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Bearing Steel
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SANYO SPECIAL STEEL -the Confident Choice
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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, wire rods, 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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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

d d production pi to f: e 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
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OEAMBMERHNZHE A ZICLBH
BEOR L
L OHZHOAHBRERBELLX
BT 5 4 2 1 RS O A Y
O REENSPSWHI A EEMICL
V) SR B E AR CBLE

AR (R
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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Reqiurements common to all bearing steels

High cleanliness
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@ High-precision finished steel
bars and wire rods manufactured
with the continuous rolling mill

@ Manufacturing of seamless tubes
using the Assel tube rolling mill
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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

Cold Workin @ Sophisticated total quality

@ Cold pilgering fmvldes precise .::mm,;?;f;m’
production of small-diameter and facilities including the across-

thin-wall steel tubes that is not
feasible by hot working

the-section ultrasonic inspection
machine, magnetic leakage flux

@ Cold pilgering provides longer inspeetion machine and
fatigue life and reduces machini; d I control
allowances devices, and strict quality control
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Water-immersion ultrasonic
inspection machine
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i lackage flux
inspection machine
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Assured quality and high reliability to meet your needs




Eﬁﬁa D b%&ﬂ High-carbon chromium bearing steel
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High-carbon chromium bearing steel, which is easily thermally refined,
provides higher hardness by direct quenching, as well as higher machinability

EHBUET. SUI2<SUIA<SUIZ<SUISDIFICHA A B ::::fm ;ntlleuf.ollw m:e.» ;:'J;K’SU“"LWS:L“;*:';'&;“
FATNBNTYL T OFEPARICBUTHEOHMIShET, Wt mant mm‘y::“ uoud dopenda s the & ey
of the bearing.
[J1S G 4805:2008] %)
B Grade Si Mn P S Cr Mo
SuJ2 0.95~1.10 | 0.15~0.35 =050 =0.025 =0.025 1.30~1.60 —
SuUJ3 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 =050 =0.025 =0.025 1.30~1.60 | 0.10~0.25
SuUJ5 0.95~1.10 | 0.40~0.70 | 0.90~1.15 =0.025 =0.025 0.90~1.20 | 0.10~0.25
% 1. AHHELTNI, CubbTh Th0.25%EZ A TIRESHL N 2720, M DCUIR0.20% LU T & ¥ 3. SUI2ELUSUISNDMoIL, 0.08%EZA TR ESHLY,

22BUFERMOBEICL-> T ERUADTIEE0.25% LU T FL THLL

Notes:

1.Either Ni or Cu as impurity must not exceed 0.25%. Cu in wire rods must not exceed 020%. 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%.

FHREFE characteristics and Applications
818 Grace 4R  Characteristics FAi®  Application
l&l7ﬂAﬂi®*?690%uiﬁﬁéﬂTL\6ft!ﬂﬂ EE25MMUTOR-NPO-F— R AE25mmEl FOL - FEAEZ ORREER
SsuJ2 uatve grade of the high carbon chromium secls, 90% of | Used for slmst al the balls and rolers having a diamete of 25 mm o less and races having o wall
-hwh fall into this grads thickness of 25 mm or less.
SUJZJ')SitMntlmCrtﬂBbf‘MAﬂb‘ﬂt‘ﬂﬂ EE25MMEL LA - PO-5—-RU, EHOL—X
suJs Provides better hardenability than SUJ2 because of higher Si and Mn | Used for balls and rollers having a diameter of 25 mm or mere and races having a thick wall.
content and lower Cr content.
SUJ2ESUIBDFE DR A M £ DiRiE SUJ2ESUIBDF T EDA—LPO-5—-RUL—R
SuJ4 Offers intermediate hardenablity between thase of SUJ2 and SUJ3. Used for balls, roller and races with intermediate dimensions between those made of SUJ2 and SUJ3.
SUJBICMoEMA T, EBICHA MRS L& ¢ 7-4RiF SUJSTummvslélﬁFE'fitﬂﬂ)'k MPO-F-55VEFEAROL -2
SUJ5 Offers better hardenability through the addition of Mo to SUJ3. Used fo large dameter bl and rllers and feavy-val races where use of SUJ3 wil resit i insuficient
ess af treatment.

