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An Instruction to Determine Clearance of Bearings

The importance of right clearance

The radial (lateral) internal clearance of a bearing is a
radial (lateral) movement of a ring relative to another
ring from a radial (lateral) limited position to the oppo-
site limited position. In practice because of the round-
ness error of rings and the nonidentity of rollers, an
average movement should be taken in various direc-
tions of a ring and at various relative positions between
rings and rollers.

Clearance is an important parameter of a bearing that
directly effects the load distribution in a bearing as well
as its performances such as vibration, noise, friction
resistance, temperature raise, service life, rotation
accuracy, etc. Excessive clearance could decrease
the loading area in a bearing, increase the stress of
contacting surfaces and therefore shorten its life. In
addition excessive clearance could also cause worse
motion accuracy and increasing vibration and noise.
Insufficient clearance may become negative clearance
(i.e. Interference) in running time, consequently more
heat is generated, the temperature is raised, and the
effective clearance become further negative, like as in
a vicious circle, finally the bearing lead to unable to
rotate.
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FAREESTHERNEEXR The relations of clearances under
various states
HIPATEME Ao: HRERRERS TR Initial clearance A.. The clearance of a bearing
RS AIER . BD before its installation, or in delivery state.
A Remaining clearance A, : The clearance of a bearing
5 ER BN A BhR R SRS, after its installation Because of the effect of the fits
REREEHTFREAE after installation the inner ring is usually expanded

AR AEKK SNE and the outer ring is constricted, so that
g, BELb A= A= Dp — Dy (1)

A= A—8, -8 5 Here 5, is the decrease of clearance due to the fits of
T U T Of

X . i . . the outer ring to the housing, &; is the decrease of
iy S ARAEE s R R e, cl aaum::edI 21 the fits zf Ithg 'nﬁ; ing to the shaft
. ear u o 1 e mnnerri e 5

5,30 M B RIS & 31 R A A B, .

Effective clearance A.. The clearance of a bearing in
running time Because of the effect of the temperature
rise and the heat radiation in practical working time
the temperature of inner ring is usually higher than of

BROIEBR Ae:  HhARTE L PRE 17 Y
. BTHARERXRRT

1R Sim FH AU R outer ring, so the clearance is decreased as
- RENERE A= A-3J, ()
STHEEE. SEH Here 5, is the decrease of clearance due to the
P, Eit temperature difference between inner ring and outer
A= A—B, (2) ring.
*h, §, HHAAIIERESERAEERE &, From (1) and (2), following relation can be obtained:
g1, (2)9]35 A= Ay—0p —05— 0, ®3)
A;= Ay—Bp —B5— B, (3)



A e PR ik F f5 F

BRHEEBTTE

ABUWEE ERNAZWFRAEE. X

BB ZURIRRI TR B )R T B 1K,

3. 1%&AC M

(mm]
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A,
Ad — AEMMESNERE (mm);
— INEFRBERESNERE(mm),
d— H&ATE(mm),
D — HiRIME (mm)
De — 37 SMNE TR 12(mm).
D, MEHYIEIE, TR TREIT
D, =(7D+3d) /10
— HhiR A BT I95ME(mm).
di MEFHEEE, THRTRAT
di = (3D+7d)/10
do— FILEEIAE(MM), Nl
do= 0.

Du— H7REIMZ(mm), NRIEHIRE,

Dh:oo
°

An Instruction to Determine Clearance of Bearings

Calculation of effective clearance

According to (3) the effective clearance can be obtained
provide
the factors that effect clearance have been calculated out.

3.1The effect of installation

1-(%)?

Ofi= Ad%‘l [i{ (mm)
di!

