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Structure of roller bearing
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Structure and Type of Roller Bearing
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A roller bearing usually consists of rings (inner Figure 1.1 Structure example
and outer), washers (shaft, housing), rolling bodies
and cage. A number of rolling bodies are installed
between inner and outer rings, which are kept .
by cage at a certain distance for smooth rolling. Gering
Figure 1.1 e
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washers(shaft, housing)
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Rolling body
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BB DRANNREIATER O RIE | HREMRER , Bk
HWAEBINREX RS,

—hSkiR | BERSPRIREFNINE D B SN SE S .
HEDSRAIEE D BRI GH AR,

The part on rings on which rolling bodies roll on is called
raceway, the surface is called raceway surface, the
raceway on a ball bearing ring is also called ball race.

Generally speaking, for rings, the inner and outer rings
fit with shaft and housing respectively.

The washers of thrust bearing are called shaft washer
and housing washer respectively.

RS NEFDGR A | RFIRIEEAC RN D AE
R, R BfERF. HmRFEFS.

Rolling body is divided into such two major categories
as ball and roller. Roller is divided into cylindrical roller,
needle roller, conical roller, spherical roller, etc.

RIFRER RN 8 |, EEERFS RRS—ERIE
=,
RIFZREIPERIFR | ERISTIMRIFER | TIRRBRIBEURSS

ZE,

SHRFFIRAFHRBIKGR T MREL | TIR2RAVRE
BIENRN  ERTEENEE.

The cage encircles partially rolling bodies so that a
certain distance is kept in circumferential direction
between them.

The cage includes pressing, solid cage from turning and
forming cages engineering plastic.

In comparison with full-loaded type ball (roller) bearing
without cage, bearings with cages have less frictional
resistance and are suitable for rotation at a high speed.
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Classification of roller bearing

IREHRIRIERMABRIAR | TSRO | HEME
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FI. 19RY) , B, IRaAERRI D RATIREL 2,

Rolling bearing is mainly divided by contact angle into
radial bearing, thrust bearing, by the structure of rolling
bodies and rings into deep groove ball bearing, spherical
ball bearing, angular contact ball bearing, thrust ball
bearing, cylindrical roller bearing, needle roller bearing,
spherical roller bearing, tapered roller bearing, thrust
spherical roller bearing, etc.

Rolling bearing is divided by rows of rolling body into
single-row, double-row and multi-row (three-row, four-
row) bearing. In summary, rolling bearing classification
is as shown in Figure 1.2.
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Structure and Type of Roller Bearing
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Radial ball bearing
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Radial bearing
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Radial roller bearing
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Rolling bearing
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Thrust ball bearing
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Thrust roller bearing
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ball bearing
E Xe)
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T S =
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Thrust needle roller bearing

HENEER T
Thrust tapered roller bearing % %
B e
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Thrust spherical roller bearing

Single-row Double-row

&=

WKB'| 007




WKB

IREJHRHIZSAAT R

Structural features of roller bearing

PNEAEL VL

Deep groove ball bearing

XEHENAFRURIE , Bgl 2. ERIMNEIREHZIMN
AR, AAZREHE SN MRS  ERTEEREENREK
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LSRR ZNATIRE  BS, GR RV, SKIBEW |,

BT ZFPE AR

This is the most typical kind of roller bearing with a wide
range of applications. The raceways of both its inner and
outer rings are in arc groove form capable of bearing radial
load and bi-directional axial load. It is suitable for rotation
at a high speed and occasions requiring low noise, and low
vibration.

Sealed type bearing with dustproof cover and rubber seal
ring is pre-filled with moderate grease.

Bearing with ball loading entrance results in increased balls
and rated load.

Such bearings are widely used in automobile, electrical
equipment, instrument, building machinery, railway vehicle,
agricultural machinery and various specialized machineries.
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Structure and Type of Roller Bearing

PNty
Basic type

HNEB LEEER AR (-N)
Deep groove ball bearing
with stop groove on outer
ring

PRIFER
Cage

RFREIRE

Allowed angle error

—RRE. BHRERAEXRNGE  HISH
IEEFAhR,

Such bearing can be used in occasions without
special requirement for installation and sealing.

EIFIFLEEEMEEREENRL | B T MR,

The stop ring can be used for axial positioning
to simplify installation in housing.

R DB A —RRSR RN R R SR HRSE AR

FR, HIMRBINFETA00ZKAT , SRAMIRFER
FEMINRENS | ZIMERTEFTA00=RAT , &
FEFLIAMRISR T IIEENRS.

Deep groove ball bearing usually has pressed
steel cage or brass solid cage. When the OD is
less than or equal to 400mm, pressed steel cage
will be adopted without suffix. When the OD is
more than 400mm, brass solid cage is mostly
used without suffix.

RYEHA I RINEENITRIIBEIRE | 22
[Eiishs , ZIRUNT,
Inclination angle error between inner and outer

rings is allowed for deep groove ball bearing,
which is listed below by radial play:
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Structure and Type of Roller Bearing

HR/EHHE By radial clearance AYFRERZE Allowed angle error FlERTRIR  SOURERIRR  RSENREN , 27T , R

N S S AR .

S5 el g Angular contact g e merEmenTs 250 140 SERMBHATR

ball bearing  mynmermaentmk , EnmmmmERF e,

R R R S A,

48 Group 4 16 S AR5 S — BRI — M B— RSt
DBIES , DFEA BB R T AR MR STUMEER, DTAA

ERTROMORALR | SRR,

L1 NSRS AT S R R IR B SN |, TSR

348 Group 3 12'

PR SRS,
F R E T SRR SRS,
SIS | by, vra HESFCEERIATRER , BRDIA , MESEY R, SSEE

Equivalent dynamic load ., EPRIHS.

Single-row angular contact ball bearing will have axial component
P | Frii@@E7- N Fr: Radial load, N force when bearing radial load. For this reason, two bearings

Where | pasmmsss N Fa Axial load, N should be used back to back or face to face.

A contact angle exists between rings and balls. The standard
contact angles are 15° , 25° and 40° . The more the contact

XYEHNE angle is, the higher the capability to bear axial load will be. The
Please refer to the following table for coefficients X,Y less the contact angle is, the more advantageous to rotation it
will be.

OZEi#7B& Clearance for group 0 | 34Eik#EE Clearance for group 3| 44E;i%B5i Clearance for group 4

Fa Fa Fa Fa < Single-row bearing can bear axial load and unidirectional axial
e
Cor Fr Fr Fr Fr Fr Fr load.
--------------- Double-row angular contact ball bearing has such two types of

0.025 0.56 0.22 046 | 1.74 | 0.31 044 | 142 SNBSTE structure as one outer ring and two inner rings and one outer ring
Back side of SN IETE i i
004 | 1 | 0 [056| 18 |024| 1 | 0 |046|161(033| 1 | 0 |044|136| 041 outer ring Front side of and one inner ring.
outer ring . . . . .
007 | 1 | o |056| 16|027| 1 | 0 [046|146(036| 1 | 0 (044|127 | 044 N “ ABEE DB combination. DF combination and double-row bearing can
HEEE Back side of bear radial load and bi-directional axial load. DT combination is
013 | 1 | 0 |056| 14 |031| 1 | 0 [046130(041| 1 | O (044|117 | 046 Front side of —~ lwf '}';”ﬁzg'”g applicable to occasions where unidirectional axial load is high and
Inner ring . . . .. .
025 | 1 o lose!| 12 los7 | 1 o loa46 114|047 | 1 o loas | 105 | 053 | ~X. Contact angle the rated load of a single bearing is not sufficient. Two single-
________\ EAR row angular contact bearings combined back to back in structure
05| 1 | 0 |056| 10 (044 1 | 0 |046 100054 1 | 0 044100 056 / Action point have common inner and outer rings, capable of bearing axial load

and bi-directional axial load.

’ MERFER (B L. . . .
Cage from stamped Angular contact bearing is suitable for rotation at a high speed
(bowl shape) and accuracy.

MEFEE | Po=Fr[N] Fa/Fr< 0.8
Fquivalent dynamic load T Po=06Fr+0.3Fa [N] - Fa/Fr>0.8 Such bearing is mainly applied to main spindle machine tool main
shaft, high frequency motor, internal combustion turbine, oil

pump, air compressor, printing machinery, etc.
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Structure and Type of Roller Bearing

DU At TR I SEshEF BN T WHBRSARTTISESHL.
Four-point contact AEASRAET SN AHEETE. PO s EkimAQJ000(176000) B A R R, BEEWFNE |, ZiM35° .
ball bearing BEANEE B ENEE SR S A AN REMERIE, QJF000(116000)BUBETTS B IEIME , EATEEIME | i35 . PUAEER
== At = v = ) A L SN N = e 2 IEREERTASNAHMEER , RSB ETRNTREASERRE.
ZE AR S R H R TR B R A A — MEM A (o) | B Ee g kAR
R ER SR SE T —iE e AR i, B AR S MR A E S D=k

1BXEEE (DB)
2 EXEECE (DF)

Such bearing is mainly applied to airplane jet engine and internal 3.EEEE  (DT)

combustion turbine. LM ABEAZ LR REAINTERR. HMEABRSES , WA LUAZAREHMA. bR
EREXECESN , HER SR AW AT,

It is capable of bearing radial load and bi-directional axial load. — AT GRES SR ERRY , TEEEWITRE, EEFNR T HE e

A single bearing can replace angular contact ball bearing with RS, ETEE 7 RE R a AN AN e NI,

back to back or face to face combination.

It is applicable to bearing pure axial load or combined load with Four-point Contact Ball Bearing Model QJO00 (176000) is the separable

a high axial component. bearing, with double half inner rings and the contact angle at 35° . Model
QJF000 (116000) is also the separable bearing, with double half outer rings

Such bearing will have a contact angle (o) formed when bearing and the contact angle at 35° . The four-point contact ball bearing is mainly

axial load in any direction, therefore, rings and balls always contact used to bear the bi-directional axial load, also available to bear the radial

with each other at two points on any contact line. load at the same time.

Angular contact ball bearing installed in pairs
Angular contact ball bearing installed in pairs is divided into three categories
by the outer ring end face combination:

ﬂi 1. Back to back configuration (DB)

2. Face to face configuration (DF)

3. Serial configuration (DT)

B ~ o

<
=

AS 7N / 7
: Such bearing can bear combined load in radial, axial directions with the radial
m load as the main part. It can also bear pure radial load. Besides serial

configuration, other configurations can also bear bi-directional axial load.

Usually the manufacturer determines its combination or provides to users
in full set. There will be pre-interference and the rings and steel balls in a
state of axial preload after installation. As a result, the load bearing capability

Contact angle ~

DN % and rigidity are improved for a whole combination as a single support
n_N
Action point " /
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Equivalent dynamic load

EARFAAL5 RUERT AR BBANREERERECE

For single-row angular contact ball | In case of single bearing or serial configuration

bearing at a contact angle 15 P=Fr INJ25Fa/Fre e

P=0.44Fr+YFa [N]Z3iFa/Fr>e

BXE. BNEEE

In case of back to back, face to face configuration
P=Fr+Y1Fa [N]¥4Fa/Fr< e

P=0.72Fr+Y2Fa [N]Z3iFa/Fr>e

e Y Yl Y2ERTE
Please refer to the following table for values of e, Y,Y1, Y2

I A R

0.015 0.38 1.47 1.65 2.39
0.029 0.40 1.40 1.57 2.28
0.058 0.43 1.30 1.46 2.1
0.087 0.46 1.23 1.38 2.00
0.12 0.47 1.19 1.34 1.93
0.17 0.50 1.12 1.26 1.82
0.29 0.55 1.02 1.14 1.66
0.44 0.56 1.00 1.12 1.63
0.58 0.56 1.00 1.12 1.63

iE : CorBNRRIEREER AT,

Note: Cor is the basic rated static load for single bearing.
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Structure and Type of Roller Bearing

925 RO FIERERIR
For single-row angular contact
ball bearing at a contact angle 25°

FERRFE/940° RIBRD A IERAERIIR
For single-row angular contact ball
bearing at a contact angle 40°

P RS ARERAR

For four-point contact ball bearing

PUGTJEEE=3 e
For double-row angular contact
ball bearing

SEFHE

Equivalent static load

EARFAI915° RIS MAEMBRIA
For single-row angular contact ball
bearing at a contact angle 15°

BN RE ERERECE

In case of single bearing or serial configuration
P=Fr [N]ZsFa/Fr< 0.68
P=0.41Fr+0.87Fa  [N]%§Fa/Fr>0.68

B, INEEE

In case of back to back, face to face configuration
P=Fr+0.92Fa [N]Z3Fa/Fr< 0.68
P=0.67Fr+1.41Fa [N]ZFa/Fr>0.68

BN R EEREXECE

In case of single bearing or serial configuration
P=Fr [N]ZFa/Fr< 1.14
P=0.35Fr+0.57Fa  [N]%Fa/Fr>1.14

B, INEEER

In case of back to back, face to face configuration
P=Fr+0.55Fa [N]Z3Fa/Fr< 1.14
P=0.57Fr+0.93Fa [N]ZFa/Fr>1.14

P=Fr+0.66Fa [N]Z4Fa/Fr< 0.95
P=0.6F+1.07Fa [N1Z3Fa/Fr>0.95

P=Fr+0.78Fa [N]%4Fa/Fr< 0.8
P=0.63Fr+1.24Fa  [N]%Fa/Fr>0.8

N RE BREXECE

In case of single bearing or serial configuration
Po=0.5Fr+0.46Fa [N]

ZPo <Fr B{Po=Fr

BEWE. BNEERE
In case of back to back, face to face configuration
Po=Fr+0.92Fa [N]
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SERFHE

Equivalent static load

ERtF/925° RIS FRisfhEkhR
For single-row angular contact ball
bearing at a contact angle 25°

EftF7940° FIETMAIEMERHE
For single-row angular contact ball
bearing at a contact angle 40°

P b Bk
For four-point contact ball
bearing

X5 TR A
For double-row angular contact
ball bearing

EBANREEREXECE

In case of single bearing or serial configuration
Po=0.5Fr+0.38Fa [N]

24Po < Fr EYPo =Fr

EXE. BNEERE
In case of back to back, face to face configuration
Po=Fr+0.76Fa [N]

BN RE REXECE

In case of single bearing or serial configuration
Po=0.5Fr+0.26Fa [N]

24Po < Fr EXPo = Fr

BYE. BNEEE
In case of back to back, face to face configuration
Po=Fr+0.52Fa [N]

Po=Fr+0.58Fa [N]

Po=Fr+0.66Fa [N]

WERFEL S5 iR — R — NSRRI |, EEAmEsEmn 1 07 x
Cr, EASIERETN i x Cor(Hrh 1 ATFERREE MRS : Cr. CorABMiRINEARE

), WRPRELEREBTIHERI60% ~ 80%,

When two or more sets of single-row angular contact ball bearing are installed together
as an integral support, the basic rated dynamic load is i0-7x Cr, the basic rated static load
ix Cor (where i is the number of single bearings in the integral support Cr and Cor are the
basic rated load of a single bearing). The rotation speed limit is equivalent to 60%~80% of

that of a single bearing.

WKB’ 016

REAHRRIESI 5288

Structure and Type of Roller Bearing

R/ OB
Spherical ball bearing

Equivalent dynamic load

Equivalent static load

HT/MNEREEENE  ERROMHEE | Bt BsiEaEEmE
HMERIRIMEARILS [ERT DA IE.

As the outer ring raceway is of spherical surface with spherical
feature, it can adjust automatically axial center misalignment
as a result of shaft or housing deflection or non-concentricity.

P=Fr+Y1Fa [N]  Fa/Fr< efd
P=0.65Fr+Y2Fa [N]  ZHFa/Fr>efid

Y1, Y2F(el@F AR IRH.

Values of Y1, Y2 and e are shown in the bearing
dimension table.

Po=Fr+YoFa [N]
Yo BFITE AR &R H.

Values of YO are shown in the bearing dimension table.
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Cylindrical roller bearing

EERFESRESLEN  AZRARTEIOK , BERTEAZEHM
ShE#dE , iEATEEIEE. NERNUERHERE) , seEmERE K
BRRIRES BRSNS ERNEN . RESRIFEHIRR, NJE
RNFRAEZ —ERERIARMEFEFENHELR NUPR A & Z —EfE AN
EAHEEAT. ABEENEISE | ETER.

NNUZZR NNESTREEAaaINitese | KSBTHREH.

For cylindrical roller bearing, the cylindrical rollers are in linear contact
with the raceway, with a high capability to bear radial load, which is
suitable for both heavy and impact load and high-speed rotation.

Type N and NU can move axially and be adaptable to change in the
relative position between shaft and housing as a result of thermal
expansion or installation error, which is best as bearing at free end.

Type NJ and NF can bear certain degree unidirectional axial load. Type
NH and NUP can bear certain degree bi-directional axial load.

Inner ring or outer ring is separable to facilitate assembly and disassembly.
Type NNU and NN have a high rigidity to resist radial load, which are
mostly used for main spindle of machine tool.

P PR
Stop ring Spacer ring
STAETRIFER
pin type cage
IRENE
Removal groove
HEnhEE | P=Fr+YFa [KN]Z3Fa/Fr< efd
Equivalent dynamic load | p=0.67Fr+YFa [KN]2iFa/Fr > efif
Yfle{EiEEEWWKB
Please consult WKB Bearing for values
of Yand e.

SERHE

Equivalent static load

Po=Fr+YoFa [KN]Yo{Ei&&iaWKB
[KN] Please consult WKB Bearing for
values of YO
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Structure and Type of Roller Bearing
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—rs )
E
I
I = !
RIS
EHIRIFEE (ZH)
g
| L
ZEFIRISER
225 =il
#in
iz
HE
Rib —~—
L 1g =
= 9
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— Cage from

Cage from turning

Oil groove

=t

=—|

Center Rib

Oil hole

pressing (type B)

J9)pWelp buu

<>Hsodwosuaino
dnoub Jajj0y

Cage from turning

Center Rib

Rib

Circlip

Rib

—

Inclined
circlip

FC.FCD.FCDP BAERSZ AR EE R , TEATINELIEL.,
ISR EERT R KRN, AL AL, PESEHL.
PREH, HIREE. EERET SR,

B EER TR
NUBFOINELSeIHERS TN E— S R , EIESTE
B EimaR.

NJBAONFEL AR —EfE AR A 2eT
NUPEAINFPEIR S —EAEERIN AN MRHEREE) , FLWES T
B FimaR.

WHNEHER TR

SN EIER T4 EEF AN LR,
BINEBSMNE LT EERTHE.

ZMAAS TR , (BEIBETEMZS.

POZ IR R A7

PZIEE R FRRE R RARVRREEFIP SRS , INTHRES &
BTEE. AZNATAMAEIEL  BEITATRERS.

Type FC, FCD,FCDP can bear high radial load and are mainly used
on rolls of rolling machines.

Such bearings are mainly for medium and large motors, generators,
internal combustion engines, main spindle of machine tool , speed
reducers, loading, unloading and handling machineries, various
industrial machineries.

Type NU and N allow shaft to move axially within certain range
in relation to housing and are therefore suitable for bearing at free
end.

Type NJ and NF can bear certain degree unidirectional axial load.
Type NUP and NFP can bear certain degree bi-directional axial
movement and are therefore suitable for bearing at free end.

Double-row cylindrical roller bearing
Double-row cylindrical roller bearing is divided into such two types
as with cylindrical hole and tapered hole.

Besides, there are also bearings with outer rings with oil holes and
oil grooves.

Such bearings are mostly used on main spindle of machine tool
and also in other occasions.

Four-row cylindrical roller bearing

Four-row cylindrical bearing can bear high radial load and impact
load with a high working accuracy, being suitable for high speed.
They are mostly used on rolls of rolling machines and also in other
occasions.

WKB’ 018
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Spherical roller bearing

ZRRTEEE R EIMNE SR ENE 2 BB EER T
BF/MERENEINFOSiEFO—E , BEROME , RteT85
VAR RIS MRS RS [R2AY5 O A IE,
AASERHTSWEAMEET. FIREREEELX , ERTESZ
B S PEHEEA.
ESEFLihAIBIE (FE EE e R EIE R E T 40 _EAIRER.
EHEFLE L TR HE

1:30(4EENS : K30):EMATF24000.24100%71,

1:12(3BnSK): ERTFEMES,
AR EEEY EEESEHERE T L.
BEIRTHAEIEERTR TIERM , NBN , BFEEERFEAH
NAERE. EATEIARIAEEMKNAE BRI R EHRASE
SiRE,

Such bearing is installed with spherical rollers between the outer
ring for spherical raceway and the inner ring for double raceway.

As the arc center of outer ring raceway coincides with bearing center,
having aligning feature, it can adjust automatically axial center
misalignment as a result of shaft or housing deflection or non-
concentricity.