ERSERETDDRIF Retationship between oxygen content and fatigue life

L life (Rolling contact fatigue life at the cumulative failure probability of 10%)
L1048 (10% RIRBRERICH I BN VENES)

3
T

RBREG Z2S5AMmFDEASGRRE

Test condition: Thrust-type rolling contact fatigue life tester
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SNRP(Sanyo New Refining Process)
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OIS SBROBANENORESEIIA-LT B EN

SUHRANI TP CHRIN BERSEAONE

70+XTT,

150tB AR BB SWRMEE TOME T O &l

{;76:&‘(& MHHOBEFEELEREORRO L L2
HLET,

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.




BABRUES SUJ2

Quenched and tempered hardness of SUJ2
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Quenching holding time and hardness of SUJ2 Tempered properties of SUJ2
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E Grade | Nomalzing | Anneaing | Quenching | Tempering
~
Z 400 #
;«’u I ] SUJ2 | 840~900 | 760~800 (8007840 % 450180 262
Eg SUJ3 | 840~900 | 760~800 707830 &% 450~180 z63
’EE L \.\‘\'_4'*'-4 E SUJ4 | 840~900 | 760~800 (805840 @2 | 150~180 =63
& o

800 1000 1200 1400 SUJS | 840~900 | 760~800 (7207830 #% 450180 z63
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Medium-carbon and casehardening bearing steel

PRFARMZAML, EOESHFROSNBBMERRMA
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REEMRMBARNL. BREBENDIECIO>TRALS
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HEHFEROIEN TEET, EEMANTYULTHEAR-HA
DARPYLTEBVT BE (RANMY) EREFTREDOH L H R
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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, ete.

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
caschardening alloy steel is used.

A2 %, METTRR el [JIS G 4051:2005. JIS G 4053:2008]

(%)
78 Gade | C Si Mn P S Ni Cr Mo | fi§#
$53C 0.50~0.56|0.15~0.35 | 0.60~090 | <0030 | <0035| — - | T A CHOIKEMATEAS
must not exceed respectively 0.20%, 0.30%,0.20% and 0.35%.
SCr420  |0.18~0.23/0.15~035 | 0.60~0.90 | 50030 | 0030 | =025 | 090~120 — ﬁ‘fm%"&ﬁ*ﬁ“w!ﬁg:m SEw—

5 RRAMEL TCu 0.30%EMWA TRESEL,
SCM420 |0.18~0.23|0.15~035| 0.60~090 | 50030 | 50030 | 5025 | 0.90~120 | 0.15~0.25 | FEMELTCU 0.30%EHATL

Ci impurity must not exceed 0.30%.

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

A#AMEL TCu 0.30%EMA TRESEL
The content of Cu as an impurity must not exceed 0.30%.

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

FMELTCu 0.30%EMATIRESLL,
must not exceed 0.30%.

SNCMB815 |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 | FHEAMELTCU 0.30REMATILLD L .

ES
The content of Cu as an
he content of Cu as an impurity must not exceed 0.30%. |

FEBITERS Mechanical properties  INEIEIAWI S DL L1 L= 1))

BiE BALIR  Heat teatment (C) HEARAEE Annealing
e AN BREL FEERAIN/mm?) S EREAN/mm?) | #00%) | BU%) |Sond-EREE| B E(HB)
Quenching Tempering Yield svengih | Tensie strength Hardness
S e s g | 2500 2780 | z14 | =235 | =50 |220~285
1RB50~000 3878 2RB00~B50#4 XRO25RAABS0~I00MA| o0 so0 wa il o vy —
Y 900, , oil quenchi —_ =830 o~
sSoey or 925 holding, box cooling, and 850~900, oil quonenln; i 150~200, air cooling
1RB50~900 ¥4, 2800~B50RA RZ925MNAB0~900A | (o0 o0 oo o | 2 p— —
or 925 holding, box cooling, and 850~900, oilquenching 150~200, air cooling
SNCM220 | 1X850~900 38, 2K800~850 #A% 1505200 R B .
v ol , oll quenching e one 2830 217 | z40 259 [248~341
TAB50~000 s 2K770~820 A - =
SNCM420 | primary ol a 70820, ol quenching S0 0 oa 2980 | 215 | =40 | =69 |203~a75
TAB30~880 s, 2K750~800 AR = _ »
SNCM815 y 3 , oll quenching e g Z1080 | z12 | =40 269 [311~375

