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High Strength Stainless Steels Developed by NISSHIN STEEL
Taichiro Mizoguchi
Synopsis:

High strength stainless steel is used for various items that require strength and corrosion resistance. Nisshin Steel has developed original

high strength stainless steel products with wear resistance, toughness, a non-magnetic property, and good formability to meet diverse

customer needs. For example, NSS410M4 can obtain 32-38HRC hardness by quenching over a wide temperature range, thus making

it suitable for use in the discs brakes of bikes. NSSWR-1 has excellent wear resistance due to the effect of NbC, and is used for the flat

healds of looms. NSS431DP-2"” is martensitic stainless steel with a high Young’s modulus and good formability, and used for steel springs.

NSS305M3 is a non-magnetic and high strength stainless steel. NSSHT1770" is precipitation hardening stainless steel with high strength

beyond SUS630, and used for steel belts and golf club face plates. NSSHT2000® is precipitation hardening stainless steel with high strength

beyond SUS631, and used for ID saw blade parts. These stainless steels make it possible for the customer to prolong the product life cycle,

reduce product weight, and curtail the amount of energy and resources needed for production.
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Table 1 Chemical compositions, structures and strengthening mechanisms of high strength stainless steels

& 2 B LA
R FE 5 (mass%) AL LR VA 5L ,ﬁ?%ﬁ P .l
Ak JLH# [z ik

NSS410M4 125Cr-0.7Mn-0.07C M+a @) C - - <VTF A MR
SUS420]2 13Cr-0.3C M @) C - -
NSSWR-1 13Cr-0.25C-Nb M @) C - NbC
NSS$431DP-2" 165Cr-2Ni-0.06C M+a @) C O -
NSSHT980" 13Cr-4Ni-0.04C-Ti M @) - - -
SUS403(BEAM) | 125Cr-0.1C M @) C - -
SUS301CSP 17Cr-7Ni-0.1C y+ao @) C - - F—2A7FF4 bR
SUS304CSP 18Cr-8Ni y+ao @) C - -
NSS305M3° 19Cr-12Ni-3Mn-0.15N y @) N - -
NSSHT1770% 14.5Cr-7Ni-1.5Si-0.7Cu-0.04C-Ti M @) - - GHl | #THEi LR
NSSHT1770M® | 14Cr-7Ni-1.5Si-0.7Cu-0.8Mo-0.04C-Ti M @) - - GHl
SUS630 16Cr-4Ni-35Cu-Nb M @) - - e Cuffl
NSSHT2000" 14Cr-8Ni-3Si-2Mo y+a' @) C.N - Fe,Mo
SUS631(CHLEH) 17Cr-7Ni-1Al y+d O C - Ni-Al#
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Table 3 Mechanical properties of high strength stainless steels
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Fig.7 Appearance of NSSWR-1 and SUS420]J2 after 48hours
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Table 5 Mechanical properties of NSS305M3".
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Fig.13 Relation between cold rolling reduction and relative
permeability.
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Table 6 Mechanical properties of as annealed NSSHT1770%
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Fig.15 Influence of aging and pre cpld rolling reduction on
tensile strength of NSSHT1770" and SUS630.
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Fig.16 Influence of cold rolling reduction on volume fraction of
strain induced martensite of NSSHT2000" and SUS631.
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Fig.17 Influence ofﬂ aging temperature on tensile strength of
NSSHT2000" and NSSHT1960.
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Fig.18 Influence of aging and cold rolling reduction on tensile
strength of NSSHT2000® and SUS631.
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