It is capable of bearing axial load and bi-directional axial load.
Especially, the radial load bearing capability is so high that it can
bear heavy load and impact load.

Mounting onto and removal from shaft are facilitated for bearing
with tapered hole by using fasteners or withdrawal sleeve.

Tapered hole has the following two tapers:

1:30 (auxiliary designation: K30): suitable for series 24000, 24100.
1:12(auxiliary designation: K): suitable for other series.

Bearing with taprered hole is secured onto shaft through adapter
sleeve or withdrawal sleeve.

Angle deviations as shown in the table below are allowed for self-
aligning roller bearing as inner ring rotates under normal load and
working conditions. Whether these given values can be attained
is determined based on such conditions as bearing configuration
design, seal type, etc.
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Structure and Type of Roller Bearing

7R ZR%] Bearing series

#FfLS Current designation

23000
23100
22200
23900

RFRERE (FEY)

Allowed angle deviation (not beyond)

1.5°

22300
24000

20

23200
24100

2.5°

EIEFL

Tapered hole
pNI=EES

Large end diameter

e

Cage from turning

548

XFRET

Outer ring m Symmetrical
rollers

NI

Innerring|

=l

— — Small Rib

@y TRERIFSR

ccay
CC type

W ==

Cage from
Pressing

f

EIHEFL

!

Tapered hole
NRER
i Small end diameter

MBZEY
MB type

\ 38#L Oil hole

JHHE Oil groove

XFRRT

Symmetrical rollers

ya=s o
Cage from

CARY turning
CA type
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Tapered roller bearing

RIFAEIRE

Allowable angle error

Py

Clearance

EHERTFHANA. INEEBEIRE  RECEEEHEIRT. SREY
ERE(H , RESRTHAME F—<. EfERFHEAEERTAZIUZAEL
EAERMRE. MRS HIE. HRMERSEEHREMAaRE. all
K, HFRAEBENHA. EER RN BEENMR, R FHRITRAN
BIORMREMY | BESINED TR,

The inner ring and outer ring of tapered roller bearing have tapered
raceway, and between tapered raceway mounted tapered roller. If
stretching the tapered surface, they will focus on a point on the bearing
axis. Tapered roller bearing is mainly used for carrying radial and axial
combined load which is mainly radial load. The axial load carrying
capacity of bearing is determined by contact angle o, the bigger a is,
the bigger axial load carrying capacity is. Tapered roller bearing is a
separable bearing; inner assembly is consisted of inner ring with roller
and cage, which can be mounted with outer assembly separably.

ESERFHA—RAIFAEX NS EIRS  BEmF , RAREEY
2,

Tapered roller bearing generally is inadmissibility inclination between
axis and case shell hole. If there is, it can't be bigger than 2.

BIEMERFMANELREABIIEE | FERBS— MNMERTI EEMHRIH
A TRT S BERE. WHIFIINSEHER F AR r ARIE P EkiZAE
R,

Clearance of single row tapered roller bearing only appear after
mounting which can only be determined after adjusted by another
right-about localization bearing. The clearance of double-row and
four-row tapered roller bearing can be provided with relevant standard
according to the requirements of the customers.
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Structure and Type of Roller Bearing

WKB A=A, ZeHiRgea, W, W5IE
HERFIRSEEIT

WKB manufacture metric system and
British system single row, double row
and four row tapered roller bearing
units structure.

B EER TR

Single row tapered roller bearing

X BSR4

Double row tapered roller bearing

PO EISER 4

Four row tapered roller bearing

RIFER
Cage

5B

Outer ring
R
Inner ring
L R (o)
“\|| Contact angle(a)
/ fERas
Function point
SMNEIER
Cupangle s rcimise
Press cage

LA R BEPR BB SNSRI — T RN | AR — T RAY4H
B, EREBAERMERT | RN ERHME DI E, N
B HAEX S S BB E .

The bearing can only limit one direction axial displacement of axis
or case shell and carry one direction axial load. With the radial load
action, the axial force produced inside bearing should be balanced.
Two bearings should be face-to-face mounted or back-to-back
mounted.

MR A Z R BRI R R R A W AR Ed. A AT
S e B0 B Bl R BR AR AR S N S AT VIR LA o

The tapered bearing can carry radial load as well as bi-directional
axial load, and can limit bidirectional axial displacement of axis or
case shell within the axial clearance of bearing.

AR ST EIMER FiAEARER |, (BELNFIE#ERFHE
EZAEOHEEA , WIRGEFE , TERTEEM , LRI,

The bearing’ s feature is mostly the same as double row tapered
roller bearing, but can and carry more radial load than double row
tapered roller bearing and lower limit rotation rate. This type is
mainly used in heavy machinery, such as roll mill.

EMERFHA—ARANGRE  ERRFR BRI, 7RA
ZEHISEIARSTIERIFER,

Tapered roller bearings generally uses pressed steel plate basket
cage, also can use turned solid cage if its dimension is bigger.
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Equivalent dynamic load

 MEEE
Equivalent static load

P=Fr [N]Fa/Fr< e
P=0.4Fr+YFa [N]Fa/Fr>e

B EMER AR ERR EAINERIAARR) , it AR S BT
DI NREEATS ERIMIINAE] |, SFIEMER FARGIMINhEAS | AIEiR
THIHE:

As to paired mounting single row tapered roller bearing (basic dimension
could be different), when calculate the equivalent dynamic load of bearing,
the additive axial force caused by radial load must be also calculated. The
additive axial force s of single row tapered roller bearing can be approximately
calculated by the following formula.

REAHRRIESI 5288

Structure and Type of Roller Bearing

HEERHe, Y. Y1, Y2, YoSIEMERR &R,
Calculation factors such as e, Y, Y1, Y2, Yo are listed in bearing
dimension table.

SRR RS M.
This type of bearing has British system series product.

RERIR. B, TESS. EIRSR. AR, YUREH , ER
W, AZERMATI |, SRBRZEIROIRIEEREE | SLANHIRI VRS,

Auto front wheel, rear wheel, transmission gear, differential gear,
pinion shaft,main spindle of machine tool, construction
equipment, large scale agricultural machinery, speed reducer
gear of railway vehicles,roll neck mini speed reducer gear of roll

IZEMEAFERS
Main Application

XFUFIPS Bl EER T4
Double row and four row
tapered roller bearing

7| BRI
Single row tapered
roller bearing

XFUFIPS B R T4
Double row and four row
tapered roller bearing

P=Fr+Y1Fa [N] Fa/Fr<e
P=0.67Fr+Y2Fa [N] Fa/Fr>e

Po=0.5Fr+YoFa [N]
#Po < FrilJEXPo=Fr

Po=Fr+YoFa [N]

FrilFalSfSEAT RS , SGUAIPUFIAHA_ERYE ST,

Both Fr and Fa are total load acting on single row, double row and

four row tapered roller bearing.
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mill, etc.
AR (ERREE)
Bearing Width (Assembly Width)
SNEITRE | eme
Outer Ring Width — [™ Plane Difference
N AT ARE
RFNRE — I Roller Big End
Roller Small End S
M

_ Small Rib
5MB _ Outer Ring
/NIHER Small End Diameter

Big Rib

PMEEE

Inner Ring _,. < NEEE

Front View Inner Ring Back View
SNEEE > <« HMEIEE

Outer Ring Back View

EREFL S

Positioning Pin oil tank

Outer Ring Front View

L | WREINE
Oil Hole Double Raceway Outer Ring
i SRR
HEEE — Pin-type Cage
Inner Ring \\ -
Combined Widthj=— | HRE
Inner Spacer

SNBEATE

Outer Ring Combined Width

4MBEE Outer Spacer

>
| (ESSEPLRH)
(With Qil Hole And Oil Groove)
INE5H | - NEn

Small Rib |

SRERE PED
Double Raceway Inner Ring| ~ Guide Rib

Small Rib
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HENEER AR

Thrust tapered roller bearing

ZSACRA ISR T (KR VEKE) , R FEREE(GHE. EEE)E
RS S,

Rt LGB R REE AN R F RN E RS BRI RS
T HEPOL ER—.

EA [ AR P A R R e

X eV AT A SR A

WEAHFRG B SHEcS  BRETRAERES  EeimmE
R EHRENL

IHESRAHREZE R

B BENME , GBI,

X - ELIRAERIR,

This kind of bearing is equipped with tapered roller(bigger
end is spherical)lts roller is led via rib of raceway ring(shaft
washer, housing washer).

Design is made to the extent that cones of shaft washer,
housing washer raceway and roller surface are intersected at
one point of bearing central line.

One-way bearing can bear one-way axial load.

Bidirectional bearing can bear bidirectional axial load.
Bidirectional bearing is used to fit central washer for shaft.
While, clearance remains, shaft sleeve must be used to axially
positioning the central washer.

Main application of bearing

One-way:crane shackle, swivel of oil drilling machine
Bidirectional:roller neck of rolling mill

e um
apered Roller | Shaft Washer
~ 1 ! [ $ih
= : = ol
I B — Rib
Machined Cage ' B

Housing Washer
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Structure and Type of Roller Bearing

HESIEI RT3
Thrust spherical
roller bearing

ZEBRRFAKEE  HTEERERENRE . BEEROMEE. BREEENIEEX, &
AZHEHARRE N RS E TR,

DR ORFHREERNASZHEIHREEE | (BREAHE MBI IAEATA55% |, X
AEEEMEOMEE , Bt , XIEHERRA R E R,

REHFAPFIPoAEIZ0.05Co , EHMENERE , NHARIT FRETFIBIALA.

Roller of this kind of bearing is spherical. Because housing washer raceway is spherical,
it functions self-aligning.

Featuring high capability to bear axial load, this bearing can bear axial load as well
as several radial loads at the same time.

Thrust spherical roller bearing can bear axial and radial load, but radial load can not
exceed 55% of axial load . This bearing functions self-aligning. Thus, it is not sensitive
to coaxality and shaft deformation.

If load P and PO don’ t exceed 0.05Co, and shaft washer rotate normally,bearing can
be adjusted with self-aligning angle in the following table:

IR E{R %% Bearing diameter series | &I self-aligning angle

200%%! 200series 1° ~1.5°
300%%! 300series 15° ~2°
400%%! 400series 2° ~3°

MIFBEERTRANHE , EBEEARRITFINBOABERRN.
EFARS—ARR AR .

Small value is applicable for bigger sized bearing. Allowed self-aligning angle decreases
when load increases.

When in operation, lubricant is used generally.

ZEMATENATKORSBN , I, ARAFEBIERH  5m  FENE.

This kind of bearing is mainly used for hydro generator, vertical motor, helix marine
shaft, tower crane and extrusion machine etc

i

S ' Shaft Washer
Spherical Roller ERE
Housing Washer
EHIRISER RIFRSISER

Machined Cage Cage Guide Sleeve
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HEDBEER T4

Cylindrical roller thrust
bearing

Equivalent dynamic load

 HEEHEE
Equivalent static load

FRZBELRERE (. FEE) SEERFAIRERAM AR, EERTRA
OEIT , AR FSREEZENELSHIES.

RESERLE RETN

WEEREIA , HFENIMERIE,

Cylindrical roller thrust bearing is composed of washer raceway (shaft
washer, house washer) , cylindrical roller and cage parts. The logarithmic
crowning of cylindrical roller distributes a uniform pressure between
roller and raceway surface.

The bearing can carry one-way axial load.

Big axial load carrying capacity, and strong axial rigidity.

HEDEER TR

Thrust cylindrical roller bearing

HEDR ORI

Thrust spherical roller bearing P=Fa+1.2Fr

HENERER T

L . Po=F
Thrust cylindrical roller bearing o=ra

SRR3R

Thrust cylindrical roller bearing

Po=Fa+2.7Fr

ZSSREZN T AW , HERSISRR,

This type bearing is mainly used in oil well rig, iron and steel
manufacture machinery.

L]
( ] T 7] Shaft Washer

[ 1}
5 ’g::r___T___T:;% i

{RIFEE Housing Washer
Machined Cage EHEAT
Cylindrical Roller

WENEERTERS

Structure and Type of Roller Bearing

FERT

Main dimension

WANEERT , RIERTIMACEIMARRZ. M2, BESEEMERS
R3% , BiEEH ERINSRZRIIDERT.
XEFERIEHERRREISOLS)IRENRT .

EztmtErhiR ) OhR (R#ER A S TE) DA R o BIRd E£
BERIMTRE , BARRIIR IE5 T REi~mER+.

Main dimensions of bearing indicate the bearing bore diameter, outer
diameter, width, height and chamfer dimension, etc. of profile, which
are the required dimensions when mounting bearing on shaft or inside
case shell.

The main dimension is standardized by international standard (ISO15).

National standard specified separately the main dimension of radial
bearing " Tapered roller bearing specified separately " and Thrust
bearing, dimensions of specific bearing are liseted in following product
catalogue.
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a7
Radial bearing

[RIstER T4

Tapered roller bearing

(EHERTHERRIM
BB
(EERTHERRIN
dIELATRAR
DAHREAFRIMR
BHRAFREE
rRERIINEFERBRT

ESER TR

AR AFRAE
DAHELFRIME

TR AFREEE G RE)

B:ABATREE

CHNBIRTREEE
rRERINERIART

-B

-

—

=

-

N

-

=
| |

.

-

di

o —=

‘Rd

r

I’*‘*

il

=

J

‘f—i»‘

o]

D

(exclusive Tapered Roller Bearing)

Radial bearing

(exclusive tapered roller bearing)

d:Bearing nominal inner diameter

D:Bearing nominal outer diameter

B:Bearing nominal width

r:=Chamfer dimension of inner ring and outer ring

Tapered roller bearing

d: Bearing nominal inner diameter

D: Bearing nominal outer diameter

T: Bearing nominal width (mounting width)

B: Inner ring nominal width
C: Outer ring nominal width

r: Chamfer dimension of inner ring and outer ring

r+B* T
r r
o ! [
b il * air
T 1:12 *‘r«* 1
: T T d D
‘f?pe? 1 |
B A
D
M| — D1 —~
L‘\ | | ‘7
T R il \
B]: J o Ti
M ]| =40
L‘ ]‘ : [ ‘7
rﬂt -—dy — ‘
— DI
ds
D

HWENEERISENRS

Structure and Type of Roller Bearing

HEDHAERR. W)

Thrust bearing (single row, double row)

HED MR (CFEEEER)
dHBATRRE
dLAHERFRATME2)
d2:FRERTRARE

d3: B AFRIMZ2)
D:EEBIAFRIME
DLEEBATRAEL )
TR EHENTRSE
TLI e RATRS A
B:rhE=E

rAmE N FERE R A R T L)
rl:pEEIBRTL)

[E]
LiER TR R ES/IME
2)ERIRYIHRIRRKE

Thrust bearing (plane housing washer model)

d: Shaft washer nominal inner diameter

d1: Shaft washer nominal inner/outer diameter2)
d2: Central washer nominal inner diameter

d3: Central washer nominal outer diameter2)

D: Housing washer nominal outer diameter

D1: Housing washer nominal inner diameterl)

T: Single row bearing nominal height

T1: Double row bearing nominal height

B: Central washer height

r: Shaft washer and housing washer chamfer dimensionl)
rl:Central washer chamfer dimension 1)

(Note)

1) Value listed in bearing dimension table is minimum
value

2) Value listed in bearing dimension table is maximum
value
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AFRELSRA)
Nominal model sample

EE _1_0 -272/C2

RS (C2i78R)
Bearing clearance
code (C2 clearance)

BHEMEASUNHTEE
Seal t){'.pe code (both sides
with shields)

| RRES A ATRAZ50mm)
Inner diameter model (bearing nominal
inner diameter 50mm)

L HERIINS(RIFRS
02H9ERF R A ERAMHI)

Bearing series code (dimension series 02 of
single row deep groove ball bearing)

72 10 C/DT Ps
BEZFRNSGR)

Precision class (class 5)

HENS(BRIKESR)

Assembly code(tandem assembly)

L ERARS(ATREMAL5° )
Contact angle code (nominal
contact angle 15° )

— RERESHEAATRAZ50mm)
Inner diameter model (bearing nominal
inner diameter 50mm)

L HERRIINS(RIRS!
02H9EA% | FRTEARERAHI)

Bearing series code (dimension series
02 of single row deep groove ball bearing)

WENEERTERS

Structure and Type of Roller Bearing

WKB’ | 032

RS

Bearing code

HEARNNSRRHANSWRE, EBRY. FEEE. IS, ©
BREXAKS. FIENSHEENSHIM.

WKB & (EFRISOMEIMIEENS.
R2LIFFEANSHHHEARIINS | B2 IRRHERCSAHIpAIRIEN
5. FERSHEX.

Code of bearing indicates the structure of bearing, main dimension,

rotary accuracy , internal clearance, etc. It consists of basic code, prefix
and suffix.

WKB also use suffix code beyond ISO specified.

Sheet 2.1 indicates bearing series code of basic code, diagram 2.1
indicates the structure of bearing code and the definition of prefix
and suffix.
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NIRELS A
Nominal model sample

row cy

NU3 28 E/C3 P6

T BESRRE6ER)
Precision class(class 6)
HERRA S (C3iHEE)

Bearing clearance code (C3 clearance)

— BRSNS (I52EY)

Interior structure code (reinforced type)

— RRESHIAATRAZ140mm)
Inner diameter model Sbearing nominal
inner diameter 140mm

L ARSI S (RIFRFI03 B 5 EHERFAH%)

Bearin? series code (dimension series 03 of single
indrical roller bearing)

232/500 CA K C4 F3

LSRRI S EREBER)

MRS (CATER)

EBAAS(EHEAREREREL12)
Ring shape code (tafered bore
inner ring taper 1:12)

L PEBESHIA S (IFREKER F)

| REEES(HIAQTRAE500mm)
Inner diameter model (bearing nominal inner
diameter 500mm)

LR RIS (RIRYI3200F IR F4H7R)

Bearing series code (dimension series 32 of

spherical roller bearing)

320 05/HA P6X

—l_— BEFRAS(OXR)

Precision class (class 6X)

MEHS (B SH7HIN)
Material code(vacuum degassing
bearing steel)

Cage material code(nodular cast iron)

Bearing clearance code (C4 clearance)

Interior structure code (symmetric spherical roller)

L RRBLS A LTRRZE25mm)
Inner diameter model (bearing nominal inner
diameter 25mm)

| HERFIRS(RIRSI2009585) EH#ERFHK)
Bearing series code (dimension series 20 of
single row tapered roller bearing)

512 16

| mizms @ s mReaiE80mm)

Inner diameter model(bearing nominal inner
diameter 80mm)

HARYINS(RIRFIL2A0 R EHEDIRERH)

Bearing serjes code (dimension series 12 of one-
way thrust ball bearing)

WKB' | 034
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Structure and Type of Roller Bearing

HERICS

Bearing series code

L1t HERRIINS KBNS RIRFINS

Bearing model Bearing series code | Type code |Dimension series code

=214 619 6 19

SRR oale o (0)0

Single row deep 60 6 (1)0

groove ball bearing g§ g Eg;g
64 6 04

B 42 4 2)2

IR (S ) a5 ‘ )3

Double row deep

groove ball bearing

(with filing slot)
719 7 19

E7

FIEAERIR 79 7 s

Single row angular ;i ; Eg;i

contact ball bearing

X5

PRI R (BIELE) 32 32
33 33

Double row angular

contact ball bearing (with

filing slot)

P 52

FERBRIR oL Q oz

Four point contact ball

bearing

g 12 1 (0)2

RO EREHE 22 1) 22

Self- aligning ball bearing 13 1 0)
23 1) 23

o NU10 NU 10

B EHR TR NU2 NU (0)2

Single row cylindrical NU22 NU 22

roller bearing NU32 NU 32
NU3 NU (0)3
NU23 NU 23
NU4 NU (0)4

X5\ BT 7 NNU49 NNU 49

Double row cylindrical NN30 NN 30

roller bearing
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Structure and Type of Roller Bearing

