JLONG LIFE
IBEARINGS

IKE Bearing &
'SH Bearing

EPerformance of Long Life Bearings ( Compared with Conventional Bearings )

KE Bearing

SH Bearing

@ Life in Contaminated Qil

10 times or longer

10 times or longer

@ Dent Resistance

10 times or more

8 times or more

& Wear Resistance

2 times or more

1.5 times or more

& Life in Clean Qil

2 times or longer

6 times or longer

KE Bearing — Case Hardened Steel

SH Bearing — Through Hardened Steel

H Flaking Mechanism and Countermeasures

€

FLAKING IN CONTAMINATED OIL

>

FLAKING IN CLEAN OIL

Modes
FLAKING INITIATED FROM SURFACE FLAKING [NITIATED
PEELING MIXED FLAKING FLAKING FROM DENT | FROM SUB - SURFACE
Appearance
Mechanism TN
Abrasive weaﬁ:y small hard Plastic aeformation caused il
Abrasive wear by small and particles, and plastic deformation | by outside force or large and Material defect at maximum
hard particles by large hard particles hard particles shear stress
: = | Wear Resistance .
Harder Surface Hardness for : B b Optimized matrix C %
= = = * Reduce Plastic Dc—_zfermat;pn.
¥ : Optimized Retained Austenite Optimized surtace
lKE Bearlng‘ e Early Disappearance of Plastic Deformation wedingee ot 1iling
| . | t
Measures - s
Eeaana. — Stabilized structure
|_ = Formlng of Carbonitride for high temperature
; ey Formed high
» (SH Bearing < residual comprgessive
. stress on surface
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Flaking
Process

Harder raceway surface proved smaller Risen height became smaller by
initial risen height repeated running
Initial risen height Risen height e Al B
o ht (gem) - :
bl e %| 622HRC |O|®
- 5 Process 16.9%| 62.2H —a
: = 4 2) 31.5%| 629 HRC
Analyzed 5@
D S 4 @ c ntional Running
ata 2 L ® 2 = g--il - oV B ona direction
: 2 - = bearing
I 1 ~ Long lite -
0 R — | bearing o '\A
60 62 64 07 T 1 10
Raceway surface hardness (HRC) Total cycle of repeated stress
. 0 By harder surface hardness or forming carbo- s ; :
c_ﬂ““tﬂr' f nitride stratum, initial risen height ho caused by Ege?,p::glzl':??hr)eézwii 3?53;9“';‘;:;’; ?n early stage
; particles can be reduced. 9 PP Y 92
measures conventional KE SH
- ho b earing >ho bearing| = ho ioiig h conventional bearing > h [ SH bearing | = h | KE bearing

@

Flaking

Dent

VA

By optimizing retained austenite
(¥R), work hardening of risen area
could be repressed

Smaller risen height showed
smaller shear stress

Smaller risen height showed
longer life

Risen area had work |
hardening and not
disappeared easily

Conventional
bearing

Risen area showed
small work hardening
and easily disappeared

Long life
bearing

= A detail
Small « Risen height — Large
Load Load

- .

Life by flaking

107 oy
| Flaking o
mEl» by dent

L(cycles)
8 Other type
L F flakings
—D Flaking
on ball

102

il
L:_.._.__,.L

Q i 4
Risen Height ht {gm)

Risen height (h)
h conventional bearing > h SH bearing = h KE bearing
Therefare, shear stress (1)

rconventional bearing >3 7 [SH bearing| =7 [KE bearing

By increasing surface hardness and
optimizing retained austenite.

SH

conventional < Life |
bearing

Life bear‘lng < Life

bearing




2. Peeling & How to get Long Life

: Pee"ng Small
e particles
] l: '
' I ¢ a
Raceway . Peeling
Harder raceway surface proved longer life Retained austenite (¥R) not related with peeling
Life L(h) — | Life L(h) - [ Weibull slope 1
_ 200 of test parlicles 2001 dr
: . s G L co
Analyzed oo -
Sen @ | o c 0 )
D’ata‘" 100} \ 100+ ol O [o3)
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oo B O
C o5 B | @ B 6’ ‘
o 1 1 1 1 1 | 0 1 1 | | 1
60 62 64 66 20 40 0
Surface hardness (HRC) ] Yr (%) Y= (%) ‘

By increasing raceway surface hardness than particle hardness or forming carbonitride stratum,
wear resistance can be improved.