B fo= Aa1 [%]2 (mm)
D (&

here
Ad — the interference between bore and shaft (mm);
— the interference between OD and housing(mm);
d — Bore of bearing(mm);
D — OD of bearing(mm);
— Mean bore of outer ring(mm);
If no definite D, , estimate it as D, = (7D+3d) / 10
— Mean OD of inner ring(mm);
If no definite di estimate it as di =(3D+7d) / 10
d.— Bore diameter of hollow shaft (mm). d =0 if solid shaft;
— OD of housing(mm). D»= <= if rigid housing.
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3.2 REFM
8, =a A De (mm)
A, o BRPNEKRE
112X10 (1/7C);
A — MINEEMREE(C),
A= To—Ta
Do — SMEFIEER(Mm),
Do MEFVIEE. TR T FTAMI
SEEREHK . IEOIRF K
D, =(4D+d)/5
AR F K. Do =(3D+d)/4

5. 4h7%23132 CARCA 34 (5200 ) A Z Hp6 (1006 ),
B& HOHhAE (SMZ330) A2 HKT (00 ), MIKIER
ITHERNABBES TIINEN10C, RIEFRHR
23132 CA¥R. $MED=270mm( Jos ) mm, AR

d=160mm|( o5 Jmm, A0 a=11"45" SMNERE

De=248mm, HESMZdi=190mm, SEREEEF

Do=248mm, HAHKM. H&A0.17 H/0.11

é 2
5= Ad %@; (0.068+0.025)x160/190- 0.078
(e
Dy (210
Bgm m%‘1'[ ;‘i*]z 0.023*%?31 [gig ]2 -0.019
(3 -(330)

dr=o ArDo=1.12X10 X 10X 248 - 0.028

Aemin = Ao = ,,~ b, — &= 0.11-0.078-0.019-0.028
- -0.015mm

An Instruction to Determine Clearance of Bearings

3.2 The effect of temperature
Ot=a At Do (mm)
Here o — Thermal expansile factorl 1.12X 10 (1/°C).

At — The temperature difference between inner and outer(C ).
At=Ti—To
Do — Race diameter of outer ring (mm).
If no definite Do, estimate it as
Do =(4D+d)/5 for ball bearing or spherical roller bearing,
Do =(3D+d)/4 for cylindrical roller bearing.

Example: A bearing of 23132 CA fitted a solid Shaft with
a tolerance of p6 (2% ) and a housing (330 OD) with a

+0.043

tolerance of K7 ( 332 ) works under normal condition

when the temperature of the inner is about 10°C higher
than the temperature of the outer Please to calculate the
effective clearance and give your comment or advice.
The data of 23132 CA: The outer diameter D=270
{ 50 )mm, the bore diameter d=160 (,,;) mm, the
internal diameter De=248mm. the OD of inner ring
di=190mm, The race diameter of outer ring Do=248mm.
the clearance of CO is 0.17 maximum to 0.11 minimum.

oy %1'[[_%: - (0.068+0.025)x160/190- 0.078
di
al-(B) 2181 (350
by, - Auk — D -0.028:298 — T ~0.019
1-( 1-(530)

5 =a ADo=1.12X 10 "X 10X 248 - 0.028

Aemin = Ao = By~ d; — = 0.11-0.078-0.019-0.028
=-0.015mm
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A%H, #WRAOBFICHFB/NTO, KPR LEHITREE
ERRETET. MRHEiEHCIAEME(RA0.22,
&/N0.17), MHR/E Bk

A in = Ao = By~ 85— 5,=0.17-0.078-0.019-0.028
=0.045mm

FPREYERE

TWB Tg 4t C2, CO, C3. C4, C5 trAEilzha
WK, ES5EANEREIZHATIE BARITER
—Ehy. REAERIEERRFR) T ERREAST IR
tER/. BRPETHNESHERASMERKKSE
. BEAEHR CO TTRi&mE. . C3 BirAlk
23132 CAHK, B5H 23132CA/C3.
RAREEZERREN, BRAEATRIZZERARQM
BRHRRE. BENARRRE LZFTHR. B8
RERENFEFVENRKOEASFS. HTHRERK
HRMEFRSIERIERE. TTIILHRTEE S A9 bR
STIE. ERETHERAEUBRR. REESENSF
7=, AEERFNHE. ANR2UEE, WNFRE—ZE
BBZER, IMBABEARRERROER. mAFR
BREMERRRREN, TSR TREFRE.
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As the result, the effective clearance is less than 0. that
indicate the bearing is probable in interference
condition. |t is suggested to change CO to C3,which
maximum clearance is 0.22 and minimum clea rance is
0.17, then the possible minimum clearance will be