= ] . s
Searin iﬂfrif i‘;ﬁi SRSt EREBIRS $BRES | RYFHIS
g Bearing model Bearing series code | Type code | Dimension series code
329 3 29
320 3 20 WKB /&S
R R TR 330 3 30
Tapered roller bearing 3(3)% g 8%
322 3 22 i B HA B e
= 3 ™ F3 BB P en HC SHAR
303 3 03 QL EEEE 'iz BEEDES HE FB B SR HEN
313 3 13 M B4 RS —EHBIRUREES HG EEAHN
323 3 23 N (Aet) T
239 2 =2 -JRS TR SRR L
230 2 §3 ) SRR SE mgmﬁ%ﬁ%ﬁﬂ HN it
240 2 20 T YRR e
TN TR 231 2 31 -RZ —EH BTG REE Po NE
N
Spherical roller bearing 241 2 41 0 B FR bR (3%@5\2 . P6 A%
222 2 22 1 ﬁ’t‘f*&mﬁ -2RZ WEW%%E@H&%%? R6X /L\\E
232 2 32 i (=) N
213 2 03 2 BURFHIES e P aE
AT -2ZN PIEHESE | P4 =
223 2 23 S LERE
=547, il =
2 FEEEL 511 5 11 3 Bk IN AR —=
BB 512 5 12 A MBYFIBRAR B sp RTFEEIELTFPS ,
Single row plane housing 513 5 13 5 HEJBRR MR = IEEAE RS TP
washer type thrust ball 514 5 14 6 RIIEKEHR
bearing 7 iR A %"z%ﬁﬂﬂﬂﬂﬁﬂ% C1 lﬁ?lﬁ
BA1E) VI CNRERE R 53 : 2 8 NIRRT BRI C2 il
}‘Ej:liﬁﬂ]ﬁ o 233 : 33 N B AT AC faifibBkifi&a=25° s iz
Smg!e row self aligning 534 5 34 QT A REREAR —| B fiEftbRif&a=40° C3
housing washer type thrust C folemhbkifEa=15° C4 S5
ball bearing : —
D X5\ fafEfmikifRa=45° C5 s
N7 =2 771 HET4 5N — = ——
AR L ol Al E EREAT R DL CO WRBIRAR TR
522 5 22 RAHESERN, SR CABORT IR , XIRRT
Bidirectional plane housing ggi g gi KATHE , RTRIRESREAN K EEFLAE , L2 DB FRI i3 i S e R R
\év::r?:r type thrust ball WS ?Eﬂ*ffﬁ¥@7?5E K30 EEFL0E , =130 DF RIS R et Bk iR
g F e HNEROmR) OBKEE DT piXER B ER 2 Fa Bk
Xe) ifE ORI
HEBKAHR gjg g jg rr
Rl Gl KB E KWK FH QK EH
Bidirectional self aligning 544 5 44 a E Bz x| 8|8 & %
housing washer type thrust ANPGRS s e
ball bearing 2] 5| B & 5 |2 5 5|5
= S KK S B L 88 R
DR R 292 2 92 = = 2 o
Thrust spherical roller 293 2 93 ot
bearing 294 2 94 17
o N R 2H1E EEKS
FNRERININSHEMERTINSHER,

Indicates the width series code which omitted in bearing series code

B ERF 4

Cylindrical Roller Bearing

BRNUZLSN , EENJ. NUP. N, NF, NH&E,

Besides type NU, cylindrical roller bearing also includes type NJ, NUP, N, NH.
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WKB bearing code

F1 carbon steel

F3 nodular cast iron

1 ferroaluminium
anganese bronze

M brass

Tn industrial plastics

J pressed steel plate cage

T Glass fibre polyamide cage adhesive fabric cage

0 double row angular
contact ball bearing

1 self-aligning ball bearing

2 spherical roller and
thrust spherical roller
bearing

3 tapered roller bearing

4 double row deep groove
ball bearing

5 thrust ball bearing

6 deep groove bearing

7 angular contact ball bearing

8 thrust cylindrical roller bearing

N cylindrical roller bearing

QJ four point contact ball bearing

L separable inner rinq and |
outer ring of separable bearing

-Z one side with shield

-27 both side with shield

-RS one side with backbone type rubber|
seal (contact)

rubber seal (contact)

-2RS both side with backbone type

-RZ one side with backbone type rubber|
seal (non-contact)

-2RZ both side with backbone style|
rubber seal (non-contact)

-2ZN both side with shield, outer ring
with locking groove

-ZN one side with shield, outer ring
with locking groove

A Without filling slot double row
angular contact ball bearing

AC angular contact ball bearing a=25°

r—1 B angular contact ball bearing a=40°

C angular contact ball bearing a=15°

D Angular contact ball bearing a=45°

R bearing without separable
inner ring and outer ring

K roIIeBbearing,roIIer and cage
assembly

WS thrust cylindrical roller
bearing shaft washer

F radial ball bearing of flange
outer ring

E cylindrical roller bearing, reinforced type

CA spherical roller bearing,symmetric
roller

K tapered bore bearing , taper 1:12

K30 tapered bore bearing , taper 1:30

HARIREE

Bearing precision

HA vacuum melting bearing steel

HC carbon penetration bearing steel

HE electroslag remelting bearing steel

HG other bearing steel

HV stainless steel

HN heat resisting steel

PO Tolerance complied

P6 Tolerance complied

R6X Tolerance complied

P5 Tolerance complied

P4 Tolerance complied

P2 Tolerance complied

SP Dimensional precision corresponded
with P5 Running precision corresponded
with P4

C1 clearance complied with prescription

C2 clearance complied with prescription

CN-clearance complied with prescription

C3 clearance complied with prescription

C4 clearance complied with prescription

C5 clearance complied with prescription

C9 bearing clearance other from active
standar

DB pairing back-to-back mounting angular

contact ball bearing

DF pairing face-to-face mounting angular

contact ball bearing

DT pairing tandem mounting angular
contact ball bearing

2g|< |2 |3 3|82 8|F|8| 222
5| S S| =% || 8|2 S| & =
T o S % > o o 7 ) Q 1) [) o
T O ° 3|3 | = S |5 2la| @
cCo| n > >S5 3 | T © 5 m o | © 7
Sawl O © Q| o =3 ] I | @ =) 5| =
ol al®| 5|, |58 ¢S a alo
o |2 3]148|35 %9 c o oS
g dlalcla|z|5|2]%
@ P B = N I = =
=B o e Q| o aQ
=3 = |c |3 S| 3|8
35 Qa3 | 3l o
«Q ™ o Y o
o = 3| g
3=
= T2
2 =
> QO
2 )
profile basic code suffix code

HWERRBESSR

Bearing precision and grade

ReERABED (ER)RITEESIEERE.
BESFROINENL , D790, 6XK. PR, PSR, PAR. P2RIIEFR.

BEMNFEMORIES | T —RRARIRERER EBEMATRS. IR
HER |, FESRHESIREE.

L ERIEEEREARINSONENEEREN , BRI ESERETE
AL

Accuracy of roller bearing is described (mainly) by dimensional accuracy
and rotating accuracy .

Accuracy grade has been standardized, described by grade O, grade
6X, grade P6, grade P5, grade P4 and grade P2 totally 6 grades.
Accuracy increases progressively from grade 0, Grade 0 is enough
for general use, but in case of condition and situation listed in sheet
3.1, it needs grade 5 or higher grade accuracy.

Although accuracy grade above are specified based on ISO standard,
its designation may be varied in different country's standard.
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#3257 SRS nE BRI E SR,
RIBEE(EHMRIINTEZEERITE)

AR, MR BEMEREENIHRE
RTARERBERMINERERNIHRE
BRRINAIFFRIRE

BEAITRHNE
EEFLAIRIHREM BT RNE

TEREAEE (SHEse Bk E XIRE) |
HEBRINBR AR BBk RIS |
MBI ER B |
HSMEEIRRIERSSIT R |
EIHERREEENTFEE |
BHMANR T RBESHEERBEN
*4-1~4-19F7% ,

BRI RRENZFRAS-20 ~ 4-21F7R.

Sheet 3.2 lists the precision grade applied to different
bearing types

Dimensional precision (relevant to shaft and case shell
mounting)

Permissible variation of inner diameter, outer diameter,
width and assembly width

Permissible variation of roller set diameter under rollers
and roller set diameter over rollers

Permissible limit value of chamfer dimension

Permissible variant of width

Permissible variation and permissible variant of tapered
bore

Rotating precision (article relevant to rotary body runout)
Permissible radial runout and axial runout of inner ring
and outer ring

Permissible horizontal runout of inner ring

Permissible variant of outer diameter surface gradient
Permissible thickness variant of thrust bearing raceway
Dimensional precision and running precision of different
forms of bearing described from sheet 4-1 to sheet 4-19.
Limit value of chamfer dimension is described from sheet
4-20 to sheet 4-21.
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HARIREE

Bearing precision

Z=3. 15 A R

Sheet 3.1 Sample of precision bearing

PEREEEK

ERRESR

Performance requirement
EKIEEAEESHEE

High requirement of rotary

B, EHREMEREN , RS
BIA | IIER e

Precision grade applied

o HLPRES
body runout precision iy . o
FRSERIN P4
SRELINAL SR P5,P4,P2,ABEC9
Sounding, Chief axis of video machine P5,P4,P2,ABECI
(Video recorder, Sound recorder) P5
Radar, Shaft of parabolic antenna P4
Main spindle of machine tool
Electronic computer, Chief axis of disc
Aluminum foil roll neck
Multilevel steel rolling block bearing
1R
ISR |, F
BLOEN
ﬂﬁ;ﬁ?ﬁ?ﬂ—ﬁ% 4
=5 RS FRER , (R P5,P4
gﬁﬁﬁiﬁ , HUBRE P5,P4
High-rotating gzt P5,P4
Enhancer P5
Chief axis of jet engine, Assisting locomotive P5,P4
Centrifugal separator P5,P4,P2,ABEC9
LNG pump P5,P4
Chief axis of turbo molecular pump,
Safeguard bearing
Main spindle of machine tool
Tension pulley
ElEE
(ALEA. FAIRDE | FEiRAMEZR)
ERERR R EEA /N THEGER
o AR
Les.s.frlcthn. and I.ess P4 ABMA 7P
variation of friction required PS5

Controlling machine

(Synchronous motor, Serve motor,
Whirligig gimbal mount)

Metering device

Main spindle of machine tool

P5,P4,P2,ABEC9
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23 2HRKL STEIEESR
Sheet 3.2 Bearing types and precision grade applied to each other

HREL, R ERRESR -k
Bearing type Applied standard Applied precision grade S?]eeerfnce
AR 0%
Deep groove bearing 0% 6% S| AR 2%
FRERRERIA 0% , , , ,
Angular contact ball bearing ISO (013 6%k H | AR 2R
OB 0% .
Spherical ball bearing 0% ‘
BERTHA 0%
Cylindrical roller bearing 0% 6% | SH& | 4Rk | 2%
o | ARIFRF(ERS)
B 3 | metric series(single 0% |6XHR| 6% | S& | 4% *34
3 | row)
e 1SO
+ O | AFEIFRFINFY. Pu5l)
%ﬂgg metric series(double SB/T53413-94 | g
g row four row) SB/CO/T10-89
@ | BHIRF
British series Class4 Class2 | Class3| Class0| Class00
EOIRF IR
Spherical roller bearing 0%% %33
HEDBRHR 1SO
Thrust ball bearing O 6% | S& | AR #3.5
HEIVRI R TR
0% =36

Thrust spherical roller
bearing
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HARIREE

Bearing precision

NE

Tolerance

NE

Tolerance

ISOME T AR I AENEEAE., ISOIRMENE T X TFRIFLEEN.
HENEFRPN(EBERAZE) R HET I HEEIZ AREEK,
PRI EEFRENTIEEE. HRIFREERENEK , XIHREIEA
P6. P6X. (EAREIERX, THFXRA)

PR IREFIENINESRAVEZ I , WKBIEEFTNERIRBRIPAS, SP(EE
BE)FUPHFESHERE) A EFRATHA.

ISO specifies the dimension tolerance and rotation tolerance. ISO standard
specifies the definition of dimension and tolerance.

Bearing complied with grade PN tolerance (normal tolerance) can meet the
quality requirement of typical machine operating.

Devices such as machine tool, measuring instrument, requires high operating
precision , rotation rate and stability, so as to choose P6, P6X. (Needn’ t
choose if not required)

Besides the bearings at tolerance grades stipulated in the standards, WKB also
manufactures those at P4S, SP (super high precision) and UP (ultra super high
precision) tolerance grades not stipulated in the standards.
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RNEFS
Tolerance symbol

N[

Inner diameter

d HERLQTRAE (AL AR/NERER)
dS #EBR—FHLEUENREZ (B—RE)
dmp HEFFIYER B—IR 0T () R AR L&A
RAIEARFYE
ERAVNREIC I ER SENSE A RN ERNEARFIE

dimp A KRR FHER TR/ NERNERFHIE
s dmp=dmp-d

B—ANRERRE
s ds=ds-d

B—ANRERRE
s dlmp=dimp-d1

BRI KR FERESAERZE
Vdp MIEEMNEREFARE—ZEFE (BERE) LSRR SR
INERZE
Vdmp=dmpmax-dmpmin

SRR ENEMEARERASR/NYIERZE

d Bearing nominal inner diameter(tapered hole will be minimum theoretical
diameter)

dS Inner diameter(single inner diameter)measured in single plane

1.Mean diameter of bearing hole:arithmetical average value of the maximum
and minimum value of cylindrical bearing bore hole in single radial plane(cross-
section)

2.Theoretical mean diameter of tapered bore hole tip end :Arithmetical average
value of the maximum and minimum measured value of diameter

d1mp Theoretical average diameter of tapered bore hole big end:Arithmetical
average value of the maximum and minimum measured value of diameter

s dmp=dmp-d

Diameter deviation of single inner diameter

s ds=ds-d

Diameter deviation of single inner diameter

s dlmp=dlmp-dl

Difference between mean diameter and nominal diameter of tapered bore
big end

Vdp variant of inner diameter: Difference between the maximum diameter
and minimum diameter of cylindrical bore hole in single radial plane (cross-
section) Vdmp=dmpmax-dmpmin

Variant of mean inner diameter: Difference between the maximum mean
diameter and minimum mean diameter of bearing inner diameter.

HERIREE

Bearing precision

oMz

Outer diameter

D RFRIMZ
DS B—{UENSHIIMZ
dmp FHIME E—ZAFE ERARIIMENEARFE
4 Dmp=Dmp-D
B—FEMIIMRRE
s Ds=Ds-D
BAIMRERIMZZE
VDp YMEEME B—ZAFH LIMERKSRIMEZE
VDmp=Dmpmax-Dmpnin
FIMEENE R SRINHIIMEZE

D Nominal outer diameter
DS Outer diameter measured on single position
Dmp Mean outer diameter: arithmetical average value of the maximum
and minimum diameter of outer diameter on single radial plane
4 Dmp=Dmp-D

Deviation of average outer diameter on single plane
s Ds=Ds-D

Difference between single outer diameter and nominal outer diameter
VDp variant of outer diameter: difference between the maximum value
and minimum value of outer diameter on single radial plane
VDmp=Dmpmax-Dmpmin
Variant of mean outer diameter: difference between the maximum mean

diameter and minimum mean diameter of outer diameter.
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BENSE

Width and height

Bs. Cs EBR—5E ( REFIMNE )

4 Bs=Bs-B,4 Cs=Cs-C

B—EERE (WEBFNE ) ERR—RBES A ATEEZE
VBS=Bsmax-Bsmin,VCS=Csmax-Csmin
HNEf/INERETNE ; RASR/NEBRR—REZE

Tls BERFHRBRE—RERE

T18 HMEEHINNEE R FIRRE— R RE

T2s WEEHLNEMER FilRR—REE

a ts=Ts-T,2 tls-Tls-Tl,2 T2s=T2

B R FHARE—LEERE | B—a ) IWETENHANSSERTER. 8%
ESO\FREREZ%a) Hs , His, H2s, H3s, H4s

Bs, Cs Ring single width (inner ring and outer ring)

A\Bs=Bs-B, ACs=Cs-C

Single width deviation (inner ring and outer ring): Difference between single width
and nominal width of ring

VBS=Bsmax-Bsmin,VCS=Csmax-Csmin

T1s Single overall width of tapered roller bearing

T18 Single overall width of tapered roller bearing which has outer ring with rib
T2 Single overall width of tapered roller bearing which has inner ring with rib
Ats=Ts-T, At1s=T1s-T1, AT2s=T2

Single overall width deviation of tapered roller bearing: Total height of thrust bearing
in standard is indicated by T, a difference between overall and nominal width
single-a) )Hs,H1s, H2s, H3s, H4s

HREEE

Bearing precision

EOWERR—ESE
Single total height of

thrust bearing

WKB’ | 046

a ) &4 Hs=Hs-H,2 HIs=HIs-H1,2 H2s=H2s-Hs,... ...
DR R—EBENRE | P—EESESAMEEZE
EAEE

Kia R EHANBIERBKEN

Kea RREIFEIMNERVZRAIBkEN

Sd REEERE ( BH ) XJARFLAIBEEN

SD SMERREELZNEERE (5H ) ARREZHE (wEHE )
Sia FNEMENBIRE (S5H ) XRERBE (R )
Sea FYEMFA/NEIRE (BH ) XRENBE) (B )
Si HBEIREXYKEAEENZME (#EOMANmRBE )
Se EEERENKHEEENZHNE (HEDMARTHEBE) )

o ) &4 Hs=Hs-H,2 HIs=HIs-H1,2 H2s=H2s-Hs.... ...

Variant of single total height of thrust bearing

Running Accuracy

Kia Radial runout of whole set bearing inner ring

Kea Radial runout of whole set bearing outer ring

Sd Runout between datum end face (back) inner ring and hole

SD Lean variant between outer diameter surface generatrix and datum
end face (back) (end face runout)

Sia Runout between inner ring end face (back) and raceway of whole
set bearing (radial runout)

Sea Runout between outer ring end face (back) and raceway of whole
set bearing (axial runout)

Si Variant of shaft washer raceway to subface thickness (axial runout
of thrust bearing)

Se Variant of housing washer raceway to subface thickness (axial runout
of thrust bearing)
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Kia BEiHFENERIEABEED

Kea REMFIMNERVEEBEN

Sd  WEEERE (BHE ) XIHRFAABED

SD 4 %%Elfﬁm‘%/emﬁ( S ) BRRIEEE
SD1 IMEFEBENMSEEENRETE

Sia AEMFERNEGE (SH ) XRENEN

Sea AYEMFEIIMNEIRE (HH ) MRENBE

Seal FEMEMSEEXRERNBEN

Si HHERENEEEELNE ( BTHEDME)

Se EERENEEEEZIE (ATHEDWE)

T EERFHEAATREE

o TS EfER R ERE

Tl E#fERTFHRNESSIREINEERHFRNATREE
s Tls T1R9CRRRZE

T2 [EERFIRINE STREREERHFRI ATREEE T 209SChRNZE
a T2 T2LMifmE

Kia Radial runout of whole set bearing inner ring

Kea Radial runout of whole set bearing outer ring

Sd Runout between datum end face (back) inner ring and hole

SD Lean variant between outer diameter surface generatrix and datum end face (back)
SD1 Lean variant between outer diameter surface generatrix and flange back face

Sia Runout between inner ring end face (back) and raceway of whole set bearing

Sea Runout between outer ring end face (back) and raceway of whole set bearing

Seal Runout between flange back face and raceway of whole set bearing

Si Variant of shaft washer raceway to subface thickness (of thrust bearing)

Se Variant of housing washer raceway to subface thickness (of thrust bearing)

T Tapered roller bearing nominal width

» TS Tapered roller bearing actual width deviation

T1 Tapered roller bearing interior assembly and standard outer ring constitute nominal
width of bearing

& T1S Actual deviation of T1

T2 Tapered roller bearing outer ring and standard interior assembly constitute deviation
of bearing nominal width T2

& T2 T2 Actual measurement deviation
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Bearing data

4 28 ZBRNER

4.2 Bearing Tolerance Table

PORAVOHAR A Z (BEISER FHRBRID

Tolerance of class-PO radial bearing (excluding tapered roller bearing)

*F4-1

Table 4-1 B Inner Ring BARZ Unit: : pm
Vdsp Vdmp A Bs VBS Kia

B2 Z7%I Diameter Series
I&IE Modification

89 0,1 234

#g = £ 1= BX &K BK
Over To |Upper Lower| Max. Max. Max. Max Upper Lower Upper Lower

80 120 0 -20 25 25 15 0 -200 0 -380 25 25
120 180 0 -25 31 31 19 19 0 -250 0 -500 30 30
180 250 0 -30 38 38 23 23 0 -300 0 -500 30 40
250 315 0 -35 44 44 26 26 0 -350 0 -500 35 50
315 400 0 -40 50 50 30 30 0 -400 0 -630 40 60
400 500 0 -45 56 56 34 34 0 -450 50 65
500 630 0 -50 63 63 38 38 0 -500 60 70
630 800 0 -75 0 -750 70 80
800 1000 0 -100 0 -1000 80 90
1000 1250 0 -125 0 -1250 100 100
1250 1600 0 -160 0 -1600 120 120
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PORMILAHANZE ([EIHERTFIHAFRI ) PORMILAHEANZE ([EIHERT ARSI )

Tolerance of class-PO radial bearing (excluding tapered roller bearing) Tolerance of class-P6 radial bearing (excluding tapered roller bearing)

