures.
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Table 1 Chemica | composition of the samples
(mass%)
C Si Mn P S Cr Ni Ti N Ti/C+N
JFE410DH 0.008 0 0.18 1.49 0.029 0.002 11.03 0.28 0.001 0.005 5 0.08
JFE410DH+Ti 0.009 7 0.18 1.55 0.028 0.002 11.10 0.30 0.140 0.007 5 8.14
HiNi-HiMn 0.021 0 0.39 1.85 0.030 0.002 11.09 0.81 0.195 0.0132 5.70
LowNi-HiMn 0.022 0 0.33 1.85 0.028 0.001 11.00 0.36 0.196 0.007 2 6.72
LowNi-LowMn 0.021 8 0.28 1.44 0.029 0.002 11.12 0.36 0.196 0.018 4 4.88
LowNi-LowMn-LowCN | 0.0159 0.38 1.44 0.028 0.002 11.03 0.35 0.190 0.009 6 7.45
HiTi-HiMn 0.0157 0.28 1.95 0.029 0.002 11.03 0.41 0.269 0.006 7 12.01
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Fig.1 Welding method
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Table 2 Welding condition

Welding method | GMAW (Gas sealed Metal Arc Welding) method
MGS-309LS 1.2 mm¢
Welding wire (C: 0.02 mass%, Si: 0.8 mass%, Mn: 1.8 mass%,
Ni: 13.3 mass%, Cr: 23.6 mass%)
Sealed gas 98%Ar-2%0,
Flow rate 20 //min
. . 3 mm 5 mm
Welding condition thickness thickness
Double fillet weld
(1) | (i) First fillet 0.3 kJ/mm O —
(ii) Second fillet 0.8 kJ/mm
Double butt weld
(2) | () First fillet 0.6 kJ/mm O O
(i1) Second fillet 0.6 kJ/mm
(3) | Arc spot O —
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Photo 1 Results of salt spray test
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Table 3 Results of modified Strauss test
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Table 4 Energy transition temperature

Sample Position at weld Sample Energy transition temperature ("C)

® @ ® @ JFE410DH <100

JFE410DH oA OO X X YAVAN JFE410DH+Ti <-100

JFE410DH+Ti AN OA Ox OO Hi Ni-Hi Mn =30

Hi Ni-Hi Mn OO OO AN (60 Low Ni-Hi Mn =30

Low Ni-Hi Mn 0O (00 AN OO Low Ni-Low Mn -10

Low Ni-Low Mn 00O oA AX (6@ Low Ni-Low Mn-Low CN -15

Low Ni-Low Mn-Low CN | OA OA AX (6@ Hi Ti-Hi Mn —25

Hi Ti-Hi Mn OA OA AN (6@

O +No corrosion
A --Slight corrosion
X -+Deep corrosion or intergranular corrosion

BE2 il - mEAEERRER (UJFE410DH + Ti)
Photo 2 Results of modified Strauss test (JFE410DH + Ti)
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Photo 3 Results of modified Strauss test
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Table 5 Chemical composition of JFE410RW

(mass%)
C Si Mn P S Cr Ni Ti N
Specification | =0.025 =1.00 1.00-2.00 =0.040 =0.030 10.90-12.50 — 4 (C+N)-0.30 | =0.020
Typical 0.021 0.30 1.78 0.025 0.002 11.05 0.75 0.22 0.014
F6 JFE410RWO#iEfE
5. EfESLERE Table 6 Typical data of JFE410RW
51 {L2HS Density ;Fil;;rlr;?(lm Mechanical properties
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L1 2ERS5IZRT, OENLMEMZ R L7 Hi Ni- 7.731 g/em®| 10.0X107%/°C | 401 N/mm? | 519 N/mm? | 28.8% | 155
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Fig.2 Impact value on welding HAZ
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