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Unsurpassed Premium Cleanliness Steel
Aiming for Longer Service Life and Better Reliability
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Sanyo Special Steel has built up a fund of advanced clean steel technology over many years.

Sanyo Special Steel leads the industry in the manufacture of high quality and reliable
bearing steel using its technology to achieve the world's highest-class cleanliness. In so
doing, the company has created a production system that has made it possible to supply
products in a form that is optimal for customer's individual processing requirements,
ranging from steel bars and tubes to formed and fabricated materials.

Through providing high-quality bearing steel, Sanyo Special Steel contributes to enhancing
the service life and reliability of bearings and improving their customers productivity.
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Melting / Refining / Casting Hot working
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Secondary working
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Bar and wire rod rolling
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Assel tube rolling
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Heat treatment

E-uvo
Peeling

L

Hot extrusion
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Heat treatment

J-REVA—
Cold pilgering
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Horizontal type forging
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Heat treatment
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Since bearings are used under severe conditions where high
compression and a large impact load are repeatedly applied over a
long period, bearing steel requires superior fatigue strength, in
addition to high hardness and strength that make the steel able to
withstand a severe load. Sanyo Special Steel has established
advanced production processes to manufacture bearing steel with
the required quality characteristics and enhanced reliability.

Sanyo Special Steel is also committed to research and development
that will achieve higher quality and more reliable steel products, so
that it can meet the ever-changing needs of its customers.
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Ladle furnace

Steelmaking and Billet Rolling
@ Stable production using large-capacity UHP
electric arc furnace

@ Improved cleanliness with the use of ladle
furnace refining and vacuum degassing

@ Completely vertical type heavy section bloom
caster, with the highest priority given to
ensuring the production of the highest
quality bearing steels

@ Highly efficient production of billets and
tube rounds using the cogging mill and PSW
billet rolling mill
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RH vacuum degasser
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Completely vertical type bloom caster
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Regiurements common to all bearing steels
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High cleanliness
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Manufacturing HDERIR

@ High-precision finished steel
bars manufactured with the
continuous rolling mill

@ Manufacturing of seamless tubes

using the Assel tube rolling mill

Cold Working

@ Cold pilgering provides precise
production of small-diameter and
thin-wall steel tubes that is not
feasible by hot working

@ Cold pilgering provides longer
fatigue life and reduces machining

allowances
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Cold pilgering mill
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Precision rolling mill
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Continuous annealing furnace
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Assel tube rolling mill
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Reduction of oxide nonmetallic inclusions
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Reduced oxygen in steel
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Finer nonmetallic inclusions
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Long life
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Inspection

@ Sophisticated total quality
assurance, incorporating various
non-destructive inspection
facilities including the across-
the-section ultrasonic inspection
machine, magnetic leakage flux
inspection machine and
automatic dimensional control
devices, and strict quality control
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Phased-array ultrasonic
inspection machine for steel bars

&R KZBERIREGH
Water immersion ultrasonic
inspection machine for steel tubes
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Assured quality and high reliability to meet your needs
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_._Fx-;ig D L\Emﬁﬁlﬁl High-carbon chromium bearing steel
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[JIS G 4805:2008]

High-carbon chromium bearing steel, which is easily thermally refined,
provides higher hardness by direct quenching, as well as higher machinability
through spheroidizing annealing. The hardenability of steel products

increases in the following order: SUJ2 < SUJ4 < SUJ3 < SUJ5.

Which one of these types is used depends on the diameter and wall thickness
of the bearing.