*&4-2 *4-3

Table 4-2 4N Outer Ring BAf7 Unit: : um Table 4-3 MR Inner Ring BAN Unit: : pm

VDsp
FEUAR AR

Open Bearing  Capped Bearing

BHZFS

Diameter Series

89 01 234

BERE#S
Diameter Series
89 01 234 1IEH Normal |{EIE Modification

ous 5l £ ® Bx Bx Bx Bx 2 i/li;c( i/li;(( UJ:er LoEer UJ:er LO—VEGI’ El\ji ::/Ii;c(
Over To Upper Lower Max. Max. Max. Max. Max. : : PP PP : :

80 120 0o -15 19 19 11 11 35
80 120 0 -15 19 19 11 11 0 -200 0 -380 | 25 13

120 150 o -18 23 23 14 14 40
120 180 0 -18 23 23 14 14 0 -250 0 -500 | 30 18
120 180 o B 31 3 19 19 45 180 250 0 -2 28 28 17 17 0 -300 0 -500 | 30 20
180 230 o 30 38 38 23 23 | S WRPSE: Bs. 2 B | 50 250 315 0 -25 31 31 19 19 0 -350 0 -500 | 35 25

250 315 0o  -35 44 44 26 26 | VBSHUSUEMHER 60
315 400 0 -30 38 38 23 23 0 -400 0 -630 | 40 30

315 400 0 -40 50 50 30 30 | Same as the values of 2 Bs,| 7
N - 400 500 0 -35 4 44 26 | 26 0 -450 45 35

400 500 0 -45 56 56 34 34 | ° Blsand VBs for the inner| o,
ring of the same bearing 500 630 0 -40 50 50 30 30 0 -500 50 40

500 630 0  -50 Ge 63 38 38 100
630 800 0 -50 0 -750 55 45

630 800 0o  -75 94 94 55 55 120
800 1000 | 0O  -60 0 -1000 60 50

800 1000 0 -100 | 125 125 75 75 140
1000 1250 | 0  -75 0 -1250 70 70

1000 1250 0  -125 160
1250 1600 | O  -90 0 -1600 70 80

1250 1600 0  -160 190
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PORMILAHANZE ([EIHERTFIHARI )

Tolerance of class-P6 radial bearing (excluding tapered roller bearing)

£4-4
Table 4-4 4N Ou er Ring BARZ Unit: : ym
VDsSp Kea
FrEYH FAEEk VS
Open Bearing Capped Bearing | VDmp
BHIRES
Diameter Series
8,9 01
FiZh O | t ™ =K B =K B=®K =®K
Over To Upper Lower Max. Max. Max. Max. Max.
80 120 0 -13 16 16 10 10 18
120 150 0 -15 19 19 11 11 20
150 180 0 -18 23 23 14 14 | SE—HERBRI2 Bs, 23
180 250 0 20 25 25 15 15 | * Bls.VbsAUX{EAER] 25
250 315 0 -25 31 31 19 19 | Same as the values of » | 30
315 400 0 -28 35 35 21 21 | Bs, 4 Bls and VBs for the | 35
400 500 0 R 41 41 25 pp | ST W) ©F e genne
bearing
500 630 0 -38 48 48 29 29 50
630 800 0 -45 56 56 34 34 60
800 1000 0 -60 75 75 45 45 70
1000 1250 0 -75 80
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Bearing data

PSRMEILAHANZE ([EHERTIARI )

Tolerance of class-P5 radial bearing (excluding tapered roller bearing)

*=4-5
Table 4-5 A& Inner Ring BA{] Unit: : um
d A dmp Vdsp Vdmp 2 Bs VBs Kia | Sd
BHRERS
Diameter Series
mm 789 01,234
By = £ B BKX BK |BK| £ F £ T |&K | &KX | &K | &K
Over To |[Upper Lower| Max. Max. Max. |Upper Lower| Upper Lower | Max. | Max. | Max. | Max.
80 120 0 -10 10 8 5 0 -200 0 -380 | 7 6 9 9
120 180 0 -13 13 10 7 0 -250 0 -380| 8 8 10 10
180 250 0 -15 15 12 8 0 -300 0 -500 | 10 10 | 11 13
250 315 0 -18 18 14 9 0 -350 0 -500 | 13 13 13 15
315 400 0 -23 23 18 12 0 -400 0 -630 | 15 15 15 20
400 500 0 -28 0 -450 18 17 18 23
500 630 0 -35 0 -500 20 19 | 20 25
630 800 0 -45 0 -750 26 22 | 26 30
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PSR ELIEAAZE ( EIHER IR )
Tolerance of class-P6 radial bearing (excluding tapered roller bearing)

%4-6
Table 4-6 4ME Outer Ring

VDsp
BRZES
Diameter Series
789 01,234

B\ = £ F
Over To |UpperLower

80 120 0 -10 | 10 8 5
120 150 0 -11 | 11 8 6 5E—if 8
150 180 0o -13 | 13 10 7 ERERE 8
A Bs A Bls
180 250 0 -15 | 15 11 8 5 10
HEEE
250 315 0 -18 | 18 14 9 11
315 400 0 -20 | 20 15 10 Same asthe 13
values of 2 Bs
400 500 0 -23| 23 17 12 and» Bls for 15
500 630 0 -28 | 28 21 14 the inner ring 18
630 800 | 0 -35 | 35 26 | 18 | of the same | 5,
bearing
800 1000 | 0  -50 25

BA{] Unit: : ym

D NERTEAEH S SRR

2)IERRF R BTN A&

1)Not applicable to the capped bearing with seal or dust cap

2)Only applicable to deep-groove bearing and angular contact bearing
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Bearing data

PORERERF IR NZE (L)
Tolerance of class-PO tapered roller bearing (metric system)

*4-7
Table 4-7 REBFIEEBMEE  Inner Ring and Bearing Assembly Width BAGT Unit: : pm

-

i) O £ T |BX |&K| £ T | &K £ i £ = £ F

Over To |UpperLower| Max. | Max. |Upper Lower| Max. | Upper Lower | Upper Lower|Upper Lower
0 | 20 30

80 120 0 -2 15 0 -200 +200 -200 +100 -100 | +100 -100
120 180 0 -25 | 25 19 0 -250 35 +350 -250 +150 -150 | +200 -100
180 250 0 -30 |30 23 0 -300 50 +350 -250 +150 -150 | +200 -100
250 315 0 -35 | 35 26 0 -350 60 +350 -250 +150 -150 | +200 -100
315 400 0 -40 |40 30 0 -400 70 +400 -400 +200 -200 | +200 -200
400 500 0 -45 |45 34 0 -450 80 +450 -450
500 630 0 -60 |60 40 0 -500 90 +500 -500
630 800 0 -75 |75 45 0 -750 100 +600 -600
800 1000 0 -100 | 100 55 0 -1000| 115 +750 -750
1000 1250 0 -125 0 -1250| 130 +900 -900
1250 1600 0 -160 0 -1600| 150 +1050 -1050
1600 2000 0 -200 0 -2000| 170 +1200 -1200
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Bearing data

POZRFSERFHIA A ZE () PSREHERFHIFENE (2F)
Tolerance of class-P0O tapered roller bearing (metric system) Tolerance of class-P5 tapered roller bearing (metric system)
*4-8 %=4-9
Table 4-8 4MEB Outer Ring BAT Unit: : pm Table 4-9 WEBFNHABHEEE Inner Ring and Bearing Assembly Width BARZ Unit: : ym
A - VDmp Kea A dmp Vdsp Vdmp
B 2 r I ad ®2 r 0F BX E T BX BX E T
Over To Upper Lower Over To Upper Lower Upper Lower
80 120 0 -15 11 8 0 -400 8 9 +200 -200
80 120 0 -18 18 14 35 120 180 0 -18 14 9 0 -500 11 10 +350 -250
120 150 0 -20 20 15 40 180 250 0 -22 17 11 0 -600 13 11 +350 -250
150 180 0 -25 25 19 45 250 315 0 -25 19 13 0 -700 13 13 +350 -250
180 250 0 -30 30 23 _ 50 315 400 0 -30 23 15 0 -800 15 15 +400 -400
S b 400 500 0 35 28 17 0 900 17 450 450
250 315 0 -35 35 26 H R 60 = 20 +45 =
315 400 0 -40 40 30 70 500 630 0 -40 35 20 0 -1100 25 20 +500 -500
Same as the value
400 500 0 -45 45 34 of = Bs for the inner 80 630 800 0 -50 45 25 0 -1600 30 25 +600 -600
500 630 0 -50 60 38 ring of the same 100 800 1000( O -60 60 30 0  -2000 37 30 +750  -750
630 800 o 75 80 55 bearing 120
800 1000 0 -100 100 140
1000 1250 0 -125 130 160
1250 1600 0 -160 170 180
1600 2000 0 -200 200
2000 2500 0 -250 220
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PSREERFIANE (2H )

Tolerance of class-P5 tapered roller bearing (metric system)

%4-10
Table 4-10 4M& Outer Ring BA{S] Unit: :

Dm Ds Dm
4 Dmp Vbsp Vomp

K” =7 =7 =7
Over Upper Lower Max. Max. Upper Lower Max. Max

80 120 0 -13 9

120 150 0 -15 11 8 11 10
150 180 0 -18 14 9 13 10
180 250 0 -20 15 10 15 11
250 315 0 -25 19 13 SE—it&RE- Bs 18 13
315 400 0 -28 22 14 REEER 20 13
400 500 | 0  -33 26 17 Same s e 24 15

value of » Bs for
500 630 0 -38 30 20 the inner ring of 30 18
630 800 0 -45 38 25 the same bearing 36 25
800 1000 0 -60 50 30 43 30
1000 1250 0 -80 65 38 52 38
1250 1600 0 -100 90 50 62 50
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Bearing data

HHEHERFIMENEAGR,. 2. 3% ; OKFI00RAE)

Tolerance of tapered roller bearing in British System (Tolerances for class-4, class-2, class-3, class-0 and class-00)
*=4-11

Table 4-11 AW E Inner Ring BT Unit: : pm

1 PR LTVECON AT ES BE—RZRRE Deviation of Single Inner Diameter

e Bearing

Applicabl| —d mm Class 4 Class Class 3 c|ass o c|ass oo
B z

T
s Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
76.2 +13 0 +13 0 +13 0 +13 0 +8 0
76.2 266.7 +25 0 +25 0 +13 0 +13 0 +8 0
B | 2667 3048 | +25 0 | +25 0 413 0 | 413 0 8 0
All types
304.8 609.6 +51 0 +51 0 +25 0
609.6 9144 +76 0 +38 0
914.4 1219.2 +102 0 +51 0
1219.2 +127 0 +76 0
+=4-12
Table 4-12 4h B Outer Ring BT Unit: © pm
12 PR HRATRIMZ B—SMIfmE Deviation of Single Outer Diameter A Ds
I ; ; ;
:n:it Nominal Bearing Outer Diameter 42& 22& 32& Og& 002&
Applicabl Class-4 Class-2 Class-3 Class-0 Class-00
e Bearing X
. Bt r | £ F| £ FT| t FT| £ TF
Upper Lower| Upper Lower | Upper Lower | Upper Lower| Upper Lower
266.7 +25 0 +25 0 +13 0 +13 0 +8 0
266.7 304.8 +25 0 +25 0 +13 0 +13 0 +8 0
ESSE 304.8 609.6 451 0 | 451 O 25 0
All t
YPES 1 6096 9144 | +76 0 | +76 0 +38 0
9144 1219.2 +102 O +51 0
1219.2 +127 O +76 0
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%4-13
Table 4-13 2mBkEh Radial Runout B Unit: - um

SR R RSN A R SMNERYR kSN Kia Kea

Eﬁﬂiﬂﬂg@ﬂ Nominal Bearing Inner or Outer Diameter Radial Runout of Inner and Outer Rings

itp plicable 4P e 4% 2% 3% 0% 004%
e g T Class-4 Class-2 Class-3 Class-0 Class-00
I =N =UN -=FN =UN

266.7 51 38 8 4 2
266.7 304.8 51 38 8 4 2
sz 304.8 609.6 51 38 18
All types 609.6 914.4 76 51 51
914.4 1219.2 76 76
1219.2 76 76
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Bearing data

*=4-14
Table 4-14 WA SN EHASRE
Actual Bearing Width or Deviation from Standard Inner Assembly Width

AR EEES SVERBMHESEENRE

E R 5%70?;%?{"]1\@? iﬁﬂﬁ%ﬁﬁ Actual Bearing Width or Deviation from Standard Inner Assembly Width

> Diameter of Bearing | Diameter of Bearing A% 27% 3% 0%
t Tl £ F| £ T = T

Bearing t i
Type Upper Lower |Upper Lower| Upper Lower| Upper Lower Upper Lower
101.6 +203 0 +203 0 +203  -203 +203  -203
101.6 266.7 +356 -254 | +203 0 +203  -203 +203  -203
a5 266.7 304.8 +356 -254 | +203 0 +203  -203 +203  -203
Single-row
304.8 609.6 508.0 +381 -381| +203 -203
304.8 609.6 | 508.0 +381 -381| +381 -381
609.6 +381 -381 +381  -381
101.6 +406 0 +406 0 +406  -406 +406  -406
101.6 266.7 +711 -508 | +406 -203 | +406 -406 +406  -406
267.7 304.8 +711 -508 | +406 -203 | +406 -406 +406  -406
el
Double-row
304.8 609.6 508.0 +762 -762 | +406  -406
304.8 609.6 | 508.0 +762 -762 | +762  -762
609.6 +762 -762 +762  -762
5 127.0 +254 0 +254 0
Double-row | 127.0 +762 0 +762 0
Mzl | ERYEE +1524 -1524| +1524 -1524| +1524 -1524 | +1524 -1524
Four-row| Full-size scope
BT ORI

Applicable to bearing of Class-0.

{_5 B : .

»':-‘-‘ = = | |

| & =l
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WA NE PBLLV N
Tolerance of Thrust Bearing Tolerance of Thrust Bearing
x4-15 +x4-16
Table 4-15 ih B Shaft Washer BART Unit: : ym Table 4-16 EE B Housing Washer BAf7 Unit: : ym
= sl Vdp Si Si Si “ Dmp Vop
NEZFR Class of Tolerance NEZFELR Class of Tolerance
PO,P6, P5 PO,P6,P5 PO P6 P> PO,P6,P5 PO,P6,P5
Upper Lower Max. Max. Max. Max. Upper Lower
-20 15 15 8 4
80 120 0 80 120 0 -22 17
-25 19 15 9 5
120 180 0 120 180 0 -25 19
-30 23 20 10 5
180 250 0 180 250 0 -30 23
250 315 0 -35 26 25 13 7 SE—ihEihE Si
215 400 . 20 2 0 o , 250 315 0 -35 26 S
315 400 0 -40 30 Same as the value of
400 500 0 -45 34 30 18 9 Si for the shaft washer
500 630 0 50 38 35 51 1 400 500 0 a . of the same bearing
500 630 0 -50 38
-75 40 25 13
630 800 0 630 800 0 -75 55
-100 45 30 15
800 1000 0 800 1000 0 -100 75
-125 50 35 18
1000 1250 0 1000 1250 0 -125
HENESHKIA TR, XN AHEAKRBRTIEEE. 1250 1600 0 -160

Values are not applicable to spherical roller bearing. Single-row data are adopted for bi-directional bearing.
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Bearing data

HERFLAZE | #EL : 30

Tolerance of Taper Bore, in taper of 1:30

HERFAE | #EL: 12 *4-18
Tolerance of Taper Bore, in taper of 1:12 Table 4-18 BA7 Unit: : pm

& dmp 4 dlmp—>2 dm
= NEZ Class of Tol Vep? -
Table 4-17 (7 Unit: : ym NEFR asPsOo olerance

A dimp—2 dmp A dlmp—2 dmp

1
INEEZE Class of Tolerance| Vdp )

£ B =P =] {[i¥
Upper Lower Max. High Low

P5
A 80 120 +20 0 22 +35 0
i T B = K £ T | &K i 135
Upper Lower High Low |UpperLower| Max. Upper Lower 120 120 2 v < i 0
80 120 435 0 25 | +35 0 |+22 0 | 22 422 0 180 250 +30 0 46 +46 v
2 2 0
120 180 | +40 0 31 | 440 0 |+25 0 | 25 425 0 230 S e 0 > *3
315 400 +40 0 57 +57 0
180 250 +46 0 38 +46 0 +29 0 29 +29 0
400 500 +45 0 63 +63 0
250 315 +52 0 44 +52 0 +32 0 32 +32 0
500 630 +50 0 70 +70 0
0 50 0 0 0
315 400 +57 +57 +36 36 +36 630 800 +75 0 +100 0
400 500 | +63 v % | e 0w O +40 0 800 1000 +100 0 +100 0
500 630 +70 0 +70 0 | +44 O +44 0 1000 1250 +125 0 +115 0
630 800 +80 0 +80 O +50 O +50 0 1250 1600 +160 0 +125 0
800 1000 +90 0 +90 O +56 0 +56 0 1600 2000 +200 0 +150 O
1000 1250 +105 0 +105 O +66 O +66 0 ERFRAZASE—FATHE

Applicable to any single radialplane of bore
ERTRAZERR—REYFHE

Applicable to any single radialplane of bore

d"’Admp

d1 d d1+Ad1mp

B —»
A dtmp - dmp. E

2

T

E4.1
Fig. 4.1
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EIfEFL AFRsEE Tapered bore
o =2*23'9,4"({EE1:12) Nominal semi-taper
o =0*57'17,4"(5EE1:30) o =2%*23" 9, 4" (in taper of 1:12)
BRI EAERdL: o =0*57' 17, 4" (in taper of 1:30)

dlzd%B(i&Fﬁlle) Theoretical basic diameter d1 at big end of tapered bore:
d1=d+L B(#E1:30) d1=d+35 B(in taper of 1:12)
_J4.1 pp .
dl=d +5 B(in taper of 1:30) N T AR =420
Chamfer of Tapered Roller Table 4-20
B +&4-19 Bearing in Metric System = y
Chamfer of Radial Bearing Table 4-19 Nominal TIRLFRPYE Bearing Réd@ e
, . d mm adial Axial
Sully Nominal%rgin%:%\i\ﬁeptgei%f Bearin {éﬁjﬂ EEEFEJ iz Z| max
= q m 9 | Radial Axial Over To Fimax
Mmin iz 0 Zl I'max
Over To Flmax 1.5 120 2.3 3
0.3 40 08 1 120 250 2.8 3.5
0.6 40 1 2 250 3.5 4
40 13 2 2 120 28 4
1 50 15 3 120 250 35 45
50 19 3 250 4
11 120 2 35 25 120 35
L 120 ;; j 120 250 4 5.5
15 ’ 250 45 6
120 > ° 120 4 5.5
2 80 3 45 3 :
80 220 35 5 120 250 4.5 6.5
220 38 6 250 400 5 7
2.1 280 4 65 400 55 75
280 45 7 4 120 5 7
2.5 100 38 6 120 250 55 75
100 280 45 6 250 400 6 8
280 5 7 400 65 85
3 280 8 5 180 6.5
280 55 8 180 75
. a9 2 6 180 75 10
2 180 1(3) 180 9 11
° 7.5 125 17
7.5 125 17 15 19
9.5 15 19 =
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Internal Clearance and pre-loading of Roller Bearing

BRI
BEHER T IREIR CEHRY) Internal Clearance
Chamfer of Tapered Roller Bearing (in British System)

%4-21 Table 4-21

R RIRFPRRIE X ARG RISMRERBRZEINE. B, RN ERERE. B

HEBATRTLEZ HNEIATRIMZ Definition of original BREESINE—BERE , BR—AEERS A hEFR RS , Ehm
Neiie) Dl ol e B NOOTg\zLEr'aRmetef bearing internal B ERFEENEFRhEiE.
g clearance The original bearing internal clearance refers to the clearance among

Fsmin g z max max B z max max Fhe innser ring,’ the outér ring.and rolling elem.ent§ of bearing before

installation.If either the inner ring or the outer ring is fixed, the amount
Over To Over To . L S
of radial movement of the other ring is called radial internal clearance

mm mm mm mm mm mm and that of axial movement of it is callled axial internal clearance.