SCMA420DFRINMITHE Hot workabitity

100
SE:Y
g L
%60
gz
o 250 I
= 40
£
ggzoo 82 oo T I
=® ERR N - U757 20
giso 4 g: sok 55‘°lmo'uea I
E‘% 30 o
100 gE 20 gm
im0 o8 =
Diameter of bar MM ig o T
b i
5= I =
N 2,
125 25 50 % 1400

000 1
DR (i) e RRE ()



T B -t 20 Rl 53 FH M  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 hard; stable di

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.

e % el [JIS G 4303:2005) %)
$B18 Grade (o] Si Mn P S Ni Cr Mo | fii%
Jis SUS420J2( 026~0.40| =1.00 | =1.00 |=0.040|=0.0¢ * [1200~1400( — x:w.m&‘ﬁﬂ':&
8 _[stsage o1 1 | 310 [soodaoon] + [eoo-acn] + | MeoremmE N N TR T
.U;lgﬂ! QD51 065~0.75| S0.35 |045~0.75|=0.030|50.030| S0.60 [12.00~14.00| S0.75
i dped ST re e e [JIS G 4303:2005)
" [BE1IL2R voat voatmen (C) | RBRYIE Mechancal properes
Grade BAL JRREL B4 5 (N/mm?) |3 BREEE(N/mme)] 407 (%) | #00)(%) |4 vi @8] BEHBW)HRC)
Quenching Tempering Yield strength Tensile strength tion | Reducation of area Py Hardness
920~980 600~750
e R e B Pt e 2540 2740 z12 240 229 Z217(HBW)
US| SUSMOC | o0 ST | o ey | = = = = 258(HR0)
1,020~1,050 24, @4 160~200 @4
m QDs1 1,020~1,050.af cooling | 160~200, ae coolng = == - - - 55~60(HRC)

Quenched and tempered
hardness
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JISTFEEFR Table of comparison with 115 ) lﬁi”ﬁ.ﬁfgﬂf

JIS AISI“SAE mNNg_.

SuJ2 E52100 A295 52100 100Cr6 5 1.3505
SUJ3 - A485Grade | 100CrMnSid-4 — ] 1.3518
SuJ4 — — == = —
SUJS — — = = =
{E2ERES) Chemical compositions
(AISI/SAE) %)
BtNo. | RS | HHNo. | ¢ si | Mn | P s Ni cr | Mo | cu |Ni+cu

J404/2000( E52100 1.3505 | 098~1.10 | 0.15~0.35 | 025~045 | =0.025 <0025 S025 | 1.30~160 | =006 035 =

(ASTM) %)
BENo. | HEMIES | HHINo.| ¢ si | M| P s Ni cr | Mo | cu |Ni+cu
A295/2005| 52100 1.3505 | 093~1.05 | 0.15~0.35 | 025~045 | =0.025 S0015 S025 | 1.35~160 s0.10 s030 -
A485/2003| Gradel = 090~1.05 | 045~0.75 | 0.90~1.20 | s0.025 S0015 S025 | 090~120 =010 =030 -
Grade2 = 0.85~1.00 ( 0.50~0.80 | 1.40~1.70 | =0.025 50015 5025 |1.40~1.80 =010 =030 -
Grade3 = 095~1.10 | 0.15~0.35 | 0.65~090 | =0.025 50015 5025 |1.10~150 [ 020~030 | =030 -
Grade4 = 095~1.10 | 0.15~0.35 | 1.05~1.35 | =0.025 =0015 =025 |1.10~150 | 045~060 | =0.30 -
(s0) %)
JRiENo. | MRS | HHNo.| ¢ si | M| P s Ni c | Mo | cu |Nitcu
68317 100Cr6 1.3505 093~1.05 | 0.15~0.35 | 0.25~045 | =0.025 0015 = 1.35~1.60 s0.10 =030 =
2] 100CMnSi4-4|  1.3518 093~1.05 | 0.45~0.75 | 0.90~1.20 | 0025 50015 = 090~1.20 =010 =030 =
100CMnSi6-4|  1.3520 093~1.05 | 045~0.75 | 1.00~1.20 | =0.025 =0015 = 1.40~165 =010 =030 =
100CMnSi6-6|  1.3519 093~1.05 | 045~0.75 | 1.40~1.70 | =0.025 =0015 = 1.40~1.65 =0.10 =0.30 =
100CrMo7 1.3537 083~1.05 | 0.15~035 | 025~045 | <0025 =0015 = 165~195 | 0.15~030 | =030 =
100CrMo7-3 |  1.3536 093~1.05 | 0.15~0.35 | 0.60~0.80 | =0.025 20015 o~ 1.65~195 | 020~035 | =030 =
100CMVoSB46  1.3539 0.93~1.05 | 040~0.60 | 0.80~1.10 | =0.025 =0015 = 1.80~205 | 050~060 | =030 =
100CrMo7-4 |  1.3538 093~1.05 | 0.15~0.35 | 0.60~080 | =0.025 =0015 = 1.65~195 | 040~050 [ =030 —
(GOST) %)
JRiENo. | BBIES | HHNo.| ¢ si | mn | P s Ni cr | Mo | cu |[Nit+Cu
80178 | SohCha | 13501 | 096~105 |016~030 | 016~030 | 50027 | S0020 | 0% |03~050 | — | s025 | 5050
SchCh15 | 1.3505 |[095~1.05 [0.17~037 | 020~040 | <0027 | =0020 | =030 |130~165| — =025 | =050
[sencnissa| 13520 40~ <0020 | som [130~165] — [ s025 | s0s0
[sencn2osa|  — 0020 | <030 [140~170| — | s025 | =050

