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Bearing failures, causes and cc

Failures

Characteristics

Flaking caused by excessive axial
load

(Cones of four-row tapered

roller bearing)

Damages

Flaking on bearing raceway surface generated on
only rows receiving axial load

Causes

1) Crossed work rolls causing excessive axial

load

- Roll neck diameter is smaller than the
standard one.

- Chock side liner is worn.

- Inaccuracy of mill stand.

- Rigidity of the chock is poor.

- Corrosion on liner or clearance generated
between the liner and the chock.

- Failure of the keeper plate.

1) Keep the correct locations of the chock and
work roll.

(Cup raceway of four-row tapered
roller bearing)

Damages

Flaking generated and developed from raceway
end face

Causes

1) Looseness of chock cover/excessive axial
clearance.
As the axial clearance is increased, the loading
range becomes narrower, partial load acts, and
edge load is generated on the cup raceway.
2) Excessive axial clearance is generated
because of the mixed use of other bearing
spacer or cup.

1) Adjust shims, select thickness of shims,
measure a gap, and tighten bolts correctly.
2) Use parts of the same number.

1st
row

2nd
row
3rd
row

4th
row

Flaking caused by improper mounting
Load zone (1) Load zone (2)

Load zone (3) Load zone (4)

(Cup raceway of four-row tapered roller bearing)

Damages

Flaking on raceway surface with slanted contact

Causes

1) It occurs when the chock is fixed
inappropriately and slantingly.
- Failure of keeper plate
Removal, looseness, damage, deformation,
bend, unequal tightening, unequal wear,
improper parallelism.
- Damaged, deformed, or bent chock flange.

1) Find the cause of damage by periodic
inspection of the chock and stand.






Failures Characteristics

Damages

Cracking on rolling elements

Causes

Cracking
Chipping

(Rolling contact surface of four-row
cylindrical roller bearing)

1) Application of load greater than bearing load rating
(Load resistance of roller by use of pin type cage)
2) Secondary factor in case of damaged pin of cage
(For a reversible mill, pins are broken due to fatigue
caused by rapid acceleration and deceleration)
3) Other factors
- Ingress of water due to faulty sealing.
- Increase of axial clearance of bearing, causing
application of partial and excessive load.

1) Optimal design of bearing considering load
and operating conditions
(Examination of optimal cage type)

2) Reviewing sealing method and design of
strength of cover.

Grinding burn or crack on inner ring raceway
surface

1) After fitting an inner ring into the roll neck,
grinding burn occurs during grinding with the
inner ring and the roll.

2) Crack occurs because rollers rolling on the
raceway surface of which strength (hardness)
is decreased due to grinding burn.

(Inner ring raceway of four-row cylindrical roller bearing)

1) Reviewing grinding conditions
Grain size of grinding stone, grinding stone
cutting amount, cutting pressure, grinding fluid
amount, etc.

Axial crack occurs on bore surface of inner ring
and raceway surface.

1) Excessive interference between inner ring and
shaft.

2) Great fit stress due to excessive difference in
temperature of inner ring and that of shaft.

(Inner ring of spherical roller bearing)

(Fractured section of inner ring)

1) Appropriate fit conditions of inner ring and shaft.

2) Appropriate difference in temperature by
checking load, rotation, and temperature
conditions. (appropriate fit)

Circumferential crack occurs on bore surface and
raceway surface of cone.

1) Step wear occurs on the shaft (roll neck), and
the cone overrides the shaft, causing great
bore surface stress.

(Cone bore surface of four-row
tapered roller bearing)

1) Provide circumferential groove for the roll neck.
2) When using a bearing with different chamfers
for a roll, make the chamfers identical.


















Table 1-2 Recommended fits for roll neck inch series four-row tapered roller bearing

Double cone and roll neck (shaft)

Cup and chock (housing)