8 50.8 rsmin+0.4 rsmin+0.9 101.6 rsmin+0.6  rsmin+1.1 R . ‘

= c08 _ . _ . TIEOEE  BTRRCRENNBRSEREAR , MRNRARESERD | RS

giﬂi : 101.6 rsmin+0.5 rsmin+1.3 | 101.6 168.3 rsmin+0.6  rsmin+1.2 Selection of clearance BTSRRI ERIE Y AR AIRENN | M ihFROE TR A AR |,

SR 1016 254 rsmin+0.6 rsmin+18| 1683 2667 | rsmin+0.8 rsmin+1.4 EHM. SNBRAKARR | SRAOPEBEISHERR D, FLL , R TR

8 &

«Q ey > s .

g 266.7 355.6 rsmin+1.7  rsmin+1.7 mrS -

o At the installation of bearing, after the inner ring has undergone the
1.0 254 1.9 3 355.6 1.9 3 interference fit, the original bearing internal clearance will decrease
15 254 35 4 3556 35 4 correspondingly; after the bearing has carried the load, the internal

254 clearance of bearing will increase correspondingly; and when there is a

2.5 4.5 6 355.6 4.5 6 temperature rise occurred in the bearing interior at running and the
3.0 254 5.5 7.5 355.6 5.5 7.5 difference in expansion of bearing inner and outer rings, the internal
33 254 63 9 3556 63 9 clearance of bearing will decrease correspondingly. Therefore, the working

254 internal clearance of bearing shall be calculated according to the following
3.5 6.5 9 355.6 6.5 9 formulas:
6.4 254 12.5 17 3556 12.5 17
U=Uo-( t+& )+&w  (11) U=Uo-( f+& )+bw  (11)
3.5 254 15 19 355.6 15 19 e U-ShRay TE Where:U-Working internal clearance of bearing
9.7 254 15 19 355.6 15 19 Uo - PSR léof—:()srlfgolfgafli internal clearance of bearing
19 254 25 38 355.6 25 38 8 =8 o+ fi & fo-Inernal clearance decrease of fit between bearing outer
& fo-HRSNE SN TEC SRR B2 g ;”d bea“”? Slhe” g . ot and
= BT O A AT [V fi-Internal clearance decrease of fit between shaft an
6 -4 Simf%ﬁmaljzﬁ%%”‘if bearing inner ring
6 . SrERETTEATHHN & & tInternal clearance decrease due to temperature difference
& w- ARSI PR A NS between inner and outer rings
& w-Increase of internal clearance caused by bearing load
carrying

AR LIERE  Ee ERARKMET , KS5EMRIK , (BLfR ERIHXFHEE
WERRERERT,

Theoretically,when the working internal clearance of bearing is negative
slightly, the fatigue life is maximum; while, actually, it is very difficult to
maintain such and ideal state.
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Internal Clearance and pre-loading of Roller Bearing

WKB

—RRSKIR | IR TR A TIF L | XA LR
SRR AR ST IE R,

EXFT—LBASARRIEE | NIRRT 8 NF ORI
ERERRIEK.

EFERF AR

Radial Internal Clearance of Cylindrical Roller Bearing

Z&5-2
Table 5-2

Generally speaking, the working internal clearance of
bearing selected is better to be more than zero, so that
the comparatively ideal fatigue life and running effects

BA{7 Unit: : ym
NFRIR 248 048 348 448 5¢H

would be achieved. However, in some particular occasion, Nominal Diameter Glasse? e Class-3 Class-4 el
it is required to select the internal clearance more than d\ mm BN BX BN BX BN BX BN BX BN BX
or less than Group-0 to meet the requirements of =10 £l Min Max | Min  Max Min  Max Min  Max Min  Max
application. Over To
80 100 15 50 50 85 75 110 105 140 155 190
100 120 15 55! 50 90 85 125 125 165 180 220
120 140 15 60 60 105 100 145 145 190 200 245
e — ) 140 160 20 70 70 120 115 165 165 215 225 275
IFPRISTFIN
160 180 25 75 75 125 120 170 170 220 250 300
Example of Internal Clearance Selection 180 200 35 9 9 145 140 195 195 250 275 330
200 225 45 105 105 165 160 220 220 280 305 365
#*®5-1 225 250 45 110 110 175 170 235 235 300 330 395
Table 5-1 250 280 55 125 | 125 195 190 260 260 330 370 440
280 315 55 130 130 205 200 275 275 350 410 485
= i iti & ]
(alfg i SRV CEe FRig Purpose 7 Example 315 355 65 145 | 145 225 | 225 305 305 385 455 535
BEHR S A EERATEA S SRAEAT ( ERESR ) SKERZERE, Zeth 355 400 ) 100 190 1} 130 280 | 280 370 | 370 460 >10 600
Heavy load or impact load, and Roll neck of mill (cylindrical bearing), Cc3 400 450 110 210 210 310 310 410 410 510 565 665
large bearing race interference fit railway vehicle and axle shaft 450 500 110 220 220 330 330 440 440 550 625 735
500 560 120 240 240 360 360 480 480 600
Reia T ERINE AT RES IRENTH/ RS ZE T FEAL HERIN R R RS B €3 Ca/ca 560 630 140 260 | 260 380 380 500 500 620
Shocking or impact load, with interference Vibrating screen/ master motor of railway ca 630 710 145 285 285 425 425 565 565 705
flt at both inner and outer rings vehicle End-class reduction gear Of tractor 710 800 150 310 310 470 470 630 630 790
HSPIBIEEINA ISR/ AUBRIERT e O I = (2 R U
Both the shaft and the inner ring are heated| Paper-making drier/ rolling mill table rolls | €3 €4/C3 900 1000 | 200 390 | 390 580 580 770 770 960
I SLRAVESR 1000 1120 220 430 430 640 640 850 850 1060
=11 /Y R = LI
Both inner and outer rings are clearance fit | Roll neck of mill c2 1120 1250 230 470 | 470 710 710 950 950 1150
1250 1400 270 530 530 790 790 1050 1050 1310
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Internal Clearance and pre-loading of Roller Bearing

WKB

PO i Bk ) 7R IR AEKE MR AR
Radial Internal Clearance of Four-point Contact Ball Bearing Radial Internal Clearance of Deep-groove Ball Bearing
ﬁiﬁ 5-3 575
BARZ Unit: : pm Table 5-5 BARZ Unit: : pm
YN A{NTES 4 g 4 g PFRAE
Nominal Diameter CIZ—HZ CIO—HO CI3—H3 CI4—E4 Norlf\)ﬁgl\]fnner 278 028 578
d mm ass” ass” ass” ass” d D|amet<reY2m Class-2 Class-0 Class-5
[Eh0y F =N BK =7\ VN =N 'RmK =N '’K - -
Over To Min  Max Min  Max Min  Max Min  Max 0] B} 8N BK| BN BX =7\ S -—-IN ==\ =7/ =N EK
Over To Min Max Min Max Min Max Min Max Min Max
80 100 56 116 96 156 136 196 176 236
100 140 66 136 116 176 156 216 196 256 80 100 | 1 18 12 36 30 58 53 84 75 120
140 180 76 156 136 196 176 236 216 276 100 120 2 20 15 41 36 66 61 97 90 140
180 220 96 176 156 216 196 256 236 296 120 140 2 23 18 48 41 81 71 114 105 160
220 260 115 195 175 235 215 295 275 335 140 160 2 23 18 53 46 91 81 130 120 180
260 300 135 215 195 275 255 335 295 355 160 180 2 25 20 61 ) 102 91 147 135 200
) . 180 200 2 30 25 71 63 117 107 163 150 230
yﬂﬂ%;ﬁﬁﬂfﬁiﬂiﬁiﬂiﬁl,ﬁ?ﬁ . 200 225 2 35 25 85 75 140 125 195 175 265
Axial Internal Clearance of Double-row Angular Contact Ball Bearing
%54 225 250 2 40 30 95 85 160 145 225 205 300
Table 5-4 487 Unit: : pm 250 280 2 45 35 105 90 170 55 245 225 340
NIRAR 248 04 280 315 2 55 40 115 100 190 175 270 245 370
Nominal Inner Diameter - . 315 355 3 60 45 125 110 210 195 300 275 410
d mm Class-2 Class-0
355 400 3 70 55 145 130 240 225 340 315 460
7EALe . I=| =1 =] =
100 140 70 140 120 180 450 500 | 3 9 | 70 190 170 300 280 420 390 570
140 180 80 160 140 200 500 560 10 100 80 210 190 330 310 470 440 630
180 220 100 180 160 220 560 630 10 110 90 230 210 360 340 520 490 690
220 260 120 200 180 240 630 710 | 20 130 | 110 260 240 400 380 570 540 760
260 300 140 220 5(2)8 ;gg 710 800 | 20 140 | 120 290 | 270 450 430 630 600 840
S0 Bi3l2 . 0 800 900 20 160 140 320 300 500 480 700 670 940
335 400 180 270 220 o 900 1000 20 170 150 350 330 550 530 770 740
400 450 200 290 270 360 1040
500 560 240 330 310 420 1120 1250 | 20 190 | 170 410 390 650 630 920 890 1260
560 630 260 360 340 450
630 710 280 390 370 490
710 800 300 420 400 540
800 900 330 450 440 590
900 1000 360 500 480 630
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Internal Clearance and pre-loading of Roller Bearing

EHEFLIE IR F RIS R EISEFLIE R RIS [P
Internal Clearance of Cylindrical-bore Spherical Roller Bearing Radial Internal Clearance of Tapered-bore Spherical Roller Bearing
*5-6 *5-7
Table 5-6 BA7 Unit: : pm Table 5-7 BA{] Unit: : pm
No/n:ﬁ\ﬂ\:!\jl\]fnner - - - No:n\lfr?al nner 348 - >4
Dlamet%m Class 2 CIass 0 = = = |ameter Class 2 Class 0] Class-3 - Class-5
=0\ =2\ BN BK =N BK BN BK =7 =4 =57 53 =57 B
Min Max Min Max Min Max Min Max Min Max
35 60 60 100 100 135 135 180 180 225 80 100 55 80 80 110 110 140 140 180 180 230
100 120 40 75 75 120 120 160 160 210 210 260 100 120 65 100 100 135 135 170 170 220 220 280
120 140 50 95 95 145 145 190 190 240 240 300 120 140 80 120 120 160 160 200 200 260 260 330
140 160 60 110 110 170 170 220 220 280 280 350 140 160 90 130 130 180 180 230 230 300 300 380
160 180 65 120 120 180 180 240 240 310 310 390 160 180 100 140 140 200 200 260 260 340 340 430
180 200 70 130 130 200 200 260 260 340 340 430 180 200 110 160 160 220 220 290 290 370 370 470
200 225 80 140 140 220 220 290 290 380 380 470 200 225 120 180 180 250 250 320 320 410 410 520
225 250 90 150 150 240 240 320 320 420 420 520 225 250 140 200 200 270 270 350 350 450 450 570
250 280 100 170 170 260 260 350 350 460 460 570 250 280 150 220 220 300 300 390 390 490 490 620
280 315 110 190 190 280 280 370 370 500 500 630 280 315 170 240 240 330 330 430 430 540 540 680
315 355 120 200 200 310 310 410 410 550 550 690 315 355 190 270 270 360 360 470 470 590 590 740
355 400 130 220 220 340 340 450 450 600 600 750 355 400 210 300 300 400 400 520 520 650 650 820
400 450 140 240 240 370 370 500 500 660 660 820 400 450 230 330 330 440 440 570 570 720 720 910
450 503 140 260 260 410 410 550 550 720 720 900 450 500 260 370 370 490 490 630 630 790 790 1000
500 560 150 280 280 440 440 600 600 780 780 1000 500 560 290 410 410 540 540 680 680 870 870 1100
560 630 170 310 310 480 480 650 650 850 850 1100 560 630 320 460 460 600 600 760 760 980 980 1230
630 710 190 350 350 530 530 700 700 920 920 1190 630 710 350 510 510 670 670 850 850 1090 1090 1360
710 800 210 390 390 580 580 770 770 1010 1010 1300 710 800 390 570 570 750 750 960 960 1220 1220 1500
800 900 230 430 430 650 650 860 860 1120 1120 1440 800 900 440 640 640 840 840 1070 1070 1370 1370 1690
900 1000 260 480 480 710 710 930 930 1220 1220 1570 900 1000 490 710 710 930 930 1190 1190 1520 1520 1860
1000 1120 290 530 530 780 780 1020 1020 1330 1330 1720
1120 1250 320 580 580 860 860 1120 1120 1460 1460 1870
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Internal Clearance and pre-loading of Roller Bearing

PUGZIn Bl [ENlks: 3 S VRS s i

Radial Internal Clearance of Double-row and Four-row Tapered Roller Bearing EH}EG{J%&%?’E—F
%5-8 Pre-loading of bearing
Table 5-8

BA{S7 Unit: : pm

NFRR 148 248 548 TRIEHAGFRRAR | BITEXHAREINI—EAITET | FARERE Tt
Nominal Inner = = = PBEUIRT,  IXFPTTEFRTREA | £ AT AR B R B R F AR,
Diameter Class-1 Class-2 Class-5
d Certain pre-load may be applied on the bearing as required pursuit
B BK BN BX | BN BX | RN OBXK | &N OBX to the purpose of bearing sometimes, so as to enable the bearing
Min Max | Min Max | Min Max | Min Max | Min Max | Min Max interior to be in the state of negative internal clearance, whose
0 20 45 method is called as pre-loading, mostly applied to angular contact
100 120 | 0 25 |25 50 | 50 80 | 80 110 | 110 150 [ 150 200 ball bearing and tapered roller bearing.
120 140 0 30 | 30 60 60 90 | 90 120 | 120 170 | 170 230
140 160 0 30 | 30 65 65 100 | 100 140 | 140 190 | 190 260
160 180 0 35 135 70 | 70 110 | 110 150 | 150 210 | 210 280 AR B BTS2 IS | FERE SRR R SR —MTUES | 5
180 200 0 40 | 40 80 80 120 | 120 170 | 170 230 | 230 310 Obj ective of pre-I oadin g RS NAERR | REMTRRREUBRIRNIMG. EERESEE
200 225 O 40 40 90 90 140 140 190 190 260 260 340 JE\ ;m%uﬂﬁﬂ]&u}:ﬁm‘; ﬁﬁjﬁ%u%’?jﬁﬂ]%ag/&$§;%ﬂ]s E%g;%z‘;?__: ;F"E//I\@1,ﬁo
PRIECZAN , HEDDRIMR, VDR FIVARTHEAMAT |, SEERNARIFIER
225 20 1 0 50 150100} 100 1501150 210 ) 210 290 | 230 380 (18 , BRI, A TR R E R R EE,
250 280 0 50 | 50 110 | 110 170 | 170 230 | 230 320 | 320 420 STRFGEITFEE R —RRTSE | REENNRERR SIS |
280 315 0 60 | 60 120 | 120 180 | 180 250 | 250 350 | 350 460 ARSMNEFEEXIAVENAS. BRI D E TR E TR,
315 355 0 70 | 70 140 | 140 210 | 210 280 | 280 390 | 390 510
355 400 0 70 | 70 150 | 150 230 | 230 310 | 310 440 | 440 580 I . .
Upon the application of pre-load on the bearing, a pre-compression
400 450 0 80 | 80 170 | 170 260 | 260 350 | 350 490 | 490 650 will always maintained at the contact point between rolling element
450 500 0 90 | 90 190 | 190 290 | 290 390 | 390 540 | 540 720 and bearing race, so as to ensure no internal clearance of bearing
500 560 0 100 | 100 210 | 210 320 | 320 430 | 430 590 | 590 790 generated under load, improve the rigidity of radial and axial
560 630 0 110 | 110 230 | 230 350 | 350 480 | 480 660 | 660 880 rr?ove.ment, rota'tion prec‘ision and p.ositioning'pr.ecisic.m, supprfass
630 710 0 130 | 130 260 | 260 200 | 200 540 | 540 740 | 740 910 vibration and noise, restrain th(? revolving and spinning slide of rolling
element and reduce the abrasion.
710 800 0 140 | 140 290 290 450 | 450 610 | 610 830 | 830 1100 In addition, when the thrust ball bearing and the thrust roller one
800 900 0 160 | 160 330 | 330 500 | 500 670 | 670 920 | 920 1240 are used on axial shaft, it is required to adopt the pre-load to keep
900 1000 0 180 | 180 360 | 360 540 | 540 720 | 720 980 | 980 1300 the rolling element at the correct position, which is very important
1000 1120 0 200 | 200 400 400 600 | 600 820 for the Iocating bearir?g at the axial fixed end of roIImg mill roll.
1120 1250 0 220 | 220 450 | 450 670 | 670 900 Th-e method for applying th(? pre-load to the bez-:lrlng is, to apply the
axial load between the relative two sets of bearings so as to enable

bearing inner and outer rings to generate the relative axial
displacement. It includes locating pre-loading and constant-pressure
pre-loading.
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Internal Clearance and pre-loading of Roller Bearing

e R T N R S R A B R R AU R
o g - — UV Relationship between Axial Displacement of Tapered Bore and Variation of Internal Clearance
. . ITI 5 |=E 3=} 5 kY ft \7'\R N— ITI =] =
Axial pre-loading ~ EASTRERISHAIIIEERBIE PRI MRS | (.
DR, sTLUBEREREAZ BN ERNEELERE —ERITEAE.
Locating pre-loading &5-9
Locating pre-loading refers to the axial pre-loading mode that the axial position Table 5-9 B4 Unit: : pm
of bearing maintains. unchanged in jche seryice proc?ss, as int'jicated in Fig. (5.1), rie e S IR
with certain pre-tensing amount achieved via regulating the width of space sleeve ’ = | 1ZIiPRRS = Amount of Axial Press-in =/ \EE R
between two bearings Nominal Inner | Decrease in Radial : ]
’ Diameter  |{nternal Clearance NFLEIHE HFLEEE Min. Residual Internal Clearance
SEETRER d mm Bore Clorluzuty at| Bore Closncl)aty at
e T R R TR R P PR R 2 — R TR =t 0 ( S, o By e e R p—
= Vs ‘ﬁ% | E =N P = Mt S =)l Bx/J\ BX Bx/)\ ExX Bx/)\ BX
2) B, ATLABERERENE R E LA E —ENTIRE. Over | Balow | Min | Max Min Max Min  Max Co 3 C4
Constant-pressure pre-loading
Constant-pressure pre-loading refers to the axial pre-tension mode that the axial 30 40 0.020 | 0.025 035 040 0.015 0.025 0.040
pre-load of bearing maintains unchanged in the service process, as indicated in 40 50 0.025 | 0.030 040 045 0.020 0.030 0.050
Fig. (5.2), with certain pre-tensing amount achieved via regulating the amount 50 65 0.030 | 0.040 045  0.60 0.025 0.035 0.055
R of spring compression. 65 |80 |0.040 | 0.050 | 060 075 0.025 0.040 0.070
Radial pre-loading FEEMEREEATMEETN—FER  FRAREEEN B RESEMRRBIAK  HiR 80 | 100 |0.045|0.060 | 070 0.90 1.70 2.20 0.035 0.050 0.080
‘fr'ﬂ?ﬁ:[@ : ﬁimg‘gﬁﬁiﬁﬁﬂg_ﬂﬁiﬁﬁ . 100 | 120 [0.050 (0070 | 075 110 | 190 270 0.050 0.065 0.100
= Py oo T IS, TESmEER
m*,ﬁﬁm”a mfjﬁ Ejf%k”'zm’]’&?@@ ' ;f‘f{jig‘m? i”LE’&ﬁE 120 | 140 [0.065 | 0.090 | 1.10 140 270 350 0.055 0.080 0.110
A, REREATLIESMEROOERT | RaikSRETBINS. EERRFLAYH I e e . o@D AGT EEG Qe A
&, BUESRENBSEEENENUE , MOMERRREE | SSIRRATE. ' ’ ' ' ' ' ' ' ’
TR AR B S P e S T B KRB F2=5-9¢h, 160 | 180 |0.080 | 0.110 130 170 320 4.20 0.060 0.100 0.150
As a radial pre-tensing mode, radial pre-loading is a pre-tensing method of taking LU A Ry A0 LA 2000 SE By LAY Y
advantage of interference fit to make the bearing inner ring expand and eliminate 200 | 225 |0.100 | 0.140 160 220 4.00 550 0.080 0.120 0.180
the radial internal clearance. 225 | 250 [0.110 | 0.150 170 240 420 6.00 0.090 0.130 0.200
The objective of radial pre-loading is to increase the quantity of rolling elements 250 | 280 |0.120 | 0.170 190 270 470 6.70 0.100 0.140 0.220
in the load area and improve the rigidity of support. In the high-speed cylindrical 280 | 315 |0.130 | 0.190 200 3.00 500 7.50 0.110 0.150 0.240
roller bearing, the radial pre-tensing cah reduce the phenomenon of sI.iding 315 | 355 [0.150 | 0.210 240 330 6.00 820 0.120 0.170 0.260
between the rolling element and the F)earlng race’ under the e.ffecjc of cgntrlfugal 355 | 4200 |0.170 | 0230 260 360 650  9.00 0.130 0.190 0.290
force. As for the tapered-bore bearing, the radial pre-tensing is achieved by
. . o . . . . 400 | 450 |0.200 | 0.260 310 4.00 770 100 0.130 0.200 0.310
regulating the relative position of inner ring and adapter sleeve with locking for
the sake of reducing the radial internal clearance of bearing. The relationship 450 | 500 10.210 | 0.280 330 440 820 110 0.160 0.230 0.350
between the axial displacement of tapered bore and the variation of internal 500 | 560 |0.240 | 0.320 3.70  5.00 920 125 0.170 0.250 0.360
clearance is indicated in Table 5-9. 560 | 630 |0.260 | 0.350 4.00 540 100 135 0.200 0.290 0.410
630 | 710 |0.300 | 0.400 460 6.20 115 155 0.210 0.310 0.450
E rﬁ 710 | 800 [0.340 | 0.450 530 7.00 133 175 0.230 0.350 0.510
H 7 (0 800 | 900 [0.370 | 0.500 570 7.80 143 195 0.270 0.390 0.570
i - T 900 | 1000 |0.410 | 0.550 6.30 850 158 21.0 0.300 0.430 0.640
E5.1 EAFREE R E [E5.2 EEREEREE 1000 | 1120 |0.450 | 0.600 6.80 9.00 170 23.0 0.320 0480 0.700
Fig.5.1 Schematic Drawing of Locating Pre-loading Fig.5.2 Schematic Drawing of Constant-pressure Pre-loading
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Materials for bearing race and rolling element

RIEE R ERMAERER, BRIRTHRER RIS
SR, BERAAN. SRERN. FEINE | XEEHRS
BRI RMEAT LS.

