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Efforts to Save Nickel in Austenitic Stainless Steels

Takayuki OSHIMA, Yasuhiro HABARA and Kotaro KURODA

Synopsis : The price of nickel is maintaining high level due to the demand continuing to outstrip supply, therefore the stainless steel, which is the largest

consumer of nickel, has been maintaining a high-price.

In this paper, the way of nickel saving by more than half and the comparison of properties between the nickel saving stainless steels and

the SUS304 were reviewed, and the problem caused by the use of the nickel saving stainless steels were discussed.

Nickel saving stainless steels have the following 4 types; martensitic stainless steels, ferritic stainless steels, duplex stainless steels and
Cr-Mn-Ni austenitic stainless steels. Nickel saving stainless steels have both superior and inferior points as compared to SUS304, however
they have a large possibility of substitution for SUS304. Further expansion of the use of nickel saving stainless steels is expected if the prop-
erties required for the stainless steel are reconsidered for proper demands.

Key words : nickel saving; austenitic stainless steel; ferritic stainless steel; martensitic stainless steel; duplex stainless steel; manganese; mechanical prop-

erty; pitting potential; workability.
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Fig. 1. The variation of Ni price in LME.
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Fig. 2. Series of stainless steels.

Table 1. Chemical compositions (mass%).

Series C Si Mn Ni Cr Mo N
0. 26~ 12. 00~
Martensitic | SUS420]2 =1.00 | =1.00 | =0.60 — —
0. 40 14. 00
16. 00~
Ferritic SUS430 =0.12 | £0.75 | =1.00 — — —
18. 00
=0.03 4.00~ | 23.00~ 1. 00~
Duplex SUS329J1 =1.00 | £1.00 X =0.15
6. 00 26. 00 2.50
5.50~ | 3.50~ | 16.00~
Cr-Mn-Ni SUS201 =0.15 | =1.00 — =0.25
T ° 7.50 | 5.50 | 18.00
. . 8. 00~ 18. 00~
Cr-Ni SUS304 =0.08 | £1.00 | £2.00 _ — —
10. 50 20. 00
Table 2. Mechanical properties.
Tensile 0. 2% proof .
. Elongation Hardness
Series strength stress
MPa MPa % HV
Martensitic'® | SUS420J2* 922 814 20 252
Ferritic SUS430 500 343 30 160
Duplex SUS329J1 814 588 25 275
Cr-Mn-Ni SUS201 805 377 56 185
Cr-Ni SUS304 618 314 59 170

% :after quenching and tempering.



Table 3. Cold workabilities.

Series Erichsen value:mm Conical cup value:mm
Ferritic SUS430 9.0 40,0
Duplex SUS329J1 9.5 40.0
Cr-Mn-Ni SUS201 13.0 37.8
Cr-Ni SUS304 13.2 38.0

Table 4. Pitting potentials (V vs. SCE).

Series 300ppmCl- at 30°C | 1000ppmCl™ at 80°C
Ferritic SUS430 0.37 0.11
Duplex SUS329]J1 Z1.0 =1.0
Cr-Mn-Ni SUS201 0.3b 0.19
Cr-Ni SUS304 0.54 0.20
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Fig. 3. Effects of alloy elements on pitting potential in
Cr—Mn-Ni austenitic stainless steels.
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Table 5. Comparison of properties of SUS304 with those of stainless steels to save nickel.

SUS4207J2 SUS430 SUS32971 SUS201 SUS304 Note
Ferrite+
Structure Martensite Ferrite Austenite | Austenite
Austenite
Corrosion resistance X O © A O
Depend on alloy
S.C.C Depend on
O Insensitive | Insensitive @] elements and
sensitivity conditions
environments
Oxidation A O - AN O
Strength |High temp. AN X brittle © O
*:After quenching
Room temp. High* Low High High O
and tempering
Low temp. brittle brittle brittle @] O
Fatigue A A AN O O
Work- Drawability X © X O O
Ability |Stretch-
X X X O O
ability
Weldability X A O O O
Season
cracking - Insensitive | Insensitive Possess Possess
sensitivity
Magnetism Possess Possess Possess None None
Productivity O O X O o]
Cost Cheap Cheap Expensive Cheap -

©:superior to SUS304

O:almost equal to SUS304

A:a little inferior to SUS304 X:@inferior to SUS304
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