Nominal bore diameter | Single bore Roll neck diameter | Minimum Nominal outside diameter | Single outside Chock bore Maximum allowable | Maximum
d diameter deviation |deviation allowable roll neck D diameter deviation | diameter deviation | chock bore (wear) | roundness
mm (1/25.4) Ads M um diameter wear mm (1/25.4) Aps pm pm
over ‘ up to upper‘ lower upper‘ lower um over ‘ up to upper‘ lower upper‘ lower Hm um
76.2(3.0) 1016(40(+ 25 O |-75 =100 -250 = 3048(120)+ 25 0O |+ 75 + 50 +150 150
1016(4.0 127.0(50(+ 25 0O |-100 -125 -300 304.8(12.0) 609.6(24.0) + 51 0 |+150 +100 +300 150
127.0( 50) 1524(6.0|+ 25 0O |-125 -150 -350 609.6 (24.0) 9144(36.0) + 76 0 |+225 +150 +450 150
152.4(6.0) 2032(80f+ 25 0O |-150 -175 -400 914.4(36.0) 1219.2(48.0) +102 O |+300 +200 +600 300
2032(80) 3048(120|+25 O |-175 -200 -450 1219.2(48.0) 1524.0(60.0) +127 0O |+375 +250 +750 350
304.8(12.0) 609.6(24.0(+ 51 0 |-200 -250 -600 1524.0 (60.0) +127 0 | +450 +300 +750 350
609.6(24.0) 9144(36.0|+ 76 0 |-250 -325 -800
914.4(36.0) 1219.2(48.0) +102 O |-300 -400 -800
1219.2 (48.0) +127 0 |-375 -475 -800

Table 1-3 Recommended fits for roll neck four-row cylindrical roller bearing (inner ring interference fit)

Inner ring and roll neck (shaft)

Outer ring and chock (housing)

Nominal bore diameter| Single plane mean bore| Roll neck diameter | Nominal outside diameter |Single plane mean outside| Chock bore
d diameter deviation deviation D diameter deviation diameter deviation
mm Ads UM um mm Aps UM um
over ‘ up to upper ‘ lower upper ‘ lower over ‘ up to upper ‘ lower upper ‘ lower
80 120 0 - 20 + 59 + 37 (p6) 120 150 0 - 18 + 40 0 (H7)
120 180 0 - 25 + 68 + 43 (p6) 150 180 0 - 25 + 40 0 (H7)
180 250 0 - 30 + 79 + 50 (p6) 180 250 0 - 30 + 46 0 (H7)
250 280 0 - 35 +126 + 94 (16)
250 315 0 - 35 + 52 0 (H7)
280 315 0 - 35 +130 + 98 (1)
315 355 0 - 40 +144 +108 (r6)
315 400 0 - 40 +75 + 18 (G7)
355 400 0 - 40 +150 +114 (r6)
400 450 0 - 45 +166 +126 (r6)
400 500 0 - 45 +83 + (@G7)
450 500 0 - 45 +172 +132 (r6)
500 560 0 - 50 +194 +150 (r6)
500 630 0 - 50 + 92  + (@G7)
560 630 0 - 50 +354 +310 (s6)
630 710 0 - 75 +390 +340 (s6)
630 800 0 - 75 +160  + 80 (F7)
710 800 0 - 75 +430 +380 (s6)
800 900 0 -100 +486 +430 (s6)
800 1 000 0 -100 +176  + 86 (F7)
900 1 000 0 -100 +526 +470 (s6)
1 000 1120 0 -125 +588 +520 (s6)
1 000 1250 0 -125 +203  + 98 (F7)
1120 1250 0 -125 +646 +580 (s6)
1 250 1 400 0 -160 +235  +110 (F7)
1400 1 600 -160 +345 4220 (E7)

[Remark] The table above shows general values. JTEKT determines recommended fit on a case by case basis according to bearing
materials and operating conditions to prevent the inner ring from creeping. Consult with JTEKT when referring to this table.

Table 1-4 Recommended fits of bearing types for support of axial loading

Bearing type

Inner ring and roll neck (shaft)

Outer ring and chock (housing)

Shaft tolerance range class

Mounted to chock

Mounted to sleeve







Table 2-2 (1) Radial bearing tolerances (tapered roller bearings excluded) =JIS B 1514-1 =

(2) Inner ring (running accuracy and width)