RS-0 , NATHENGE  HERERK , 954
SFERI80%LA L,

Pursuit to national standards and bearing service requirements,
materials currently used for bearing race and rolling element
are high carbon chromium bearing steel, carburized bearing
steel, high-temperature bearing steel and stainless steel etc.,
which are applied to different occasions according to their
respective characteristics.

Table 5-6 is high carbon chromium bearing steel, applied to
general occasion, of which the consumption is the most,
approximately accounting for over 80% of the total material
consumption.

IR BERM R R ER

Bearing Materials and Requirements

*6-1
Table 6-1
MES R g BRI
Material designation Features and uses Technical features
GCr15 BFEBEns  AERX BHEEEELI8MmLLT
EEKEEEHRCS9 ~ 64
Used in ordinary occasions with Effective wall thickness below 18mm
the highest consumption Hardening and tempering hardness HRC59-
64
GCr18Mo WWECR. Mt EimaEEr BEEETEL8 ~ 30mmZ &)
FEEXEEEEHRCS8 ~ 62
Bainitic steel for use in impact Effective wall thickness between 18-30mm
resistant occasions Hardening and tempering hardness
HRC58-62
GCr15SiMn TEpEER. ATARE BEEEEI8mmELE
REIKIEEHRCS8 ~ 63
For large bearings in ordinary occasions Effective wall thickness over 18mm
Hardening and tempering hardness
HRC58-63
%<6-2
Table 6-2
MERS CETRYN A BRI
Material designation Features and uses Technical features
G20CrNi2MoA RFfpEns. PINRLESHK BREER< 2.5mm
FEEEIKAEREHRCS9 ~ 64
Used in impact resistant occasions, Effective carburizing depth <2.5mm
superficial carburizing for medium and Hardening and tempering hardness
small bearings HRC59-64
G20Cr2Ni4A BFfitpEns. PABEMEARESHK BREER>2.5mm

For use in impact resistant occasions, deep
carburizing for medium and large bearings

EEXEEREHRCS8 ~ 63

Effective carburizing depth >2.5mm
Hardening and tempering hardness HRC58-
63
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Materials for high temperature and stainless steel bearings are not shown here.
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Materials for cage in 6.2 are shown in Table 6-3.

%6-3
Table 6-3

MRS

Material designation

BRREE
Features and uses

RARSE

Technical features

HERIECS

Fit of Bearing

08ALE}10 MU ERYRIEE. AT R R ZTHERE. EEE
Cage from pressed steel used for medium Easy to form by pressing, light
and small tapered bearings weight

ZCuZn40Pb2 FAT AREBDEUAH AR HL b/ N B ZTHE. EREME. BEET
For most roller bearings and other medium Eas¥ for turning, with low frictional
and small bearings coefficient, moderate strength

ZCuA110Fe3Mn2 RTFEEHEA ZTH. BES. BT
For use with high temperature Easy for turning, high strength,
bearings good wearability

20 FRFasE,. ERELRT EES. TRIMAREF
For strong impact, heavy load High strength, low machinability
conditions
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ERMHENES
Fit of radial bearing

RSB SRS RSN ERATN |
THSHEEF LR ENREIEETTE.
Selection of proper fit will have a substantial influence

on bearing service reliability and life. Methods to select
fit in some occasions are recommended below.

HMSIMNRIRESEEGXRR

Dimensional tolerances and fit relation between
shaft and housing hole

Frl
Interference fit
s G7| H8 TRRS
H7] < »
H6 — :
< s6fis7 Y ADr
k6|k7
M6. — 4
L7 W AR
B — ) L p7 ritthE
PR ARES e gres — | Allowwable deviation
Clearance fit Transition fit L of bearing OD.
Clearance fit 06
— 6 R e A e
dRES né
- O A
Transition fit > 6 m5|™Mo ,
k5 H
— jaS ¥ 6. Y
. h5{h6| h7 Admp
95[ g6 A
. LORRA R
L T ERS :
e LY i
Interference fit Allowwable deviation
of bearing ID.

E7.1 AN RNR IR ESEEIIRR (ORQERVHEK )

Figure 7.1 Dimensional tolerances and fit relation between shaft
and housing hole (class 0 tolerance)
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NKB Fit ojf(Bearir::lg

F=7-2 [OHE (0, 64 ) SHRNEEFRS
Table 7-2 Recommended fit of radial bearing (Class 0 and 6) and shaft

BRI R SESRIX R

Relation between load features and fit % ERERFHIE (1= SHAOZ

= ing| Cylindrical roll _aligni .
%71 # | Ball bearing| indrcl oler St aligning) o g 5 fRes
Table 7-1 Conditions roller bearing tolerance Remark References

4R Shaft dia ( mm ) ZOIE
B& Fit B BA| BN BA | B EBA
Nt T EysIC] HITHER a i ) Min Max | Min Max

Rotation zoning Load direction Load feature WSt SNBSS Example B2Eaa — +
Inner ring and shaft |Outer ring and shaft ﬁz‘;}]ﬁkﬁ 18 h5 js6 %ﬁﬁ?@ﬁﬁ
i | 18 100 40 k6 m6 o
Pl AANEM B g | Lightor | 969200 | 40 140 mrachine ool b,
e dAte = PBEITEFEEL HEIER FISERAFGHYs | TBE. BA % | load 140 200 iblorete
[ ToMNEERLE &km.n.p.r Roll neck of steel a5 :
rotating, buter Fixed %7 o g machine: = X3 T 451 PR R 4
: J spur gear assembly, 3 AR E A o
ring at rest Rotating load Interference Clearance n?oto?f y A+ 18 40 js5 SR é$§§—%)ﬁ@ﬂﬁ§l FEALIAEEHTLAIRAT
for inner ring, fit necessary fit F.G.H js E | —RREE | 18 100 40 40 SR s s THURS
= B — i k5 EERIAERREPRAYER MY , ELtE]
HWEBEELLE , 4 hEtt ( SHME—iE static load for k.m.n.p.r ) M g Mot t
Bhest ekt ) outer ring PR #; 100140 | 40 100 | 40 65 m5 | FAmGf&kKS, m5 DUCELG
iervingat | Rotating (with Wheel with B | Normgy | 140200 | 100 140 | 65 100 | g | For the single row angular | furbine combustion
rre"s]frorlljr'zgraring QuatlmewL balance difference o w orma 200 280 140 200 100 140 n6 contact ball bearing and the| €ngine an
1 ¢ outer ring) S8 oad taper roller bearing, you may| woodworking
rotating §§ 280 400 140 250 p6 substitute mé6 for k5, m5| machinery etc.
_ - 280 500 i@ because it is not necessary to
WEBEELE |, 4b & EEMWAIT = = consider the internal clearance
Blieke B E ERTBE 3 3
B > iG] B R 2 == T o o B
Inner ring at Fixed P\]JJ:%C IET'IPE%EB':'f' KZ%EEEED K| Travel wheel and 2 EE‘},{E}E}Z 90l S0 e e HEEAIEFEATIR RIS TR
rest, outer ring gﬁtﬁﬁ? g:hjs N. pulley with fixed S| ek 140 200 | 100 140 | p6 | MEjsERGEE B b |
rotating & bl 2| Heavy 200 140 200 | k6| axle <haft and
- - Static load for Clearance Interference fit g Eeure tnE  [PERIiing M@ Sieint &
ﬁ’;ﬁ’é 7 hekE ( 5SRE—E inner ring, fit f.g.hjs necessary K.M. 2 load = I whose internal clearance main motor of
BlEaLE Iig#% ) ;otatlng load N.P RN 5| o shock is bigger than the railway vehicles
Inner ring Rotating (with orouterring Vibrating screen o | load standard one B
rotating, outer | jnner ring)
ring at rest rEfRtEESRERT |, RA9S5 | HEEHNERS
_ _ L A . w| HBSRS T NFREHE, HETH
i e AR NEEA NEEA - AN | e
Not certain Rotating or fixed (Iaci)raeccltiir(ljrl]mcertain Interference fit Interference fit Crank shaft % Must be easy for For high precision, choose Wheel with fixed
#8 | the inner ring to g5; for large bearings, f6 is | shaft etc.
%9‘ move on the shaft also applicable.
=3
(Cig=1 B AEEE . S
ol L | PR Kt BicE
5 Unnecessary for the inner ring 6 For high precision, Tensioner and
@ | to move on the shaft easily choose h5 pulley etc.
AR R js6
Only central axial load

w ek 26 Tapered-bore bearing (precision 0)
BEFLIER (ORIBE) (FRENEUREE ) (with the fastener or withdrawal sleeve)

EREE ERIHIT Ho/Ts2)  |feENSAIRA10/T17%

Any load All shaft neck / Drive shaft may adopt 10/IT172
1—f) Eéﬁg’]ﬁ;\z —REETAR B REAXNENET (Pr) D3 RAHRIEREASENER ( Cr) BAEIE6% , Bi36%%12%LIKRE
13 12%H9% 18

2) ITSRITI7RFANER A AE. BREEAESHURAESH M NELRSBIEITSRITIIAEEER. [TSRITTANREAEZEEESIIMR
1) Light load, normal load and heavy load respectively refer to the loads whose radial equivalent dynamic loads (Pr) are no more
than 6%, more than 6%-12% and over 12% of the radial basic rated dynamic loads (Cr) of the corresponding bearings.

2) IT5 and IT17 mean that the geometric tolerance such as the circular and cylindricity tolerances must be within the tolerance
scope of IT5 and IT7. For the standard tolerance values of IT5 and IT7, refer to the annex.
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Fit of Bearing

FR7-3 AIDHE (0, 64 ) SIMTHIEZFES
Table 7-3 Recommended fit of radial bearing (Class 0 and 6) and casing

7. 25 HERER TR S (HANAESR | 4R 29)
7.2 Fit of British system tapered roller bearing (tolerance grade: Grade 4 and 2)

= fes HhsTFLAY xR7-4
= Conditions s & & RFS% Table 7-4 , o
HhE %‘Zfiﬁﬁ &\tig‘z:'iimﬁtzﬂ ToIeranc?c Remark References SHIEIEE A Z(E3 Tolerance table for fit of shaft S Unit: : pm
=2, ether the outer
73 oad type ring can move axially é:s?ng hoole S TRAFRAE $E7¥K$_W?§{ﬁ§ . HRNRE
ST ARUGFEINBSHNS —IRIFCEE , KIS - : inal inner| DEViation of bearing | peyiation of shaft ;
= s EHRREARY , {IPISRAGT RS, (CEES R Bearing nminalinner| single inner diameter| g2 & =
a Art‘;itrary load H7 tI;c.)frfthe Iargg t;earing t%r whetn temp. ﬁommon fk>eqlring deﬁicle, Loading conditions & Remark
Ifrerence between e outer rin .
o g— and casing is big, G7 may be adoptec?. bg:?;:gs?dl;-?\l,iv,:gydveevilcce‘_e 50 ES] £ = t T
{IAE:% — - Over Up to Upper Lower Upper Lower
%l o BEfaa—RRETT ST H8
T v | Light or
%g 2 ngrmal load SR
F{ 52 76.2 +13 0 +38 +25
R N : i EER Y NE SRR - :
=0 S | momERE e s E—— —ARE 762 | 3048 | +25 0 +64 | +38
& £o fiﬂagfg?ﬂ?gw”er G8 For the large bearing orwhen temp. |~ 7 Normal load 3048 | 609.6 +51 0 +127 | +76
B| & 2 [temp. s e e oy | RO ' § 609.6 | 914.4 +76 0 +190 | +114
B — o
S | = S N . N R 2
=2 g*&%ﬁﬁ:ﬁ fg | RN EAEEREEN G TEEET AR >
o | & rsEEErEE | Can not move Mainl licable to th ller beari iz e
Require the rotation | in principle EIMIEY ElRNEE8l(E U WS [ReIllE LI #® o
with high precision [Zgzo= S N H =
under light or RESal Js6 FRIERT IR , s — AR fEFITERIED
common load Can move Mainly applicable to the ball bearings ‘?'2 SRR R 76.2 +13 0 (EFIRA0.005Xd | EBEA TF AR AR
BRSNS | 3| . R U S e 0 | (mm)iREE BRI
u| |Sewe B & %] ey masnoc | 23 | 98| v |0 | The deviation | Bearings with e
low nloiséNl asy to move I 609.6 9144 +76 0 making the average | clearance bigger than
I ' interference 0.005Xd stan%arci Zlearance
BEAE—RET | oaue- (mm) are adopte
A bt or ARREREE] Js7 EHMEEREE , i, E. i
= 9 Usually can move 3
S | normal load Js6, K6f{&Js7. K7 B tREE
=N
=l I o . S . .
3 | B 5 | —temmaiEsn | s When high precision is Main bearing of
s B8 8 LR . K7 required, replace Js7 K7 | the motor, pump — R T ) 76.2 +13 0 +13 0
&G ﬁg;“m%gc?r Cﬁgcrinoltemove in with Js6 K6. and crank shaft etc. 76.2 304.8 +25 0 +25 0
w | g | heawy princip Normal load 3048 | 609.6 +51 0 +51 0
3| §|mruewmE | oo SR (it eieds) 609.6 | 9144 | +76 0 +76 0
Severe shock Can not move M7 Main motor etc of
load railway vehicles &
o | BRI R (Gl RE B K AR S 3 —fjnpre N
© | Light or M7 Driving pulley, cableway E— I___Eﬂ;iﬁﬁ (T 76.2 +13 0 0 -13 SR EE 4|
o1 3 variant load pulley and tensioner etc. S 76.2 304.8 +25 0 0 25 .
o | —MRETER FEER TR SRR %o | Normalload 3048 | 6096 +51 0 0 51 | Inner ring can
% o | Normal or N7 Mainly applicable to " ] 2 g (without shock) move axially
Eg o heavy load Z;ﬁg*gﬂ] the ball bearings Hub with ball bearlng Tﬁj.'_ % 609.6 9144 +76 0 0 -76
H o |BEINSEAEER BRI RET K =
# 2 |mmnemnm | OtV TEERT AT R sy )
% K\Q;C;Tg;(\j/vglrl and P7 Mainly applicable to Hub with roller bearifpg and @ " i EFEYILE PO, —REBENED
3’| severe shock load the roller bearings e BHT R EH 76.2 +13 0 | 000SXd(mm)BIRESE | WbaA TR
Np— . e 76.2 304.8 +25 0 S BRI
1) BRI SSERRS7H9EL ) ; i ith i
1L AaEmT SIS Heavy and shock | 5048 | P06 | +50 0 | making the average | Bearings nEh hner
2. EAVES R OEEART | MR NE S 52 F R A S Joed (Mgl relzior ' ' : werference 000Xd | Gtandard clearance
mm
1) For the load classification, refer to Note 1) of Table 57 are adopted

[Note] 1. This table is applicable to the cast iron or steel casing
2. When the bearing only bears the central axial load, choose the tolerance zone where the outer ring and
the casing have the radial clearance.
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Fit of Bearing

- = S[iEEVAS =143ZS +
R7-5 SHFEAMEREAEER LA PRSI B R F i RAOIE AL S
Table 7-5 Tolerance table for fit with the casing hole Recommended fit for four-row cylindrical roller bearing for the rolling mill application
&4 Unit %7-6 Table 7-6 (WBAERES) (nner ring is interference fit) Efi Unit: : pm
7 Unit: : pm
y SR Inner ring and roll neck (shaft) BlSiE 7 ) Outer ring and housing (casin
P —— Py N AB SR () g SMNEISFER (555 ) g g ( g)
SR Bearing nominal outer |Deviation of bearing 5 e o - B—SEY B—EFR
- diameter D(m single outer diametera ps| Deviation of casing hole , =it
Loading conditions FIGHED P 2 : Remark HARATRRE WENRE | mmemnms HARLNTRIME = AP R
B | Qverage |r(mer Deviation of Nominal bearing | Average inner = E=RLL
Over Up to Upper Lower Upper Lower Bea””o? nominal deIV&: aT,gn e”: roll neck diameter outer diameter diameter deviation Inner diameter
inner diameter | -7 & 2 in single plane deviation of housing
d(mm) e
A dmp A dmp
>z =
AFEmisa 76.2 +25 0 +76 +51 o Bl 5 F B | 3 t T £ T iU £l £ T i T
AE0G a5 56 = o o - ) Over | Up to | Upper| Lower | Upper | Lower | Over Upto | Upper| Lower Upper Lower
127.0 304.8 +25 0 +76 +51 The OUt?r 80 120 0 -20 +59 +37 120 150 0 -18 +40 0
;igghgr%ee 2l 304.8 609.6 +51 0 +152 +102 ;Ians?/ to 120 |180 | o0 |-25 | +68 | +43 | 150 180 0 25 +40 0(H7)
609.6 914.4 +76 0 +229 +152 I move 180 | 250 0 [-30 | +79 | +50 | 180 250 0 -30 +45 0
axially
250 315 0 -35 +88 +56 250 315 0 -35 +52 0
315 400 0 -40 +98 +62 315 400 0 -40 +57 0(H7)
pel
) 400 500 0 -45 +108 +68 400 500 0 -45 +63 0
5 3 g gﬁfﬁm 76.2 +25 0 +25 0 SMEREAHI
5 REVERS 76.2 127.0 +25 0 +25 0 wal +146 +76(H7)
2% o | The axial 127.0 304.8 +25 0 +51 0 The outer 500 | 560 0 [-50 | +194 | +150
% = pOS|t|pn Of 304.8 609.6 +51 0 +76 +25 rrng can 550 630 0 -50 +199 +155 500 630 0 -50
W 5 | outer ring can 609.6 914.4 +76 0 +127 +51 move
= be adjusted axially 630 710 0 -75 +225 +175 +92 +22(G7)
.
Qo
+160 +80(F7)
a5 - - =
Ak . £ - -
B BEEEE 76.2 127.0 +25 0 25 51 800 900 0 100 +266 +210 630 800 0 75
5 " P o - . The outer 900 | 1000 | 0 |-100 | +276 | +220 +104 +24(G7)
The axial ) ) ring is fixed
position of 304.8 609.6 +51 0 25 76 axally
Buier  ring 609.6 914.4 +76 0 -25 -102
cannot be 1000 | 1120 0 |-125 | +315 | +250 +176 +86(F7)
el 1120 | 1250 | 0 |-125 | +326 | +260 | 800 1000 | 0 -100
e
) 0 +116 +26(G7)
) - N
g =2 Nk v 76.2 +25 0 13 38 HNEHE
B o BN BeEEE : ElE +203 +98(F7)
g Q The axial 127.0 304.8 +25 0 -25 -51 The Guiar +133 +28(G7)
b2 g position of 304.8 609.6 +51 0 -25 -76 ring is fixed
8 | outer ring 609.6 914.4 +76 0 -25 -102 axially +235 +110(F7)
=2 cannot be 1250 1600 0 -160
Q adjusted +155 +30(G7)

[E] ERPEFEFE G ARAIEIHE AP LERBERAE, WKB HRIE R AT AR R ERFMHIE T FEEFER S, ERLERES WKBEXE.

