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Development of Duplex Stainless Steel Tubing for Heat Exchangers
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Synopsis

Sumitomo’s lineup of duplex stainless steel (DSS) tubes for oil refinery and chemical industry plants are introduced,
including three new DSS tubes developed in order to enrich the DSS lineup. DP 11 A (23 %Cr-4 %Ni-0.3 %Mo-1.5%
Cu-0.15 %N) is more resistant to chloride stress corrosion cracking (SCC) than conventional austenitic stainless steels
such as SUS 304 (L) and SUS 316 (L) , and can be applied to mild environments containing comparatively low chloride
concentrations, such as, 200 ppm Cl- or lower. Both DP 3N (25 %Cr-7 %Ni-3 %Mo-0.5 %W-0.5 %Cu-0.3 %N) and
DP3W (25%Cr-7%Ni-3%Mo-2%W-0.5%Cu-0.3%N) are the most corrosion resistant among the DSSs and
categorized as ‘super’ stainless steels. DP 3 N and DP 3 W are resistant to higher chloride environments such as sea water.
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Table 1 Characteristics of various stainless steel
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Austenitic Nonmagnetic Excellent formability and weldability,

Low thermal conductivity Poor SCC resistance (18-8 type)
Ferritic Magnetic Rather poor weldability,

High thermal conductivity Excellent SCC resistance
Duplex Magnetic Good formability and weldability, Higher strength

P Medium thermal conductivity | Good SCC resistance
... | Magnetic Higher strength

Martensitic | i thermal conductivity Poor weldability
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Fig.1 Rating of stainless steels on corrosion resistance
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Table 2 Sumitomo’s lineup of duplex stainless steel tubing

- Recommendable environment |

Weak chloride (<200 ppm CI-)

DP8 |SUS329J3L

S 31803 22 3 6 |0.15 -

Weak chloride (=200 ppm ClI-)

DP3 |SUS329J4L

S 31260 25 3 7 10.1510.5Cu, 0.5W | Sea water (£10000 ppm CI-)

DP 10 - - 27 - |1 83]0.1 —

Nitric acid (Medium conc.)

DP 12

SUS329T4L

S 31260 25 | 2.8 7 10.15]| 0.5Cu, 0.5W | Urea plant
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Fig.4 Effect of Cu content on pitting corrosion resistance
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Table 3 Chemical composition of DP11A

Spec1flcat10n =0.03 | =1.00 | =£1.50 | =0.035| =0.03 | 1.0~3.0|3.0~5.0|22.0~26.0| =0.50 {0.10~ 0.30 WSO.ZO V§0.20
Typical 0.015 | 0.46 0.93 | 0.025 | 0.001 1.32 3.75 23.8 0.36 0.171 |0.10W, 0.10V
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Table 4 Tensile properties of DP11A £300 ppm Cl7, 20 mV/min
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Table 5 SCC resistance of DP11A
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Table 68 SCC test results of DP11A in neutral chloride
environments

(150°C, air saturated, 500h, double U-bend specimen)
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Table 7 Mechanical properties of welded joint of DP11A
(30" Y-shape edge, GTA welding, 8~13 A, 50~150V, 4~12cm/min)

* Tensile test
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Table 8 Chemical composition of DP3N and DP3W
4.50 21.0 2.50 0.08
= = < = <
SUS329T4L| <0.03| <1.00 | <1.50 | <0.04|<0.030| Added | o | Z5e o | Zqgy | Added | 0
DP 3 < < < < S' 4.50 21.0 2.50 0.08
DP3N UNS S31260 | =0.03| =1.00 | =1.50 | £0.04 {=0.030| Added ~7.50 | ~26.0 | ~3.50 Added ~0.30
DP 3 typical | 0.022 0.42 0.93 0.028 | 0.002 0.49 7.35 25.35 3.15 0.41 0.14
DP 3N typical | 0.012 0.43 0.54 0.018 | 0.001 0.50 6.75 25.30 3.29 0.45 0.28
0.20 6.0 24.0 2.50 1.50 0.24
< = < = <
op 3 vy| VNS S39274 | £0.03| =0.80 | S1.0 1=0.030{S0.0020 o0 | Zg o | Zos 0| Z3.50 | ~2.50 | ~0.3
Typical 0.017 0.30 0.50 0.015 | 0.001 0.48 6.70 24.70 3.12 2.05 0.26
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