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Development of High Temperature, Long Life Bearing Steel (STJ2)

By Hiromasa TANAKA, Yukio FUJII, Kikuo MAEDA

The development of long life rolling bearings under severe conditions is a fundamental and
important technology to save industrial energy. Approximately 10 years ago, NTN developed a
long life bearing steel (NTJ2) which can be used up to 150°C. The high heat resistance and
long life of this steel were due to the purity of the steel and silicon (Si) alloying. More
improvement, however, is still required to increase operation temperatures, considering future
demand. The mechanical properties of the rolling element, especially rolling contact fatigue life,
were further improved by optimizing the alloying elements of the Si alloyed bearing steel. The
optimum chemical composition was determined by considering both mechanical properties and
manufacturing properties. This new steel, named STJ2, is the standard material for LH (Long
life for High temperature use) bearings. LH bearings have long life and dimensional stability up
to 250°C. They also have a high resistance to surface damage under starved lubrication.
These excellent mechanical properties are based on STJ2’s metallurgical characteristics, such
as high temperature hardness and microstructural stability against the high cyclic stresses due

to rolling contact.
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Thrust type rolling contact fatigue test rig for high
temperature condition
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Test condition of rolling contact fatigue life at 200°C
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Influence of alloying element on rolling contact fatigue life
of Si alloyed steel (at 200°C)
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Relation between Ni alloying content and rolling contact
fatigue life of Si alloyed steel
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Microstructures of developed bearing steel (comparison
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Dimensional change due to holding at 250°C

3.4 STJ2000

00eO0x 0045x 015000000000000
oooooooboooboobooboJygs3ooonog
gboboobovuobobooboboboooooo
gboK:ircODOOOoobOOoO700000O0D0O000
gboosuiz0o0o0oooooooooobooooo
oboooooooobooobooooboooon

U7 0D0Oo0Oooooo
Fracture strength of developed steel

00oo 000000000 (00000000 |O00b00Db
O kNO JO0 cmz MPaVv m
STJ2 45.0 7.83 15.2
SuUJ2 45.0 554 15.0
4, 00O

oobooooobooobobooobooooooo
gboooOooooboobooooobooboobooooo
0004000000000000016020000
gboooooooobobooooobobooboobooo
gboooooooboobooooobooboobooooo
goosuj200000000Pmaxld 5.5GPal
005x 10°00000000000160b000O0
gboooooooboobooooobooboobooooo
oboooooooobooooobooooboobooooo
gboooooooobobooooobobooboobooo
gbooooobooobooboosTid20onboiletadd
00000010x 10°0000000000000
oO00o0oooooOoOoOoOosioNiDoooooooo
gboooooooobooobooobooo

oobDoooooooboboboooboooooog
oboooboooooboobbi7ooboooOoOono
Ub0d000Pmaxd5.88GPall 0O OQ00 OO0

oooooOosibobogooaosidcrdMoOO 10
Si00gdosTy2000000000000O0O0OO
sujzi0googooooobooboooooobooon
oobooooobooaigosioocrOMOOODOODODO
oOoOoONCOoOosTJ20000000000000
oboooooosTizooooooooooooon
gooobooobooboooobooboobooog
ooboooooooobobogoooooon
gboocooboooooboobooooobooooon
gooobooobooboooobooboobooog
goooooooobooooboobooboooo
gobobooooooooooooobooooooobooboog

L i A J
hoc o L (L Era .0.1_mm |

0adSTJ20000010x 10800

i :r razath .-\'-'*i"_.q_-?? el -\-_‘e'!!'_'l‘ll. T P
ObOSUJ2000005x% 10800

016 000000000000O0O0O0O00O00O0
Microstructural alterations due to rolling contact under
high temperature

===

1%Si-Cr-MoO [{

ooooooog
ogooooo
mOo00000
oooooo
moooomop

1%Si0 [

SuUJ2

sTI2 ‘ |

107 108 10°
ooooo

017 0O00OO0OD0DDOOOOOODOOOOOOOO
Relation between number of loading cycles and
microstructural alterations



obooboooobobgsTd200on

gigsg3oonnoooostTi2idoooood
suj2igoooooooboooosonooon
10si00004000000STI20s8UJd2010Si
gobocoooboooboooboobobooon
ooNOOODODOOOOOooooooooooooo
obooobooooobooooboooooboooag
gbooobooboobobooobooboobon
goano

0i1o0sTJd2010Ssi000000O0FEMOODO
gobogoosobboobobooobooboboon
copooOosTiyz20foiosiogoooooooon
obooobooooobooooboooooboooag
gbooobooboobobooobooboobon
gbooboobooboboooboobooobaon
oobooooobOoobOoobooobooDnn

ggoobobboooooooboboMmsobT1a00d
gbooboobooboboooboobooobaon
obooobooooobooooboooooboooag
googooosTiz20bgooooooooboon
gbooboobooboboooboobooobaon

650

oooHVODO

450

STJ2 1%sSi0 0 SuUJ2

018 30000000000
Micro hardness of developed steel at 300°C

5.0

i O 1%si00
450k N
i ® sTi2

4.0

350

gogoodp m

3.0

25 o
140 150 160 170 180 190

00000000000 kgf/mm?

019 0ODOOOOFEMOODOO
Analysis of deformation property by finite element method

-57-

gbooboobobobobooboobooboboon
obobooooooa
goosTiz0booooooooooooboobon
gbooboobobobobooboobooboboon
uboobooboobobooboooboobobooon
ooooobooooobooooboooooboood
gbooboobobobobooboobooboboon
uboobooboobobooboooboobobooon
ooooobooooobooooboooooboood
0500000000000 oooo00ooooooon
0000 oo000000sSTJ200000000
ooooobooooobooooboooooboood
gboboooooboboboobobobobonog
ubooboobobobooboobooboboon
ooooobooooobooooboooooboood
gbobooooooobobonbg

50000

0oooooooooooboooooooooon
gooboboooooobobbooooobobooooa
0000o0o0ooo0OooDooOooooooooooon
000STJ200000000000O0NTNODOO
gooooosTy20opoooooooooood
O000000o00oD0ooDoDOooOoOooOooooo
doobooo2z2s50000000o00ooooooa
00000000 D00O0LHOLong life for High
temperature useJ 000 00000O0O0O0O0OOO
doooooooooobooooooooooooa
gooobooooooobbooooobobooooa
0000o0o0oo0o0ooooOooooooooooon
do0odbooboobobooobouoooboooboooog
goodobobooboooooobooboooogooo

ogooo
100000,000000NTN TECHNICAL
REVIEW, 59 (1991)19
2000000,00000NTN TECHNICAL
REVIEW, 63 (1996)83
300000,00000000,57 (1971)1514
40000,000000000000000, 18
(1969)2321
500000,00000,0000NTN TECHNICAL
REVIEW, 63 (1996)13
600000,0000,0000,00000,000
0000000000000000001999-50
2091