11



Eﬂﬁﬂ Hot rolled bar

@ & Diameter & & Lengh @ % Diameter £ & tengh
14~210mm 3~7m 120~880mm 2~9m
DR EREE cold finished bar
4t _EE#E (mm) _Finished diameter (mm) &&E(m) Length (m) i % Remarks
B—= & Tumed 70~850 1.0~9.0 BB <13t Barweight = 13t
E-U27 & Peeled product 10~205 3.0~7.0
Sl Cold drawm 6~65 3.0~6.0
2L ABREESR  Centerless ground 6~75 2.0~6.0 RX:—#83.5m Length of some products: 35m
@ & Diameter B @ Coilweight
5.5~40mm 2tE731t 2tor 1t
(ﬂﬂﬁ&'ﬁﬁ) Specifications of wire rod and its packing
B & woight 1000. 2000kg SA)L Label EHE
A & Inner diameter 2=1000mm
4+ 4% Outer diameter =1400mm
B & weon = 900mm Bt Coil weight 1t
=1800mm HEB2t Coil weight 2t
#75[6) Coiling direction ZE%E  Counter clockwise SAL2H (A-44)  Two labels (inner and outer)

WAZOBIIBEICHLET .

Packaging and others may be subject to requirements.

YIBRD > D FRIAE cutsing

(mm)
BLETHE  Production process H}4% Outer dameter | /S Wal thickness 1§ widh
HESAY Y cut 60~170 5~30 225
Sommioes vt B ot — SHMEYATY Outer diametor sizing 60~170 5~30 225
P cwt  — ARO—ILT+—327 Cold roll forming 75~250 5~25 20~100
SV IFRAAE Forged ring o
S8 outer diameter | IR inner diameter 18 wion
s T & Forged ring 30~80 =10 10~45
AEo-Us7& Cold roll formed 40~120 215 10~45

RUADTEICDNTIRTABHRL &N,

For products with dimensions not listed in these tables, please contact us.
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(-ﬂ) Bearing steels

1. #RE T L
Hot finished Tube
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(ﬁ'ﬁﬂ) Alloy steels

1. Bt EiE
Hot finished Tube (mm)
NN NN RSN
= [T~ 2
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Cold finished Tube (mm)
e 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 |

Outer diameter

8§ 838835883

<

a
=
5 8

14



QRS FRER S

SANYO SPECIAL STEEL CO., LTD.

T672-8677
TEL(079)235-6271

T135-0042 18 b2 e H 74T —StE6RE
TEL(03)6800-4704

T541-0058 RX T —EJL10RE
TEL(06)6251-7456

T460-0003 %
TEL(052)231-7161 FAX(052)231-7166

T730-0011 —4@mEIL
TEL(082)221-9275

T812-0011 4&
TEL(092)431-1851 FAX(092)472-9054
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