Unit : pm

Nominal bore

Radial runout
of assembled

Single inner ring
width deviation

Single inner ring
width deviation

Inner ring

width variation

diameter bearing inner ring
d Kia Sd Ass AesY Ves
mm class O‘CIass 6‘class 5/ class5 | classO class 6 class5 | class0? | class 62 | class 52 |class O‘CIass G‘ClaSSS
over | upto max. max. |upper| lower |upper| lower |upper| lower |upper| lower |upper| lower |upper| lower max.
120 150 30 | 18 8 10 0 -20|0 -250[{ 0 -250[0 500 | O -500 | O -380 | 30| 30 8
150 180 30 | 18 8 10 0 -20|0 -250[{ 0 -250[0 -500 | 0O -500| O -380 | 30| 30 8
180 250 40 | 20 | 10 11 0O -30|0 -300|0 -30|0 -501|0 -501/|0 -5001/| 3| 3 | 10
250 315 50 | 25 | 13 13 0 -30|0 -30|{0 -30|0 -50|0 -50/|0 -500| 3] | 3 | 13
315 400 60 | 30 | 15 15 0O -400| 0 -400| 0 -400| 0 -630 |0 -630| 0 -630| 40| 40 | 15
400 500 65 | 35 | 20 18 0 -450| 0 -450| 0 - 450 - - - - - - 50 | 45 | 18
500 630 70 | 40 | 25 25 0 -50|0 -50|0 =-1500|- - - - - - 60 | 50 | 20
630 800 80 | 50 | 30 30 0 -70|0 -750|0 -750] - - - - - - 70 | 60 | 23
800 1000 90 | 60 | 40 40 0 -1000] 0 -1000| O -1000| - - - - - - 80 | 60 | 35
1000 1250 | 100 | 70 | 50 50 0 -1250] 0 -1250| 0 -1250| - - - - - - 100 | 60 | 45
1250 1600 | 120 | - - - 0 -1600| - - - - - - - - - 120 | - -
1600 2000 | 140 | - - - 0 -2000| - - - - - - - - - - 140 | - -

S









Technical data

Table 2-4 Tolerances and permissible values for inch series tapered roller bearings = ABMA 19 =

(1) Cone

Unit : um
Applied Nominal bore diameter Deviation of a single bore diameter Aqs
bearing d, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
type over ‘ up to upper ‘ lower upper lower upper lower upper lower
- 76.2 ( 3.0 + 13 0 +13 0 +13 0 +13 0
76.2 ( 3.0 266.7 (10.5) + 25 0 +25 0 +13 0 +13 0
266.7 (10.5) 304.8 (12.0) + 25 0 +25 0 +13 0 +13 0
All types 304.8 (12.0) 609.6 (24.0) + 51 0 +51 0 +25 0 - -
609.6 (24.0) 914.4 (36.0) + 76 0 - - +38 0 - -
914.4 (36.0) 1219.2 (48.0) +102 0 - - +51 0 - -
1 219.2 (48.0) - +127 0 - - +76 0 - -
(2) Cup Unit : ym
Applied Nominal outside diameter Deviation of a single outside diameter Aps
bearing D, mm (1/25.4) Class 4 Class 2 Class 3 Class 0
type over ‘ up to upper ‘ lower upper lower upper lower upper lower
- 266.7 (10.5) + 25 0 +25 0 +13 0 +13 0
266.7 (10.5) 304.8 (12.0) + 25 0 +25 0 +13 0 +13 0
304.8 (12.0) 609.6 (24.0) + 51 0 +51 0 +25 0 - -
All types
609.6 (24.0) 914.4 (36.0) + 76 0 +76 0 +38 0 - -
914.4 (36.0) 1219.2 (48.0) +102 @ 0 2 0







Large size bearing technology development center

At JTEKT, we continue to develop our operations as a global system supplier that can solve the problems
of our customers and that can provide our customers with new products based on our accumulated
knowledge and having high added value.

Regarding large bearings used in the field of industrial
machinery, up to now it was common to perform
theoretical examinations, to perform basic evaluations,
and to have these bearings evaluated by our customers
with using the bearings on actual equipment. As a result,
issues such as unexpected problems and extended
development time occurred.

At JTEKT, we have established the Large Size Bearing
Technology Development Center and we have begun
work at this center, which enables us to perform
evaluations in which the environments closely resemble
those of the actual machines.

The data that we accumulate here will be put to use in
improving the accuracy of our CAE analysis (simulation
analysis), in greatly reducing the development time of
future products, and in developing new products with
high added value.

Test devices for bearings used in
steelmaking equipment

In order to closely approximate the use conditions of
actual machinery, this test equipment enables
evaluations with spraying water for rolling and under
high temperatures. This enables us to proceed with the
development of new products having even higher
reliability by giving consideration to bearings and oil
seals as a complete package.




GLOBAL NETWORK
BEARING BUSINESS OPERATIONS

JTEKT CORPORATION NAGOYA HEAD OFFICE
No.7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi 450-8515,
JAPAN
TEL : 81-52-527-1900
FAX : 81-52-527-1911

JTEKT CORPORATION OSAKA HEAD OFFICE
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6271-8451
FAX : 81-6-6245-3712

Sales & Marketing Headquarters
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6245-6087
FAX : 81-6-6244-9007

OFFICES

KOYO CANADA INC.
5324 South Service Road, Burlington, Ontario L7L 5H5, CANADA
TEL : 1-905-681-1121
FAX : 1-905-681-1392

JTEKT NORTH AMERICA CORPORATION
-Main Office-
47771 Halyard Drive, Plymouth, MI 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-7059
-Cleveland Office-
29570 Clemens Road, P.O.Box 45028, Westlake,
OH 44145, U.S.A.
TEL : 1-440-835-1000
FAX : 1-440-835-9347