(%)
$H7E Grade Si Mn P S Cr Mo
suJ2 0.95~1.10 | 0.15~0.35 £0.50 <0.025 <0.025 1.30~1.60 -
suJ3 0.95~1.10 | 0.40~0.70 | 0.90~1.15 | =0.025 =0.025 0.90~1.20 -
SuJ4 0.95~1.10 | 0.15~0.35 £0.50 =0.025 £0.025 1.30~1.60 | 0.10~0.25
suJs 0.95~1.10 | 0.40~0.70 | 0.90~1.15 | =0.025 £0.025 0.90~1.20 | 0.10~0.25
mE 1. R48& U TN, Cus B ZNZN0.25% 5T X TIRES W, 172U, S DCUlF0.20% U FET B, SUI2BEUSUI3DMolE. 0.08%%T X TIFESE,

RESBEBOBECFH>T, LRUANDTRZ0.25%UTRIILTHEL L,

Notes:

1.Either Ni or Cu as impurity must not exceed 0.25%. Cu in wire rods must not exceed 0.20%. Mo in SUJ2 and SUJ3 must not exceed 0.08%.

2.Upon agreement between the supplier and the consignee, elements other than those given in the above table may be added up to 0.25%.

ﬁﬁtm Characteristics and Applications
pp

#MfE Grade

$%E Characteristics

FA5& Applications

BRHEIOLHROPTHIOR U LERTNTLSARIE

ER25mmIUTOR—LPO—-S5—RU WE25mmETOL—RICRFEAETDHEEZER

SUJ2 The representative grade of the high carbon chromium steels, 90% of | Used for almost all the balls and rollers having a diameter of 25 mm or less and races having a wall
which fall into this grade. thickness of 25 mm or less.
SUJ2&HSiEMNZRSHCrERS LIcRA D R UVE BR25mmL EOR—ILPO0—-5—RUT, ERDL—R

SuUJ3 Provides better hardenability than SUJ2 because of higher Si and Mn | Used for balls and rollers having a diameter of 25 mm or more and races having a thick wall.
content and lower Cr content.
SUJ2&SUJ3D R DBEAZS DIE SUJ2&SUIBDRRTEDR—ILPO—5 —RUL—2R

suJ4 Offers intermediate hardenability between those of SUJ2 and SUJ3. | Used for balls, roller and races with intermediate dimensions between those made of SUJ2 and SUJ3.
SUJ3ICMoZ A T, E5ICHEA M ZD & B T-HiE SUJ3TIRBUBLDDEES A TR T DABRORN—ILPO—5—5H2LERDL—R

SuUJ5 Offers better hardenability through the addition of Mo to SUJ3. Used for large diameter balls and rollers and heavy-wall races where use of SUJ3 will result in

insufficient core hardness after heat treatment.

M?Aﬁit% 0)5513?‘ Relationship between oxygen content and fatigue life
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L™ life (Rolling contact fatigue life at the cumulative failure probability of 10%)
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Test condition: Thrust-type rolling contact fatigue life tester
SREIOLESEHSUI2 High-Carbon Chromium bearing steel, SUJ2
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SNRP(Sanyo New Refining Process)
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SNRP is a steel refining process for premium cleanliness steel.
This technology, unique to Sanyo, minimizes the largest
inclusion size in steel to bring out the inherent performance of
the steel. SNRP realizes improved fatigue strength and
reliability of the steel by optimizing processes from melting
by a 150-t electric arc furnace through continuous casting.
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qjﬁi‘ﬂn*ﬁﬁﬁﬁIH%Emﬁmm Medium-carbon and casehardening bearing steel
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Medium-carbon bearing steel features induction hardening of those portions
where high hardness is needed. This steel is often used for hub-unit bearings,

linear motion bearings, etc.

Casehardening bearing steel provides a tough core as well as a hard and wear-
resistant surface like high-carbon chromium steel created by carburization.

For large-sized, thick-walled bearings for rolling mills that require both
hardness (hardenability) and impact resistance, carburized, high-nickel

casehardening alloy steel is used.