Ay min = Ao — 85— B~ 8,=0.17-0.078-0.019-0.028
=0.045mm

Determine clearance of Bearings

TWB can provide bearings with standard clearance of C2,
C0, C3, C4 and C5, which clearance are conformity
with the major domestic and overseas manufacturers All
clearance data are available from the catalogues Customer
should add the clearance code after the bearing number
when he orders bearings except CO that could be omitted
For example, a 23132 CA bearing with C3 clearance
should be designated as 23132 CA/C3.

To determinate clearance of a bearing. the effective
clearance should be checked if possible. Anideal effective
clearance is zero clearance, because it can obtain
optimum load distribution and longest serve life In order to
achieve more rigid and more accuracy rotation, a bearing
may be allowed to work under a certain negative
clearance. However, incase that the working condition is
variable. or the fits of installation is not controlled strictly,
or the inner ring is not easy to radiate its heat, a certain
effective clearance should remain when it is checked upon
the worst condition. If customers are impossible to check
the effective clearance, following table can be referred to
when determine clearance of the bearings.

10



B 7 e PR 1k 15 B

An Instruction to Determine Clearance of Bearings

{6 &M% R A Z&45] %g Working Condition Application Examples clearance
o i1

« REREGBTRIEIRES MR U= » Precise fits of installation or non-interference fits | Metrological instruments and devices
o ERHREGIRES fRIRE. BBy | C2 * Viibration or noise are required to control strictly | Low noise mator, mall motor c2
o RO ESEHEER REEHLMN * Radial or lateral position are to accurately locate | Precise steel mil
o« — MR ERSEN B * Common fits of installation General machinery

(BFAREE) REHL. i co (suggested by catalogue) Reducer, transmission co
o —MEEAEE, TIERFARK * Normal load and speed, not high temperature rise
cHNEMIETRES, SiHDE * Interference fits on inner and outer or one of them

— it Bk SERR T ER is more interference fits Railway vehicles
o« NERASEHH IR TI8H) c3 * Inner is difficull0 radiate heat Paper dryer c3
o BISETHAMATE HTEER AN AR * Spherical roller bearing for being loaded mainly Mining machinery

. THEFMAEHAN works under variable condition

«HEMINEIIERS, BitER * Extra interference fits on inner and outer

L5 RENF * Inner is difficult to radiate heat while working at Shock screen
o TEEFE, BREFRRE | BTN C4 high temperature rise Dryer c4
o FEfhE B RER SR . BRIMARA BER®E * Ball bearing working at angular contact state, or at| Rear wheel of auto

S E 4% T IR AT a slight titt between inner and outer
s HBEF I BEITERS, BiiEBE * Extra interference fits on inner and outer while
RA, FETHEEHS. NEF | R EREN C5 inner is high temperature and difficult to radiate its | Vibratory road roller c5
BHE: heat

MRHRO THEEFERER, LASMIEREEFEBZRER,
o] A SR AR B MICO . B A AT S RUE B R AR R IR E. A
FIET RARIB A EMERR IR I ) AR R E R, Fln, S
PP E R AAIOIEIEN . R 3R R R AR

If a bearing worked under so particular condition that above 5 standard
clearances can not meet the requirement, a non-standard clearance C9
should be adopted and its initial clearance limits should be stated when order.
The customers can also determine the clearance based on their experience,
successful or failure, in application of the bearing. For example, if a serious
heated or clipped bearing was presented, a increased clearance should be
adopted.
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