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Development of Austenitic Stainless Steel, NSSLHT Having
Excellent Lubricated Property at High Temperature

Synopsis:

Naohito Kumano, Sadayuki Nakamura, Kazunari Imakawa

We investigated the factors influencing high temperature tribology in the development of a new austenitic stainless

steel. The main results are as follows.

(1) Average dynamic friction in the high temperature tribology depends on the form of the surface oxide involved,

and addition of Si forms a dense oxide that maintains low dynamic friction.

(2) Scratches produced by sliding at high temperature are caused by aggregate acting as an abrasive. Scratch

resistance is improved by addition of Si to prevent aggregate formation and by improvement of high temperature

strength.

(3) The newly developed austenitic stainless steel, NSSLHT (19Cr-13Ni-3Si-Nb), has excellent lubricant properties at
high temperature and workability suitable for turbocharger applications.
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Table 1 Chemical composition of specimen (mass%)

C Si Mn Ni Cr Nb N
_ 0.3 13
e 4 0.03 ~ 0.8 ~ 19 01 | 0.02
5.0 17
SUS310S | 003 | 04 04 20 25 — | 003
SUS304 006 | 04 0.8 8 18 — | 002
NSS302B | 006 | 25 0.8 18 — | 003
NSS302BN | 006 | 1.7 1.0 11 20 01 | 015
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Fig.1 Specimen for high temperature tribological test.
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Table 2 Conditions of high temperature tribological test
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Fig.2 Schematic illustration of high temperature tribological tester.
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Fig.3 Evaluation method of high temperature tribological properties.
a) average dynamic friction force at one cycle.
b) flaw depth after 1000 cycles.
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Fig. 4 Change in average dynamic friction force of SUS304,

SUS310S and 3Si addition steel.
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Fig.5 Surface appearance of base plates after 1000cycles at
800C. Arrows show adhesion area.
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Fig.6 SEM images of surface before and after high temperature tribological test.
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Fig.7 Cross-sectional structure and distributions of elements scratches part at after 1000 cycles of high temperature tribological test.
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Fig.8 Effect of Si addition amount on average of average dyna-
mic friction force from 2 to 10 cycles.
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Fig.9 Relationship between 0.2% proof stress at 800C and the
maximum scratch depth of specimens in sliding area after
1000cycles at 800C.
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Fig.10 Schematic illustration during high temperature tribologies of SUS304, SUS310S and 3Si addition steel.
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Table 4 Mechanical properties and formability of NSSLHT and § 100 -
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NSSLHT 290 660 58 160 2.3 Fig.11 High temperature strength properties of NSSLHT and
SUS310S.
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Fig.12 High temperature fatigue properties of NSSLHT and
SUS310S.
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Fig.13 High temperature creep properties of NSSLHT and
SUS310S.
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Fig.14 High temperature oxidation properties of NSSLHT and
SUS310S.
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