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Development of High Nitrogen Martensitic Stainless Steel “DSR40N”
with High Hardness and High Corrosion Resistance
Yusuke KUSAFUKA, Shuji NARITA and Hiroyuki TAKABAYASHI

Synopsis

Nitrogen is one of the elements effective in enhancing the strength, corrosion resistance, and austenite stability of stainless
steel. Recently many studies have been conducted on high nitrogen stainless steels. In particular, high nitrogen stainless steels
produced by pressurized melting processes such as pressurized electro-slag-remelting contain greater amounts of nitrogen
without blowholes than processes under atmospheric pressure. However, the costs of pressurized melting processes tend to be
higher than processes under atmospheric pressure.

We developed the high nitrogen martensitic stainless steel “DSR40N” (Fe-0.4C-15.5Cr-1.8Mo-0.17N mass%), which contains
the maximum possible nitrogen concentration under atmospheric pressure process to enhance hardness and corrosion resistance.
In this report, the hardening behavior, corrosion resistance, and mechanical properties of DSR40N were investigated. The
representative properties of DSR40N are shown below.

- Hardness can reach 58 HRC.

- Corrosion resistance is superior to SUS440C

DSR40N is expected to be used for cutting tools, bearings, wear resistant components, and so on.
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Fig. 1. Relationship between hardness and corrosion
resistance.
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Table 1. Chemical composition of experimental steels
(mass%).

Steel C [Mn| Ni | Cr | Mo | N |Add.
DSR40N |0.40| 0.3 | 0.2 |15.5] 1.8 |0.17] 0.3V
DSR-PN [0.30| 0.2 | 0.2 |15.9]| 1.0 |0.39]| 0.2V
SUS440C |1.01] 0.2 | 0.3 |16.1| 0.4 | - -
SUS630 |0.04| 0.9 | 4.3 [15.7] 0.2 |0.03|3.3Cu
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Fig. 2. Calculated phese diagram of developed steel
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Fig. 3. Schematic diagram of pressurized induction
furnace *.
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Fig. 4. Influence of hardening temperature on hardness
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Fig. 7. Influence of tempering temperature on hardness.

DB TH D LWy orz. LT, 453K OBERL %
FEHi L7 v TV ORI OWTIRAR S

3. 2 THEMH

Fig. 9 IC&EME O KEFRBEONBIZRT. %
B, DSR-PN (X 1323 K OBEA NI, 193K DY 7
TALER 24T\, 453 K OBER LALHE 2 5506 L, SUS440C
13 1323 K OBEA AL F:, 423 K OBERE L AL % i
L 7z, SUS440C PIAt o> 3 i fd 1213 388 05780 5 g,
T EMEIIBRFTHE. S5IZINS 3OS
RIS 700, JLEBMONELIT, ZOkEr
Fig. 10 {2759, DSR40N I SUS630 [F 2 D fL AN %
A9 5. 73 DSR-PN IZ DSR40N % bt T W LA R AL
EET 5D, ZNEINBEBE BV OEEZ 6N,

T: 453 K T 573 K

T 773K T: 823 K

10 mm
I

T:Tempering temperature

Fig. 8. Influence of tempering temperature on appearance of DSR40N after neutral salt spray testing for 96 h.
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Fig. 9. Appearance after neutral salt spray testing for 96 h.
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Fig. 10. Pitting potential of DSR40N, SUS630, and
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Table 2. Mechanical properties.

Steel DSR40N DSR-PN
Hardness (HRC) 58 60
0.2% yield
strength (MPa) 1755 1914
Ultimate tensile
strength (MPa) py2241 2353
Elongation (%) 6 4
Charpy impact
Value (J/cm?) 54 27

Fig. 11. Microstructure of DSR40N and SUS440C.
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Fig. 13. Relationship between hardness and corrosion resistance (appearance after neutral salt spray testing for 96 h)
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