[Note] The recommended fits in the above table are the normally estimated values. In order to prevent the inner ring creeping, WKB
made different recommendation in accordance with the bearing materials and application conditions. Please contact us if you need
this table.
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Recommended fit of metric system four-row tapered roller bearing for the roll neck use

+&7-7 Table7-7 BAf7 Unit: : ym

RB SR () Inner ring and roll neck (shaft)

HMBISFER (455 )  Outer ring and housing (casing)

HWEARAR  |RFEEY | BRERNREE | WRARIME | B—FETEY TERRRAYRE

Bearing nomina

4 4
| AEAYRE Deviation of roll | Bearing nominal MR Inner diameter

inner diameter |Averageinner | neck diameter | outerdiameter | Average outer deviation of housing
d (mm) diameter deviation D(mm) diameter deviation in
in single plane single plane
» dmp 4 Dmp
IO ] £ T £ T FEEI0) ] £ T £ T
Over | Upto |Upper| Lower | Upper | Lower| Over | Up to Upper Lower Upper Lower
80 120 0 -20 -120 -150 | 120 150 0 -18 +57 +25)
120 180 0 -25 -150 -175 | 150 180 0 -25 +100 +50
180 250 0 -30 -175 -200 | 180 250 0 -30 +120 +50
250 315 0 -35 -210 -250 | 250 315 0 -35 +115 +50
315 400 0 -40 -240 -300 | 315 400 0 -40 +110 +50
400 500 0 -45 -245 -300 | 400 500 0 -45 +105 +50
500 630 0 -50 -250 -300 | 500 630 0 -50 +100 +50
630 800 0 -75 -325 -400 | 630 800 0 -75 +150 +75
800 1000 0 -100 -350 -425 | 800 1000 0 -100 +150 +75
1000 | 1250 0 -125 -425 -500 | 1000 | 1250 0 -125 +175 +100
1250 | 1600 0 -160 -510 -600 | 1250 | 1600 0 -160 +215 25
0 1600 | 2000 0 -200 +250 +150
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Fit of Bearing

EUH RS SEHI 0S R R AR R F RS

Recommended fit of British system four-row tapered roller bearing for the roll neck use

%&7-8 Table7-8 BB Unit: : um

HEBS1Eam(H) SNESTER (Fh5%)
Inner ring and roll neck (shaft)

Outer ring and housing (casing)
WEARIRE | B pEwy EERRIRE RATRIME o PETS HEEAPIERRE
RERRE ZrmE

Inner diameter

Bearing nominal Deviation of roll Bearing nominal

inner diameter Average inngr . neck diameter outer diameter Average outer deviation of housing
d(mm) diameter deviation D(mm) diameter deviation in
in single plane single plane
a dmp s Dmp
@ | 3 I T 1= T @ | = It ® t ®
Over | Upto | Upper | Lower Upper Lower Over Up to Upper Lower Upper Lower
76.2 101.6 +25 0 -75 -100 304.8 +25 0 +75 +50
101.2 | 127 +25 0 -100 -125 304.8 609.6 +51 0 +150 +100
127 1524 +25 0 -125 -150 609.6 914.4 +76 0 +225 +150
1524 | 2034 +25 0 -150 -175 914.4 1219.2 +102 0 +300 +200
203.4 | 304.8 +25 0 -175 -200 1219.2 | 1524.0 +127 0 +375 +250
304.8 | 609.6 +51 0 -200 -250 1524.0 +127 0 +450 +300
609.6 | 914.4 +75 0 -250 -325
9144 | 1219.2 | +102 0 -300 -400
1219.2 +127 0 -375 -475
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WKB

HEDEARIEC S

Fit of thrust bearing

HEDHAREER SRR S

Recommended fit of housing washer and casing of thrust bearing

HEDMRE SRR S
Fit of shaft washer and shaft of thrust bearing

=7-9 %=7-10
Table 7-9 Table 7-10
12 i e S S
£ S TG e s £ AR &
i Tolerance Remark " Tolerance zone Remark
Cousiibps zone of shaft Conditions of casing hole
R I T (R B AOHE S D47 ) SEMER <6 HERA h6 . e HEEEREE S 2 AR AR SIEAET .
Earie el Ises (e i i Germina All shaft diameters Js B el epgalielle FRC R TR (Y IB AHE D) Choose the proper tolerance zone where the housing
thrust bearing) Central axial load (for common washer and the casing have radial clearance.
thrust bearin =
ustbearing) s R R EE R
The thrust ball bearing requires high precision
Ll =7 SRR <6
= >
BRI IRA Static load of All shaft diameters 2 BB
i) shaft washer BREAE R Static load of H7
I%5) housing washer
Resultant load Resultant load
(for technical (technical
engineering) R e R T RIS RIRjs6. k6. m6ftE engineering ) . —MR(EFRRM
REEEAT 200 k66 k6. m6. né %Eﬁg%ﬁﬁ Normal use conditions
m . ]
SRy e js6, k6 and m6 are also AEIRIRA
non-directional | 400 n6 applicable, as substituting of Rotary or non-
oad of shaft washer ] g directional load
k6, m6 and n6 respectively of housing M7 REEAERA
washer Big radial load
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Lubrication of rolling mill bearing

— — /=
M5 NRFLEIF N AN E RIE00 B R R P DB R IR L el AR R B R R e
Geometric tolerance of shaft and casing hole B, B, ARASER IR SR : \
FERATOR/ RIS, BRSNS | MR ER,

AT EE R EE AR RS | SRS,
RIS TR , SRR B A R AR |
] e er ey

Q RN S A b BT O | RS DRI LU R R

T ____i . i .

6 BEEAE

The bearing lubrication aims to reduce the internal friction and abrasion, prevent
the burning and offer oil film between the rolling and sliding surfaces, thus the
following effects can be realized:

WS AN E | |
JUu AN . Reduce the metal contact among the rolling body, the ring and the cage and
Tolerance of shaft and casing hole reduce the bearing friction and abrasion.

Offer proper oil film between the rolling and sliding surfaces to prolong the

SNSRI N E fatigue life of the bearing.

Geometric tolerance of shaft and casing hole Especially if the lubricant is proper and clean enough, the elastic fluid lubricant

*7-11 film is generated between the metal surfaces, which can greatly prolong the
Table 7-11 service life of the bearing.

AR EHEE  Cylindricity  t SHEEBER) surface runout tl The cycled lubrication with thin oil can effectively get rid of the rubbed particles.

Nominal dim The grease lubrication also has the function of dustproof and sealing.
mm
| Po[ P [ ps | Po[ P6 [ PS5 | PO | P6 [ P5s [ PO | P6 | P5 |
= X
Maximum
30 50 4 2.5 15 7 4 2.5 12 8 5 20 12 5
50 80 5 3 2 8 5 3 15 10 6 25 15 6
80 120 6 4 25 10 6 4 15 10 6 25 15 6
120 180 8 5 3.5 12 8 5 20 12 8 30 20 8
180 250 10 7 45 14 10 7 20 12 8 30 20 8
250 315 12 8 6 16 12 8 25 15 10 40 25 10
315 400 13 9 7 18 13 9 25 15 10 40 25 10
400 500 15 10 8 20 15 10 25 15 10 40 25 10
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Keys for choosing lubricant

i BPERIEERE R

Keys for choosing lubricating grease

TEiBFI—ARD B EEFNEE AR | B FAEERL A - PR
BEke  ERENTRREREE | PR, PREENDTAERH
SHEENDRENERRSIEE. YTEURMARSEREEEEE R
SEESRAHEE | 55 SREES RARSIER.
ERSHHNARE | 2N HFRABIE B LERSRIERRNSITHER |
SHEBEIEREEE R ZRE HRETHMANEET  FI2NR
REEHWMLERMR , iERET AR EINREY. KEKSBIA
% FAEESEBRENBDBHMREHRNMNR , BILEihEEE
RIHAIE RN E BRI EE.

The lubricant mainly includes the lubricating grease and oil. The
choice generally shall follow these principles: choose the grease
for the medium and low rotation and heavy load; choose the oil
for the medium and high rotation and medium and light load and
sometime choose the oil mist for the high rotation; usually choose
the grease for the roll bearing, oil only at high rotation and oil mist
at the extra-high rotation. In most cases, the rolling mill bearing
can run normally with the grease lubrication. Compared to the oll,
the grease lubrication is more likely to remain the grease in the
bearing fittings, especially for the bearings with slanted and vertical
shafts. The grease lubrication can effectively prevent the foreign
matters, water or vapor from entering. Furthermore, its lubrication
system and auxiliary devices are easier. Therefore, the grease
lubrication shall be first considered in the design of bearing
lubrication.

S N ANEARIE

NSRRI NABFNEARIBE

INGEES NAERREE

ERRRAYTIKEED

JERGERE. BOEtE. S7KE. DimENNEEHIERA

High rotation: choose the grease with high penetration

Low ambient temperature: choose the grease with high penetration
High ambient temperature: choose the grease with high drop point
Require strong water resistance.

The cleanness, anti-corrosion, moisture and oil separation capacity
shall be controlled within the specified indexes.
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Lubrication of rolling mill bearing

EiBPERYIEE EERRAAVSHRBEM TERM MU TERE. AN EESH
(dmnfg) &, E8 LRRMARIEITRIEERL 5 EBIERTATE

Ka=LiEMT IR, MEMIRHEA, URIRMmEA, AOBMMRR EIER 7R,
Ka=2IBATAUIRFIHER,. EMERTFHEANRETHA.

Ka=3 @A THHEHER FHMAN T RFEEREER TR,

To choose the lubricating grease, the following shall be considered: the bearing
structure and service conditions, e.g. the working temperature, the load, the speed
parameters (dmn) etc. Figure 8.1 shows the choice scope divided in accordance with
the bearing load and rotation.

Ka=1, applicable to the ball bearing, angular contact ball bearing, four-point contact
ball bearing, self-aligning ball bearing and cylindrical roller bearing.

Ka=2, applicable to the spherical roller bearing, tapered roller bearing and needle
bearing.

Ka=3, applicable to the thrust cylindrical roller bearing and full complement cylindrical
roller bearing without cage.

0.9 0.6
06 4 £
g &
s 03 02 M
@ o o
%5 =&
H5 015 01 &g
22 £3
g 5 0.09 006 oo
2= I it
g 20.06 \ 0.04
0.03 \ 0.02
0.02 0013 E8.13EE el
5 10 20, 4060 100 8'1'&]’%555’3_&% L
X10 (mm- g/min) Figure 8.1 Choice of Lubricating Grease

Kadmn =0

(1) REBXSE , ERA—REEE
() XEEXE , EEREERE ;
(Il) XKSE. SEXE , BAEE. SEEEkE

(I) The common zone: choose the common grease;
(I) The high-pressure zone: choose the extreme-pressure grease;
() The high-pressure and high-speed zone: choose the high-pressure and high-speed grease;
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Keys for choosing lubricating oll

EHEHEEEEETEEHIE | DRI T/ERE TRENMARAME
BRGER , EEHRHMESEERX , AT RERINASRERRXZAES
RURIREE | BiEHNE TERRE TABRAERENE | BItEERE
B, WUERETIERE MESTRIIENIOE (V1) /EEH
HLEERHAERSS | (BERTIEIMESS BHREENTS , Bt , LA
XM AR B SEhR L2 BRAY.

ERELV/V1<1 (VA40°CRIBIEIIREE ) | MAEREEP (RERINF )
BOEREH , BV/V1<0.4,N/RfERSEEPHRINIRTEEMR L Ea A BNR T
HEpEV/V] > LERSBEPRIIFIRYERH LRSS T Fit 2 BAH
NERTERIEPRINFIERRER AR o , W TIRIEEARSAVEE , SE SRR
PR | BCRIERREBSRARTEBIEE | 18 WKB &8,

Choose the oil mainly based upon the viscosity so that sufficient
lubrication can be provided to the bearing at the working temperature.
The viscosity has relation with the temperature. In order to ensure the
sufficient width of the oil film between the rolling body and the raceway,
the oil shall not lose its minimum viscosity at the working temperature.
Therefore choose the oil whose viscosity at the working temperature
is higher than the minimum kinetic viscosity (V1), which can prolong
the service life of the bearing. However, increasing the viscosity will raise
the bearing temperature. Therefore it is not so ideal to improve the
lubrication.

If V/V1<1 (V is the kinetic viscosity at 40°C), you may choose the
lubricating oil containing EP (extreme-pressure agent); if V/V1<0.4, you
must choose the foresaid oil; for the medium or large roller bearing, if
V/V1>1, using this oil can enhance the running reliability. Not all the
EP agents are beneficial to the bearings. For the lubrication at the
extreme low or high rotation, complicated loading or unusual lubrication
conditions, please contact with WKB.
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Lubrication method
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Grease lubrication method
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IEEBa s A —REEBFIERZERNEN | IEAENEEERIES TR |
HZHEANERS [RIRRNEF AR | HEriROEIE AT ISR | ISRRE |
REASSHIENIEERE THEZ. —REBENYIRNEINR | ATLURIEH
ES BT RRBREEIEREN g I ARISCRR RN AL (B SR AfARE .

A ng/n<1.258WEBIBRY IR SiNEN NI EBR=E/I1/3

1.25< ng/n<SESGEBIBAGENE SHFRN NI EHZEEN1/3-2/3

ng/n > SENGEBIERYENE SHENAEE B=ErY2/3LU E
—AREWERSIEBIB G EANRGH AR (12) 8,

G=0.9(1/3~ 2/3)[0.7854(D2-d2)BX10-3—M/(7.8X10'3)] (12)=XG-iFEE
gm

DifFEIMEMmM

diEPREMmM

B-HABEEmm

M- E=Zkg

B IERRINERE R S E8 AT E

Usually inject with the bearing installation and the volume shall be reduced
with the acceleration of rotation. The over injection may result in the
temperature rising of the shaft, the increasing of the rotary resistance
moment, leakage, pollution and finally the function reduction and aging
of the grease. Usually the initial injection volume may be determined in
accordance with the ratio of the allowable limit rotation (ng) to the actual
rotation (n).
If ng/n <1.25, recommend the volume takes up 1/3 of the internal free
space;
1.25<ng/n<5, recommend the volume takes up 1/3~2/3 of the internal
free space;

ng/n>5, recommend the volume takes up over 2/3 of the internal free
space.
For the initial injection volume of the common rolling mill bearings G,
you may calculate according to the formula (12)
G=0.9(1/3~2/3) [0.7854(D2-d2)]B*10-3-M/(7.8*10"3)]
In which:
G: grease injection volume in unit of gm
D: bearing outer diameter in unit of mm
d: bearing inner diameter in unit of mm
B: bearing width in unit of mm
M: bearing weight in unit of kg
For the injection cycle, refer to the recommended value in Figure 8.4.
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T BT SRS T AT KM T A (190 ~ 250°C), AT AT EAN KSR, NS R AShEL
SENBERNSSEE0" . 17 smTartisg | ERTal s/ T 30m/shomiE ; 27, 3755
FATIEERBBRS , Sty SREy. BikEE ; 2 IsEmTaLsiEE/\F20m/s , 3%&E

BF12m/sLAT,

EMEFNEAGERNE  AAESE. TtE. ik BAfl. AMOE S mgtess.
EWEFRIBAEERE  IWEEERE  WESSERRENITHZINER IR IRERYT | FTLUSEGERA.
EREFRELIRHAE B IERHBSRENRNENFISESTANS TESEENR | RILIBHAIEE
AR, HEFER.

Lithium based grease has strong water resistance and high drop point (190~250°C), applicable
to the damp and water drenching places. The complex lithium based greases 0# and 1#
composed of high-class fatty acid and inorganic acid are applicable to the bearing whose
rolling speed is under 30m/s; 2# and 3# greases are applicable to the non-centralized
lubrication system, e.g. the wire mill, the high-temperature motor and the roll gang; 2# grease
is applicable to that with rolling speed under 20m/s and 3# to that under 12m/s.

The multi-functional lithium-based grease made in China works well with regard to the high
temperature resistance, the extrusion resistance, corrosion resistance and adhesion etc.

The general lithium based grease, the extreme-pressure lithium based grease, the extreme-
pressure complex lithium based grease and the oil-resistant packing grease made in Chinas

all work well.

The roll bearing grease made in China is the complex lithium based grease composed of
the high-class fatty acid and synergist, which is ideal for the roller bearing. Recommend it.

%

B3

B3

()
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WESGEER

EP complex lithium-based grease

x8-1
Table 8-1

mB
Items
T{EENEL/10mm ,

Worked penetration
1/10mm

[REER

400-430

355-385

Quiality index

310-340

265-295

220-250

HETT%

Test method

TR TARET NE (TR,
1/10mm, A~KF

Prolonged worked penetration
(100,000times), 1/10mm, <

460

420

390

360

330

ISO

BmC, METF
Drop point > °C

185

220

250

260

260

ISO

SHB%FAT
Oil separation
capacity % <

15

15

ISO

FRE(180°O)AKT
Evaporation capacity
(180°C),<

SH/T0337

818 (45540 F,100°C,3h )

Corrosion (45# sheet
steel, 100°C, 3h)

E1&Qualified

&1&Qualified

E1&Qualified

E1&Qualified

&1&Qualified

SH/T0331

HR{LLKEEE(-20°C |, 10s-
1, PasA kKT
Apparent viscosity(-20
°C, 10s-1, Pass <

1200

1500

1700

SH/T0048

HURMZET 58 / cm3 B2
24 ~75 [ umA ST
Mechanical impurities
particles/cm3,dia. 24~75/um,<

3000

3000

3000

3000

3000

BH1&75 ~124um & F
Dia. 75~124um, <

500

500

500

500

500

BREATEF125um
Dia. > 125um

7c None

7c None

7c None

7c None

7c None

SH/T0336

BRAFTRRAEmPa, NA/NF
Max. nonseizure
load Pa, N >

785

785

785

785

785

SH/T0202
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Sealing of rolling mill bearing

Grease for rolling mill bearing
*8-2
Table 8.2
mB EE#Str  Quality index RTE
SN Appearance FEERIREE From brown yellow to brown black Bl Visual
& \E(25°C150g)1/10mm
Penetration (25°C 150g) 400-430 355-385 310-340 265-295 220-250 ISO
1/10mm
HmC2
Drop point C> 135 140 220 250 250 1SO
JE14(T62,100°C,24h) ISO
Corrosion (T62, &1&Qualified | &1&Qualified | &18Qualified | &1&Qualified | &1&Qualified| Zi%
100°C, 24h) Method B
w5%
Ash % 5.0 5.0 5.0 5.0 5.0 SY2703
7K5%  Moisture % JRifResidue | JRiFResidue | JRiZEResidue JRiFResidue JRifResidue ISO
X 2(98.9°C22h)<
Evaporation capacity 3.0 3.0 2.0 2.0 2.0 ISO
(98.9°C 22h)<
ISR, %(38°Clh) <
Drenching loss, % (38°C, 6.0 6.0 5.0 5.0 5.0 SY2718
1h) <
1]
ﬁgabjj?k{ENZ 156 156 156 156 156 ZBE36020
Anti-scuffing OK value N>
FER TAEET NE(L0J3IR-
60 RIEEAE) < + 30 +30 +30 ISO
penetration (difference after
100,000-600,000 times) <
M99 HE(100°C24h)% <
Oil separation capacity (steel 10 5 5 ZBE36016
mesh, 100 °C, 24h)% <
S e 25umiA E
B | ver 250m 3000 3000 3000 3000 3000
Impurities)  Tumitt, 500 500 500 500 500 sv2721
microscope,| 125umlAE
pcs/cm Over 125um 0 v 0 0 0
HEBGE  EEEnsERs MENERUEEE. BIEE. T8, maEE. ERmE

Oil lubrication method

iB. HSIEEE  TRIEERESIITRIEE.

Forced circulated supply, instillation, splashing, bathing, circulation oil lubrication
and oil mist lubrication etc. Depend on the use conditions.

ELA A ETRIJR N

Principles for sealing of rolling mill bearing

FAAZE R | ERE SRR EE R
M ARERRHNKSR

SR, ERLIFRMT |, NERIHRMUE |

PRAEE. BRTERMT  NERRmUEE
BEEMEERIF. RE. RRESESORERRMINE
e EEBFI Rt M.

(e TR BN TR R AN IR ST (8.

The sealing has two modes, namely the contact sealing and non-contact
sealing.

Their difference in the use conditions are as follows:

Under the work conditions with high rotation and temperature, choose
the non-contact one;

Under the working conditions with medium and low rotation and normal
temperature, choose the contact one;

If there is liquid, impurities or corrosive air etc, you must choose the
contact one;

For the thin oil, choose the contact one.

To choose the sealing device, the friction and heat generation as well
as the disassembly and maintenance shall be considered.
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Sealing of rolling mill bearing

EBHAANAZIRG S BXRVAZE RO ER. HERBEE LSRR , IKILIR
RECHRESIMIENIERE | B BEEN ILEBRIINE.

IR ERNEH LS. O ES. MREEA (VE) | RREHR. SRFHIGESR
=y

FLABHAREROERE | NEBHIRFELHIEE. EHEN. SRR TEE.