=0 et [JIS G 4051:2005. JIS G 4053:2008]

(%)
#ilT&E Grade C Si Mn P S Ni Cr Mo | {&&
Crl30.20%%, Cul%0.30% %, Nil£0.20%%. Ni+Crl30.35% %X TIFF5E 0.
S53C 0.50~0.56 | 0.15~0.35 | 0.60~0.90 | =0.030 | =0.035 — — — The contents of Cr, Cu, Ni and Ni+Cr
must not exceed respectively 0.20%, 0.30%, 0.20% and 0.35%
A EULTCu 0.30%Z A TIFIRSIE,
SCr420 0.18~0.23 | 0.15~0.35 | 0.60~0.90 | =0.030 | =0.030 =0.25 0.90~1.20 — The content of Cu as an impurity must not exceed 0.30%
- = ~ N N FEYELTCU 0.30%ZME TIXFSIEL,
SCM420 0.18~0.23 | 0.15~0.35 | 0.60~0.90 | =0.030 | =0.030 =0.25 0.90~1.20|0.15~0.25 The content of Cu as an impurity must not exceed 0.30%
~ ~ ~| ~ ~ ~ THEYMELTCu 0.30% %/ TIFFSELN,
SNCM220 |0.17~0.23 | 0.15~0.35 | 0.60~0.90 | =0.030 | =0.030 | 0.40~0.70 | 0.40~0.60 | 0.15~0.25 The content of Cu as an impurity must not exceed 0.30%
THEMELTCu 0.30% %X TIFFSEL,
SNCM420 |0.17~0.23 | 0.15~0.35 | 0.40~0.70 | =0.030 | =0.030 | 1.60~2.00 | 0.40~0.60 | 0.15~0.30 The content of Cu as an impurity must not exceed 0.30%
A ELTCu 0.30%Z A TIFRSEN,
SNCM815 |0.12~0.18 | 0.15~0.35 | 0.30~0.60 | =0.030 | =0.030 | 4.00~4.50 | 0.70~1.00 | 0.15~0.30 The content of Cu as an impurity must not exceed 0.30%
%WE"J‘EE Mechanical properties [JIS I\yF7 ‘y7§|ﬂi§#ﬁ]
- EALTR Heat treatment ('C) AR Annealing
Grade BAN HBRRL FafRet (N/mm?) | 333 (N/mm?) | 8T8 (%) | £%4) (%) | Y+ILE-EEE | EES (HB)
Quenching Tempering Yield strength | Tensile strength | Elongation|Reduction of area| Charpy impact value | Hardness
800~850 K& 550~650 =% ~
553C 800~850, Waterngooling 550~650, rapid cooii.'r:g 2590 2780 =14 235 =59 229~285
1,7850~900 ;#;%/2/%800~850% XIF925(7$54850~90058/5 150~200 Z=5
SCr420 Primary:850~900, oil quenching/Secondary:800~850, oil quenching =/ — =830 =14 =35 =49 235~321
or 925 holding, box cooling, and 850~900, oil quenching 150~200, air cooling
1/%850~900 #1/%/2/800~850;M/% XI&925{R¥5#£850~900;H/% 150~200 Z=4
SCM420 | Primary:850~900, oil quenching/Secondary:800~850, oil quenching 150~200, air cooling - =930 z14 z40 =59 262~352
or 925 holding, box cooling, and 850-900, oil quenching ’ 8
1%850~900 ;#/5/2%800~850 ;M5 150~200 Z=H
SNCM220 | p/imary:850~5900. ol quenching/Secondary:800~850, oil quenching 150~200, air cooling - 2830 217 | =240 259 |248~341
1%850~900 ;#/5/2:%770~820 @5 150~200 Z=H
SNCM420 Primary:850~900, gi’l quenching/Secon/d;:;:770~820, oil quenching 150~200, air coolilr?g B 2980 215 240 269 293~375
1%830~880 3#/5/2x750~800 /% 150~200 Z=H
SNCM815 Primary:830-880, o?Fquenching/Secondar;/?750~800, oil quenching 150~200, air cooli/r111g - =1080 212 240 269 311~375

SCM4200) EFIE\EB@*%EWE’\J'TEE Mechanical properties of center in SCM420
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ﬂﬂgﬁ-ﬂﬂﬂ#&ﬁm%ﬁmﬁmm Stainless hardening and High temperature bearing steel
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Stainless hardening bearing steel features superior wear resistance in
addition to corrosion resistance, and is used for bearings in the chemical and
food industries where materials are likely to corrode. It is also ideal for use in
strong-oxidizing atmospheres and for medical equipment where lubricants
cannot be used.