Life conventional bearing < Life | SH bearing | = Life | KE hearing

Counter-
measures

Life in contaminated oil Life in clean oil Dent resistance
KE bearing, SH bearing KE bearing : 2 times or longer KE bearing : 10 times or more
:10 times or longer SH bearing : 6 times or longer SH bearing : 8 times or more
Hardness| 830HV | 700HV Load axial = 13.7kN (1 400 kef)
Mean particie o7 um | 125 wm radial = 20.8kN (2 100 kef) Dent area ratio measured at 20 points
size el e il o of inner ring raceway cénter and ana-
Speed 2 000 rpm
L ‘ Amaount |055 ¢/18 'D 55 g/ lyzed by computor
§ o — Conventional =
B 507 5 b0 bearing —
@ = =
o 5 E ] 280 Conventional
2 = i o bearin
@ beasing % ]0‘— SH bearing o= g
(] = s
T
g Conventional KE arm £ KE bearing = am 5
2 bearing e | : 2 a
Qo Q i —* T 1
. L J A R T ¢ 0 200 30 AW
10 ] 100 1000 : g : Test hour (h)
= Life L (h) ' Life L (h) | Fig. 3 Test hour vs dent area ratio
Fig. 1 Life test result in contaminated oil Fig.2 Life test result in clean oil | in contaminated oil
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B KOYO Long Life Bearings
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HRS

High Refining
Steel Bearings

Material | ‘

1T 1
Heat Treatment ‘ Design |
' { I B
Special Heat Sealed
SH Treated Bearings MF Bearings

GTS

Greater Toughness ‘
Steel Bearings

New HI-CAP Tapered
‘ KE Roller Bearings

Life Comparison
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INTERNATIONAL NETWORK

KOYO SEIKO CO., LTD. HEAD OFFICE
TEL : 81-6-6245-6087 FAX : 81-6-6244-0814
KOYO CANADA INC.
TEL - 1-905-681-1121 FAX : 1-805-681-1392
# KOYO CORPORATION OF U.S.A.
TEL - 1-440-835-1000 FAX - 1-440-835-9347
# KOYO CORPORATION OF U.S.A.
(AUTO SALES & TECHNICAL CENTER)
TEL : 1-734-454-1500 FAX : 1-734-454-4076
KOYO STEERING SYSTEMS OF U.S.A. INC.
TEL : 1-734-454-7067 FAX : 1-784-454-7059
KOYO DE MEXICO, S.A.
TEL - 52-56-5358-0214, 0077 FAX - 52-55-5576-8827. 8871
KOYO LATIN AMERICA, S.A.
TEL : 507-264-0921, 0977
FAX : 507-264-2782, 269-7578
KOYO ROLAMENTOS DO BRASIL LTDA.
TEL : 55-11-3867-9173 FAX - 55-11-3887-3039

KOYO SEIKO CO., LTD. (Japan) is certified to 1SO9001.
*QS-9000 certified. **1S09001 certified.

o
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QUALITY
MANAGEMENT

001

ISO9%9001/QS-9000
Certificate No.927265

#4180 9002 certified.

®Value & Technology

THAI KOYO CO., LTD.
TEL : 66-38-533-310-7
FAX : 66-38-232-532-776
KOYO SINGAPORE BEARING (PTE.) LTD.
TEL - 65-6274-2200 FAX : 65-6862-1623
PHILIPPINE KOYO BEARING CORPORATION
TEL : 63-2-817-8881, 8901 FAX :63-2-867-3148
KOYO SEIKO CO., LTD. SEQUL BRANCH
TEL ; 82-2-549-7922 FAX : 82-2-549-7923
KOYO SEIKO CO., LTD. BELING LIAISON OFFICE
TEL : 86-10-6515-0037 FAX : 86-10-6515-0522
KOYO SEIKO CO.,LTD. SHANGHAI LIASON OFFICE
KOYO (SHANGHAI) COMPANY LTD,
TEL : 86-21-6237-5280 FAX : 86-21-6237-5277
KOYO AUSTRALIA PTY. LTD.
TEL : 61-2-0638-2355 FAX - 61-2-9633-3368
KOYO SEIKO CO., LTD. EUROPEAN CENTRAL OFFICE
TEL : 31-36-5383333 FAX : 31-36-5347212

)

KOYO STEERING EUROPE S.A.S
TEL : 33-472-39-4444 FAX 1 33-472-39-2188
st KOYO KULLAGER SCANDINAVIA A.B.
TEL : 46-8-594-212-00 FAX ' 46-3-594-212-29
#KOYO (U.K.) LTD.
TEL : 44-1908-289300
s EUROPA-KOYO B.V.
TEL : 31-184-606800 FAX ; 31-184-602572, 606857
KOYO ROMANIA REPRESENTATIVE OFFICE
TEL : 40-21-410-4170, 4182, 0984 FAX : 40-21-410-1178
#KOYO DEUTSCHLAND GMBH.
TEL : 49-40-67-9090-0 FAX : 49-40-67-9203-0
KOYO FRANCE S.A.
TEL : 33-1-3998-4202
KOYO IBERICA, S.A.
TEL : 34-91-329-0818

KOYO ITALIAS.R.L.
TEL : 39-02-2951-0844

FAX © 44-1908-289333

FAX ©33-1-3998-4244, 4249

FAX - 34-91-747-1194

FAX : 39-02-2951-0954
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