KOYO MEXICANA, S.A. DE C.V. .
Av. Insurgentes Sur 2376-505, Col. Chimalistac, Del. Alvaro
Obregon, C.P. 01070, México, D.F.
TEL : 52-55-5207-3860
FAX : 52-55-5207-3873

KOYO LATIN AMERICA, S.A.
Edificio Banco del Pacifico Planta Baja, Calle Aquilino de la
Guardia y Calle 52, Panama, REPUBLICA DE PANAMA
TEL : 507-208-5900
FAX : 507-264-2782/507-269-7578

KOYO ROLAMENTOS DO BRASIL LTDA.
Avenida Brigadeiro Faria Lima, 1744 - 1st Floor - CJ. 11 Sao
Paulo - SP - Brazil CEP 01451-001
TEL : 55-11-3372-7500
FAX : 55-11-3887-3039

KOYO MIDDLE EAST FZE
6EA 601, Dubai Airport Free Zone, P.O. Box 54816, Dubai, U.A.E.
TEL : 97-1-4299-3600
FAX : 97-1-4299-3700

KOYO BEARINGS INDIA PVT. LTD.
C/o Stylus Commercial Services PVT LTD, Ground Floor, The
Beech, E-1, Manyata Embassy Business Park, Outer Ring Road,
Bengaluru-560045, INDIA
TEL : 91-80-4276-4567 (Reception Desk of Service Office)
FAX : 91-80-4276-4568

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,

PHILIPPINE KOYO BEARING CORPORATION
6th Floor, One World Square Building, #10 Upper McKinley
Road, McKinley Town Center Fort Bonifacio, 1634 Taguig City,
PHILIPPINES
TEL : 63-2-856-5046/5047
FAX : 63-2-856-5045

JTEKT KOREA CO., LTD.
Seong-do Bldg 13F, 207, Dosan-Dearo, Gangnam-Gu, Seoul,
KOREA
TEL : 82-2-549-7922
FAX : 82-2-549-7923

JTEKT (CHINA) CO., LTD.
Room.25A2, V-CAPITAL Building, 333 Xianxia Road, Changning
District, Shanghai 200336, CHINA
TEL : 86-21-5178-1000
FAX : 86-21-5178-1008

KOYO AUSTRALIA PTY. LTD.
Unit 2, 8 Hill Road, Homebush Bay, NSW 2127, AUSTRALIA
TEL : 61-2-8719-5300
FAX : 61-2-8719-5333

JTEKT EUROPE BEARINGS B.V.
Markerkant 13-01, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383333
FAX : 31-36-5347212
-Benelux Branch Office-
Energieweg 10a, 2964 LE, Groot-Ammers, THE NETHERLANDS
TEL : 31-184606800
FAX : 31-184606857
-Sosnowiec Branch Office-
ul.3 Majal4, 41-200 Sosnowiec, POLAND
TEL : 48-32-720-1444
FAX : 48-32-746-7746

KOYO KULLAGER SCANDINAVIA A.B.
Johanneslundsvégen 4, 194 61 Upplands Vasby, SWEDEN
TEL : 46-8-594-212-10
FAX : 46-8-594-212-29

KOYO (U.K.) LIMITED
Whitehall Avenue, Kingston, Milton Keynes MK10 0AX,
UNITED KINGDOM
TEL : 44-1908-289300
FAX : 44-1908-289333

KOYO DEUTSCHLAND GMBH
Bargkoppelweg 4, D-22145 Hamburg, GERMANY
TEL : 49-40-67-9090-0
FAX : 49-40-67-9203-0

KOYO FRANCE S.A.
6 avenue du Marais, BP20189, 95105 Argenteuil, FRANCE
TEL : 33-1-3998-4202
FAX : 33-1-3998-4244/4249

KOYO IBERICA, S.L.
Avda.de la Industria, 52-2 izda 28820 Coslada Madrid, SPAIN
TEL : 34-91-329-0818
FAX : 34-91-747-1194

KOYO ITALIAS.R.L.
Via Stephenson 43/a 20157 Milano, ITALY
TEL : 39-02-2951-0844
FAX : 39-02-2951-0954

-Romanian Representative Office-

Chacho INm.0001 5eBrpoZo 12D3111.05510 - 0.00331T2139 T<Ba pLTJL ANARA(IiSfer Street, ap. 1, sector 5, Bucharest, ROMANIA

TEL : 40-21-410-4182
FAX : 40-21-410-1178
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