High temperature bearing steel, with enduring hardness, stable dimensions,
and a longer rolling fatigue life, even when exposed to a high temperature
environment over long periods, is used for heat-resistant bearings that are
exposed to high temperatures.

ﬂ:?—ﬁﬁﬁ Chemical compositions [Jls G 4303-2005]
C i '

(%)
$H1E Grade Si Mn P S Ni Cr Mo | #&ZE
JIS | SUS420J2 [026~040| =<1.00 | =1.00 (<0.040|50.030| # [1200~1400 — |NEOEOEATEEBLCLL.
- - Nild, 0.60%U FESHLT L) Mold, 0.75% U FESHLTEL.
JIS 5U5440C [0.95~1.20| =1.00 =1.00 |=0.040|=0.030 * 16.00~18.00 * Ni content may be up to 0.60%. Mo content may be up to 0.75%.
LIFzEES - ~ ~
Sanyg;ymbol QD51 0.65~0.75| =0.35 |0.45~0.75(=0.030|=0.030| =0.60 | 12.00~14.00 | =0.75
MBS mechanical properties {JIS G 4303:2005]
i [BE] FIE Heat treatment ('C) FEMEEITEES Mechanical properties
Grade AN BEREL BHAR(N/mm?) | 53RES (N/mm?) |80} (%) | #RW (%) | YpIlE—EEE | ES(HBW)(HRC)
Quenching Tempering Yield strength | Tensile strength |Elongation | Reducation of area | Charpy impact value Hardness
920~980 #i% 600~750 2%
JIS SUS420J2 | 5507980, oi qu/enThing 600~750, rapid cgg“ng =540 =740 z12 =40 =29 =217(HBW)
1,010~1,070 #/% 100~180 Z=4%
JIS SUS440C | 1015=1,070, oil quenching | 100~180, air cooling - - - - - 258(HRC)
\LipEspe QD51 1,020~1,050 E?%\ 553}% 160~200 2253
1,020~1,050, | h ? — — — — _ _
Sanyo Symbol oroilquer?clLicr?gomg 160~200, air cooling 55~60(HRC)

IRABER UE S (SUS440C, QD51) Ragneied and tempered
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Table of comparison with JIS