(E9.1, 92, 93) Ai¥E. VAEH, FRAEHRKAVKIANGEIEZA.

(E9.4. 9.5) NEERAEIRKEHEHMNZHENL , FISTREEKAIEN. SRHZHERIU
goRLt , EXEORET (E9.6) . —RIERT , fREHEIERN—MEMERE , —
NMERSME . LABSLEBERIINHFIZKAIHN., EREIFAZBAETEEAE ( WE9.7. 9.8) .
PEELILEBTIRTIER | ABAALEIRHARE | LN ZE R B TIATR |
AMETHRFEBSSIMERRE. Bt , EREEHREIRL ISR,
EHEBMREAMIULE | JUIRRIBIMIBNEBTE , Bl R E s,
EEEERER , HEHBRNEEEEENK , ERTREBERINEE , ReeR4HAE
ARSI —EHENEY , REWL , eXSEH RN T ERZIEFEER.

Effective sealing is very necessary for the long service life of the roll bearing. The oil seal
must prevent the iron scrap, water miscible liquid or other impurities from entering the
bearing cavity and prevent the lubricant from leaking in the meantime.

The popular sealing modes include labyrinth, O-ring, axial seal ring (V-shape), radial seal
ring and metal piston ring etc.

To choose the seal for the roller bearing, take the rolling speed, sealing structure, lubrication
type and running temperature etc into account.

(Figure 9.1, 9.2 and 9.3) are the integrated application of labyrinth, V-shape seal, radial
seal ring and drainage ring etc.

(Figure 9.4 and 9.5) are the sealing position composed of multiple radial sealing and
labyrinth, absolutely prevent the water penetration. For the sealing part of the vertical
mill, the labyrinth port must be downward (Figure 9.6). Usually one radial seal lip points
toward the bearing cavity and the other toward the outside, in case of grease leakage
and water penetration. Where between the seal rings shall be injected the grease (Figure
9.7 and 9.8).

The leakage of grease of hot strip mill will not influence the quality of the materials rolled.
However, the cold strip mill shall prevent the leakage of grease, for any leakage will pollute
the material surface. Therefore, the lip of radial seal ring shall point toward the bearing.
The sliding surface of seal slip must be smooth. The transition of outer chamfering at
the roll end must be smooth, in case that the seal slip is damaged when loading and
unloading the roll.

For the mill bearing self equipped with the sealing, the main function of its seal ring is
waterproof. It can not substitute for the traditional sealing member and it only add one
assistant sealing to the mill bearing. Anyway, it is effective to improve the working
environment of the mill bearing.
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Intallation and disassembly of rolling mill bearing

IHERRETIFN

Bearing storage

FANFRR—EE. SRIVIMENYE  XHERIRE. T BIEYER™ENE
x -

1) WECENSE. REMTIR. RERERL0-25°CZE, HeAE@II30°C,
RIEAEETAC , BN, MREUEEEE.

2)) MR ERSHEE 0.2 mAVHB MR a AR RVZE F b A AR RS LA AR A
TR LB, IEIABHNCER ;

3 ) MR SIRENR RS2 15 IR9EH THE

4 ) B ERRERE ST Z B E TR,

Rolling mill bearing is a kind of precise and expensive mechanical fitting, thus
it must be stored and operated carefully.

1) The warehouse must be clean, cool and dry. The best temperature ranges
from 10 to 25°C. The temperature shall not be over 30°C or under 4°C, otherwise
adjustment shall be made.

2) The bearings shall be placed on the shelf covered with waterproof paper
or plastics, 0.2m above the ground. Super large bearings shall be placed on
the tray and the warehouse must be free of foreign matters and dust.

3) The installation and disassembly shall be done by the trained fitter.

4) Use the clean and effective tools.

LRI FARIRY R T

Preparation of bearing and roll neck before the installation

1) HAZIRRINEEE |

2) EN EHETE , LIS EEMURIERERRETEAN |
3) MFENRIFES , FILNIGE , RIEEAESTEER ;

4) BRECEMHIBAEERR | TR,

1) Do not remove the packing before the bearing installation;

2) Check the roll neck to ensure the installation size is within the tolerance;
3) The shaft housing must be clean, and check whether the housing hole is
within the tolerance scope;

4) Ensure that no other parts are damaged.
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Steps of bearing installation and disassembly

AR U ERER T4
(ZEE)

Large four-row cylindrical
roller bearing (close fit)

LTI R

1) TEmERNNEL ( SEREINER ) B | SHERERAZEI100°CRPe], WS HES
NAMR20-302 80 8%F |, IHAERNARIEAEIZ FUITE

& d=12.5X10-6 (13) Dd=12.5x 1076a td

=P ;o d-WERRIFAENEAZ (mm)

s RS =RZE (°C)

2 ) BT S mmEiRiERm LASHE ;

3) MERRSIFIARE | BEfRe "A" INEEEL ;| ERTFSREIRERNE
FAMERNFLERE LARE AT , RERESHBSEEIRI L ;

4) FENREREESF (BEEMN ) EIttRBSiHEEBAZ BIAEEEE ( WE
10.1) ;

Installation steps

1) Heat the inner ring in the oil groove (or inductance heat) to 100°C of oil
in oil groove. The inner ring shall be heated in the oil groove for 20 or 30
minutes. The inner diameter increase after heating shall be calculated with
the following formula:

5 d=125x 1076 (13) & d=12.5x 102 td

in which & d - inner diameter increase after heating (mm)

» t - difference between the oil temperature and room temperature (°C)

2) Use the clean cloth to wipe away the oil on the roll neck surface;

3) Rapidly hoist the heated inner ring and place the side with “A” upward;
rapidly use the clean cloth to wipe away the oil residue on the two sides of
the inner ring and on the inner hole surface and rapidly mount the inner ring
on the roll neck;

4) Check whether there is clearance between this inner ring and the locating
ring of shaft shoulder with the thickness gauge after cooling (see Figure 10.1)

TERFR Locating ring
Frig Mark"A" i Mark"B"

\ /0

0

[£10.1
Figure 10.1
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Intallation and disassembly of rolling mill bearing

e Mark'B”
5) RRTTEZES—WE , AR ‘B’ WMEES , KB 7iE Mark’s

IMEIEEREAD ; i rou P ]

6) BEHBENGHEERE , BEEHESTHT (LEL0. iR Housing

2)

5) Install the other inner ring with the same method and place %

the side with "B” outward. The two inner rings must contact E—————"1 #7C Mark"A"
each other closely; E]10.2 Figure 10.2

6) Press the seal ring to the rear surface of the housing and
the rear end face shall be placed flat and downward (see
Figure 10.2);

7 ) WIREAS—ILHA L EELE | FARE AR LIASAITER

8 ) WAL REVR TS HA DEREBHE ;

9) BAFMEEMRENRIIRES

10 ) FiEEARMIBREINEEM LS RAE |

11) 7B IRENARE LR R BAEEIHAS |

12) BRMEIIT NRIFIRRERMRLLIA , FRRLEEEIRC A" FISMNEE
HEER NRNMAE | BNESI20R

13 ) AR E R ESIRMN I B R RER G/ MAH R NERE |, (BEETEFR
BERT RN RARFER | BALISIAB A . AT NGRA

14 ) SMEH NIRE-SHERARE < A AN AR ;

7) Make sure that each filling aperture shall be smooth and remove the burrs
surrounded.

8) Wipe the shaft housing inner holes clean and spread the thin lubricating
film;

9) Confirm the series number on the end face of inner ring assemblies;

10) Wipe away the extra rust proof oil on the outer ring assemblies with clean
cloth;

11) Spread sufficient grease on the surfaces of all rolling bodies;

12) Screw the eye bolt into the hole on the cage face and vertically put the
outer ring assemblies with “A” to the housing with the wire rope. Do not
tilt.

13) If trapped or tilted during the installation, tap the outer ring face of the
outer assemblies with copper hammer or bar. Do not tap the rolling body
and cage in case that copper scale or other impurities fall to the bearing;
14) There shall be no clearance between the lower face of the outer assemblies
and the housing contact;
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15) BREGEREBRE "B" HIB—INEAM |, fric "B WML ;

16 ) AAMNEBMA 2 BRTTERS ;

17) RlinsER ZGHANE  ASENTRRARET

18 ) &/E% EIEHERIR

19) BHLRKFEA AR  AEREENTEKERERCREREHMEAIMAHATIHRE ;
20 ) EFEERSEHE—EZAERDE  RRESNSHERERILEL , RITEMR
INODAERMBRESIRF , BRI BHARRMEETS (WEL3) ;

15) Install the other outer assemblies with “B” with the same method and
that with “B” shall face up.

16) There shall be no clearance between the two outer ring assemblies;

17) The front end cover shall be close to the bearing side. Adjust with the
washer.

18) Finally install the thrust remaining ring;

19) Horizontally place the roll and hoist the housing where the outer assemblies
are put in with appropriate tools;

20) After the housing body and the roll are aligned, slowly cover the roll with
the housing. Do not damage the raceway and roller. If slightly damaged, grind
gently with the oil stone (see Figure 10.3);

E]10.3 Figure 10.3

21) FEIEMERANGE. IHERIEERHE | T RRATIRENES |
22 ) REEMAEAEILIE LR RIE , IARENER TRERRE ;

21) After properly installing the key, thrust ring and other parts, screw the nut and gland
tightly;

22) Finally make sure that the mill roll moves flexibly on the housing. Otherwise
disassemble to have a check;
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Intallation and disassembly of rolling mill bearing

jpsiil

Disassembly

[E10.4 Figure 10.4

1) IFERIIFIEF S%iER. SMELE EIF M mfaFa LE |

2 ) BEENT R FeinEmies/MAEM (IEL04) ;

3 ) B ESNERH R EIMAHINHEIL SHEREXS T H RN HAENE S
DLl ;

4) BEMEAN=RLE | BE LINEAN

5) BTIMNERHHET

6 ) 5ot EINEEM |, ERRETINEEMY ;

7) BESAEEH THHMASHERHRS: | EEERRFRIMIEER
FLAREERMRIMEMR (2RI )

1) The sequence of disassembly is contrary to that of installation.
First dismount the housing from the mill roll and place it facing
up;

2) Disassemble the outer ring assemblies at the front end cover
with appropriate tools (see Figure 10.4);

3) Hoist the upper outer ring assemblies until the filling aperture
is aligned with the housing end face and the aperture can be seen
from the housing side;

4) Insert the wrists into three apertures and fix the upper outer ring
assemblies;

5) Push off the lower outer ring assemblies;

6) First hoist the upper outer ring assemblies and then the lower
ones;

7) Do not mix the bearing with other parts and do not use the side
bolt hole of the cage as the external hoisting part (it is allowed
during the installation);
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IINRT U5 EERF 47

(Z&kE)

Small four-row cylindrical

roller bearing (close fit)
22

Installation

EFR Locating ring #7iE Mark “A”

[E10.5
Figure 10.5

1) FeiSBEEAPAMEHEFIIA |

2) RUEMBENES , S SARRUEAE R FLRERTHL ;

3) BHBEAA—TLER ;

4) BFEEMBEMINCHE  ENESHIEXRERREZEFEERER , X—
AR NEE (WEL0.5)

5) IHAAE , EUHEZ9/9100°C--120°C ;

6 ) BNEIIARIM B IS SRR AR FLRE R RNEARTHE ;

7 ) BRBENEEREREI , BESIRC A" SR TEBERE N ;

8) i TERBERAE  Birc A" HNESHBELIAZAREEERER |

9 ) ERTREIAIER RN iR To RS e SR B [ARHTL | ERRI=ihE
IMHFLIRSAIER ;

10 ) ZHERHFNRNERHEEN GRS (LEL06) ;

11) IFERIREEE |

12) ¥hEEENE |, WEERE N

13 ) BisMERFLREF R LSS —=RHE |

14) BEAFINEEM ENRFIFRCS

15) FiESRMIBREINEEM L2 RABHTEHAE

1) Heat the locating ring of shaft shoulder in the oil groove;

2) Bring out the ring and rapidly wipe away the oil residue on the surface of

inner hole with clean cloth;

3) Completely install the ring;

4) After it is cooled, there shall be no clearance between its side and the big-

diameter end face of the mill roll. This point is very important (see Figure 10.5)

5) Heat the inner ring and the oil temperature shall be 100 °C to 120°C

6)Bring out the ring and rapidly wipe away the oil residue on the surface of

inner hole and two sides with clean cloth;

7) Completely install the ring to the shaft neck and the mark "A” shall be at

the side with the diameter of mill roll;

8) After the ring is cooled, there shall be no clearance between the side with
“A" and the locating ring of shaft shoulder;

9) Make sure that the lubricant can smoothly pass through the aperture between

the housing and the bearing assemblies and remove the burrs surrounded;

10) After oil impregnate of two sides, the sealing washer shall be installed to

the rear end cover (see Figure 10.6)

11) Screw the bolts on the rear end cover tightly;

12) Place the housing vertically and make its rear downward and flat;

13) Wipe the housing inner holes and spread thin lubricating film;

14) Confirm the series number on the outer ring assemblies;

(15) Wipe away the extra rust proof oil on the outer ring assemblies with clean

cloth;
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16 ) EFFERIFRE LR EEBAYESHE ;

17 ) BIEsgBEFE RS A" NNEEHUEARNHER |, BAENIMEEGARTFRR , i7& "A”
MEET ;

18 ) #HERTISMASRE | T FRfEES e/ NEEmEAN. EEIEAEERBRE TSR
HHEM ;

19 ) ECEIMEH T inE SHfEEMEZ B BB K ;

20) AESBRERTRESRC "'B" NE—/NEAH. EFSime "B” MELREAL ;

21) NS EFRIMNEEEZ BIARBIEM ;

22 ) TR EIIZE S S S B Fa At R AR R B T B A | N ATimts

23 ) BBk R A= ;

24 ) ITERIR3EARURE | FREEAE R IRInR R BAYER ;

25) EAEEANEEMRL.1-1. 250938 H & L Rins AR IS T R ZERET ;

26 ) RSB HUERYFE  BEENTEBEHE ;

27) (P FEAASEIRTEZ ARG | BIEREWEHEASNIIRL | ANGIVINOAEMMGRETTR
F, G BHAEERELR AL ;

28) EiEFRTFR. IHEMIEESHZE | AaxeirXREEEe (1E10.7) ;

29 ) REMAFEELRE ERIEER:  IAREER TMOEESTERR ;

16) Apply sufficient grease on all rolling surfaces;

17) First install the outer ring assembly with marking “A” in the shaft housing with a tool or

manually. No outer ring assembly inclination is allowed during operation. The side of marking
"A" faces downward;

18) In case of outer ring assembly being stuck, knock the side of outer ring with a copper hammer

or bar. Do not let any copper chip and other dirty and foreign matters drop into the bearing;

19) Check that there is no clearance between the contact surface of the lower end face of outer

ring assembly and shaft housing;

20) The same steps as mentioned above apply to another outer ring assembly with marking “B" .

Make sure that side “B” must face upward;

21) Check that there is no clearance between two outer ring assemblies;

22) Take care of the pairing feature when installing any double-row or double angular contact

ball bearing on the operating side of the shaft housing. Don’ t operate wrongly;

23) A single-row radial ball bearing should be installed on the drive side;

24) Tighten 3 or 4 bolts in front end and measure with a thickness gauge the clearance between

the bearing housing and front end cover;

25) Insert a gasket in a thickness 1.1 to 1.2 times of the measured clearance, place the front end

cover and tighten evenly the securing screws;

26) After the roll is placed properly in horizontal position, lift the shaft housing with a right tool;

27) Take a good care and as soon as concentricity is attained between housing and roll, guide

slowly the housing onto the roll and be careful not to damage the raceway and rolls from knocking.

If possible, trim any damage from knocking on raceway and rolls with an oil hone;

28) After key, thrust ring and other parts are properly installed, tighten completely the adjusting

bolts (as shown in Figure 10.7);

29) Finally confirm that the shaft housing can move freely on the roll. If not, remove to check for

the reason.
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1) Removal is in the reverse order of installation. Remove the shaft housing from the
roll first and place the front end cover of the shaft housing in such a manner that it
faces upward;

2) Remove the front end cover and support completely the end face of roller with a
proper tool;

3) Lift slowly the outer ring assembly. Do not mingle any bearing removed with other
parts. When using oil mist lubrication, don’ t damage the O-ring on OD surface when
installing the outer ring assembly in the shaft housing. Take care of concentricity
adjustment between the shaft housing and outer ring assembly (as shown in Figure
10.8).

MESUER

Inspection and maintenance
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Intallation and disassembly of rolling mill bearing

Due to operation at high load, the inspection and maintenance period is usually 3 to 6 months with a view to reducing any
damage resulting from bearing fatigue or lubrication failure. Before removing any bearing from internal shaft housing, iron
scaling and other dirty matters should be cleared from external shaft housing. Any bearing removed should be cleaned.
Visual inspection should be performed first for any bearing cleaned.

1) Rollers inspection is achievable by rotating with no removal from internal cage necessary;

2) If any minor peeling or damage is found during inspection, this is often not considered as a reason for scrapping due to
damage. Service can be continued after the surface with any such peeling or damage is repaired with an oil hone. If any
peeling on outer ring raceway is mild, service can be continued by changing the load zone; 3) Any rust on raceway and roller
surface can be removed with an emery cloth or oil hone.

AN IEAS
Induction heater
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An induction heater can be used for installing and removing roll neck bearing. Interference fit is provided between the inner
ring of four-row cylindrical roller bearing and roller journal. Use an induction heater to produce induced current, generate
heat in an inner ring and make it expand in size, achieving the purpose of rapid installation and removal. A protable induction
heater with an adjustable size range is often used, which is very convenient. Fixed type electric induction heater applies to
large bearings, and a crane or carrying tool is necessary when it is used.

Low voltage induction heater. The coil of this kind of heater is water-cooled and advanced in technology, which is as shown
in Figure 10.9, 10.10.

As shown in Figure 10.11, two inner rings are heated to 100°C in 3.5 minutes. Place an inner ring at the end of a journal and
push them together with the heater toward the location of installation when being heated to the temperature necessary for
installation.

As shown in Figure 10.12, an installation sleeve can be used as a guide when the journal is in step form.

[E10.11 Figure 10.11 [E10.12 Figure 10.12
E]10.9 Figure 10.9  E10.10 Figure 10.10

BN NNFAEES R ARG LIRS, , ELEFEWUE  Aninduction heater may lead to magnetized bearing and roll,
N, g NN . which must be demagnetized after installation. The operating
i, BUFDERGIIAGE R R LHHRERIR . 2 procedure is to put such heater on bearing and power on.

Bi2EiEFFL-2MI , BT IESEIN , #iiiEaE R Then take slowly away for 1-2M. As the distance increases,
w - N . L the magnetic field becomes less in strength. When the influence
AN, BHBZAORE0MEERT , HEAFIHAZIZEDIR  of the magnetic field becomes very weak, bearing parts are

B, thEL RS e EERTNAE , EI , 2 sufficiently demagnetized. Some induction heaters have

automatic demagnetizing function, so there will be no remnant
RN NIRRT AR ST E RIS . magnetism in bearings heated with such heaters.
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Failure mode: The outer ring broke
Failure Reasons:

1. Housings inner diameter worn, with bad fit with bearing outer
diameter
2. Seal badly, cooling water and foreign body penetrated internal
bearings
3. Bearings withstand shock loads irregular or excessive loads rolling
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Failure mode: Cage broke

Failure Reasons:

1. Bearing incorrect installation caused deformation cage

2. Cage and roller diameter occurred interference

3. Local position of raceway traps the roller and causes excessive force
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Failure mode: Inner ring broke

Failure Reasons:

1. Roll diameter worn out, excessively fit with bearing inner diameter
2. End face not pressed firmly during the bearing mounting

3. Excessive interference between roll diameter and bearing inner
diameter

4. Excessive shock load

RYFER  RTFER
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Failure mode: Roller broke

Failure Reasons:
1. Non-normal rolling, excessive, causing excessive impact load
2. Roller substandard raw materials, materials cracking

ARSI DT

Bearing Installation and Damage Analysis
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Failure mode: Contact fatigue

Failure Reasons:
1. Poor lubrication, small foreign body into the internal
2. Bearing low hardness or bearing components not match in hardness
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Failure mode: Wear-out failure

Failure Reasons:

1. With the entry of foreign matter into raceway, the bearings cleanliness
is not enough

2. Lubrication condition seriously deteriorated, local friction heat generated
adhesive wear
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KRR : R EHIR

Failure mode: Bearing crack

Failure Reasons: Bearing with grinding cracks
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LHERA : LR READY | HOZRAhE T
2EHIDBEHI RN

Failure mode: Rib fracture

Failure Reasons:
1. Bearing improper installation, ribs by the heavier impact load
2. Ribs with grinding cracks
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