BRERT O LB 325

High-carbon chromium bearing steels

Jis AISI/SAE ASTM ISO/EN JaENo.
SUJ2 E52100 A295 52100 100Cré6 1.3505
SUJ3 = A485Grade | 100CrMnSi4-4 1.3518
suJa — — — —
SuJs — — — —
ﬂ:?mﬁ Chemical compositions
(AISI/SAE) (%)
No. LS £INo. ; i i
S%?n*dgard No. G*%zéegsy%-‘b?ol I\*/\Zell‘te*’rtalNo. C Si Mn P S Ni Cr Mo Cu Ni+Cu
J404/2000| E52100 1.3505 [0.98~1.10|0.15~0.35| 0.25~0.45| =0.025 | =0.025 =0.25 (1.30~1.60| =0.06 =0.35 —
(ASTM) (%)
No. XEECS #INo. ; i i
S’teiﬁgard No. (?%c?ésy?nﬁ)l I\*/\aa‘ttlialNo. C Si Mn P S Ni Cr Mo Cu Ni+Cu
A295/2005| 52100 1.3505 0.93~1.05 | 0.15~0.35 | 0.25~0.45 | =0.025 | =0.015 =0.25 |[1.35~1.60| =0.10 =0.30 —
A485/2003| Gradel — 0.90~1.05 | 0.45~0.75 | 0.90~1.20 | =0.025 | =0.015 =0.25 |[0.90~1.20| =0.10 =0.30 —
Grade2 — 0.85~1.00 | 0.50~0.80 | 1.40~1.70 | =0.025 | =0.015 =0.25 |1.40~1.80| =0.10 =0.30 —
Grade3 = 0.95~1.10 | 0.15~0.35 | 0.65~0.90 | =0.025 | =0.015 =0.25 |1.10~1.50{0.20~0.30f =0.30 =
Grade4 — 0.95~1.10 | 0.15~0.35 | 1.05~1.35 | =0.025 | =0.015 =0.25 |[1.10~1.50| 0.45~0.60| =0.30 —
(1ISO) (%)
No. *EECS #INo. ; i i
S%i*ﬁrdNo. g%feﬁsyam’t?_ol I\*/\aa‘tt‘rli.alNo. C Si Mn P S Ni Cr Mo Cu Ni+Cu
683-17 100Cr6 1.3505 |0.93~1.05|0.15~0.35|0.25~0.45| =0.025 | =0.015 — 1.35~1.60| =0.10 =0.30 —
/1999
100CrMnSi4-4| 1.3518 |0.93~1.05|0.45~0.75|0.90~1.20| =0.025 | =0.015 — 0.90~1.20f =0.10 =0.30 —
100CrMnSi6-4 | 1.3520 |0.93~1.05|0.45~0.75|1.00~1.20| =0.025 | =0.015 — 1.40~1.65| =0.10 =0.30 —
100CrMnSie-6| 1.3519  |0.93~1.05|0.45~0.75| 1.40~1.70| =0.025 | =0.015 — 1.40~1.65| =0.10 =0.30 —
100CrMo7 1.3537 ]0.93~1.05|0.15~0.35|0.25~0.45| =0.025 | =0.015 == 1.65~1.95|0.15~0.30| =0.30 —
100CrMo7-3 | 1.3536 |0.93~1.05|0.15~0.35[/0.60~0.80| =0.025 | =0.015 — 1.65~1.95|0.20~0.35| =0.30 —
100CrMnMoSi8-4-6|  1.3539  |0.93~1.05(0.40~0.60|0.80~1.10| =0.025 | =0.015 — 1.80~2.05|0.50~0.60| =0.30 —
100CrMo7-4 | 1.3538 |0.93~1.05|0.15~0.35(0.60~0.80 | =0.025 | =0.015 — 1.65~1.95| 0.40~0.50| =0.30 —
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Eﬂﬁﬂm Hot rolled bar

ﬁ;ﬁﬁﬂm Forged bar

E 1’% Diameter E a3 Length E ?% Diameter E & Length
16~260mm 3~7m 120~880mm 2~9m
AR LR o finished bar
{:I:J:E?%(mm) Finished diameter (mm) E'&'(m) Length (m) ﬁ % Remarks

I—=7& Turned 70~850 1.0~9.0 B <1 3t Bar weight =13t
E—UVoR Peeled product 15~205 3.0~7.0

Stk Cold drawm 15~65 3.0~6.0

TYIUVRMMER  Centerless ground 15~75 2.0~6.0 R &:—863.5m Length of some products:3.5m

tﬂl&'ﬁ U 79“?7??*7} Cut ring

(mm)
%ﬁlﬁ Production process 9‘“% Outer diameter WE Wall thickness 'lE Width
HEmMEE £ B cut 60~170 5~30 225
seamiess tube YD BF Cut — HEY AT Outer diameter sizing 60~170 5~30 =25
] B Cut — SBREIO—ILT#—=7" Cold roll forming 75~250 5~25 20~100
ﬁﬁu 79“%373*2 Forged ring (mm)
SHMR outer diameter | PR Inner diameter 18 width
s SR Forged ring 30~80 =10 10~45
ABEO—UYJ'R  Cold roll formed 40~120 215 10~45

KUADTEICOWVNTIF TR EE,

For products with dimensions not listed in these tables, please contact us.
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ﬁ‘-l*_E%ﬂE]% Seamless tube
(ﬁﬂlﬁﬁlﬁ) Bearing steels

L ol 5

Hot finished Tube

(mm)

PIE| Wall thickness
5

X

0 5 30

35

30
40

Outer diameter [3&

—
—

50
—1
60

70
80
90
100

1—-IVEH

Ugine hot extrusion

7wtz )UEHE

Assel tube rolling

110
120

130 ~
140
150

160
170
180

S
/

2.5t EE
Cold finished Tube

(mm)

PN[E| Wall thickness
NE 12

3

4

5 6 7

8

9

10 11 12 13 14 15

16 17 18

19

10
20

Outer diameter

30
40
50

60
70
80
90
100

—

110




(ﬁ'ﬁﬂﬁ) Alloy steels

L ol

Hot finished Tube

Outer diameter [N

=

)

30 35

© O N O o A O
o O O O O o o

100
110
120
130
140
150
160
170
180

| — i R 2l

Ugine hot extrusion

[ 7veEE

Assel tube rolling

\

L

2. 5Bt EHE
Cold finished Tube

Outer diameter [\

=

4

=

15 16 17 18

10
20
30
40
50
60
70
80
90
100
110

=
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SANYO SPECIAL STEEL Co., Ltd.

A #t - I T6728677 EERIERHHEXHSE3007HFM
TEL(079)235-6003(15) FAX(079)234-8571

R ® X # TI1350042 HEREEIREAS-5-25 HFv U7 T— SRR
TEL(03)6800-4704 FAX(03)6800-4701

K BR X & T541-0058 ABRMHRKERAEFH36-6 MHEHTESY—EIL10M
TEL(06)6251-7456 FAX(06)6120-5220

Z & B X E T460-0003 ZHEMHXIRI-20-19 &#HE)L4RE
TEL(052)231-7161 FAX(052)231-7166

5 & %X B T7300011 LREMHXEAI-13 SAMLEREN I X7H
TEL(082)221-9275 FAX(082)228-7818

AW E ¥R T812:0011 EEHESXIBELEAI4-1-1 BREMELRAIECIL7R
TEL(092)431-1851 FAX(092)472-9054

HEAD OFFICE / WORKS
3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81) 79-235-6003 FAX: (+81) 79-234-8571

Overseas Marketing Department
6F, Tower S, Fukagawa Gatharia, 1-5-25, Kiba, Koto-ku, Tokyo 135-0042 Japan
PHONE: (+81)3-6800-4709 FAX: (+81) 3-6800-4701

Sanyo Special Steel U.S.A., Inc.
445 Park Avenue, Room 2104, New York, N.Y. 10022
PHONE: (+1) 212-935-9033 FAX: (+1) 212-980-8838

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
Unit1504, TowerC, The Place, No.150 Zunyi Rd., Shanghai, 200051, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Sanyo Special Steel India Pvt. Ltd.
Unit No.207, 2nd FI. ABW Tower, Iffco Chowk, M.G. Rd., Gurugram, Haryana 122002, India
PHONE: (+91) 124-493-8300

Home Page www.sanyo-steel.co. jp/
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AERHCE RSN EMIERIG RRORKN R RCHEEHATZSEETHD RIRE L TRESNTVAIER
BSME S RES 25D TIRB D E A RERICEHIN TV B BEDE > e EAF I TE A ERZICL>T
A UBEEEOVWTREFEZEVNRET DTS TEILEE VN, HIT. BR. REIK, EE D, EREES. LR, R E
RRAREDERDZAIRTHEHIEE N,

AERICSTEESNBERIE. FELRUCEEINDISAENBDET, BFIEHRICOVTUL, FBUBBICHBEVEOELIZA,

Notice:

The technical data adopted in this publication represents typical properties or performance and shall
not be construed as guaranteed values, unless specifically noted as standards. No responsibility shall,
therefore, be assumed for damages arising from using the data.

Please consult us concerning your requirements related to foods, drinking water, medicines,
therapeutic devices, cosmetics, health care appliances, etc.

Any information in this publication is subject to change without notice. Please contact Sanyo Special
Steel Co., Ltd. for the latest or further information.

BMTER - EE SERSEE W,

Any part of this publication shall not be reproduced without authorization. ’19.7.2000 ©
2007 © Sanyo Special Steel Co., Ltd. Printed in Japan
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