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A symbol of dependability and flexible engineering solutions, NBC Bearings
is the brand of National Engineering Industries. Founded in 1946, National
Engineering Industries Ltd (NEI) is India’s leading bearings manufacturer and
exporter, renowned for excellence in guality and delivery. In 2021, NBC

bearings completed 75 years of its incorporation.

Headgquartered in Jaipur, Having started with 30,000 bearings in 19 sizes in

1946, NBC has evolved to manufacture over 200 million bearings each year

offering in 2300+ variants to serve a host of customers in India and over 30

other countries across five continents in automotive, railways and industrial

segments. NBC also serves the Indian aftermarket through a countrywide

network of 550+ authorized stockists and thousands of retailers.

Award & Recognitions:
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= - RO LLI N G NBC has been the recipient of several award and accolades for its quality
BEARI NGS consciousness and manufacturing prowess. Most prominent being the

coveted Deming Grand Prize which is the highest honour in quality awarded

[

Bea rng Internal to a company for excellence in Total Quality Management (TQM). NBC

Clearance bearings is the only bearing manufacturer to win both - The Deming

Application Award and The Deming Grand Prize Award.
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The award is given by the Japanese Union of Scientists and Engineers (JUSE)
to companies for demonstrating practicing TOM in the areas of production,
customer service, safety, human resource, corporate social responsibility,

environment, etc. NBC stands committed to an endless journey of

@ @ e @ . - 0 continuous improvement through TQM.
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Type of Clearance During Operation \\

Internal clearance of a bearing is an important factor affecting not
only the bearing performance but also the proper functioning of a
machine. Bearing internal clearance is defined as the relative
movement of either rings in radial or axial direction, when one ring
is fixed. Movement in the diametrical direction is radial clearance,
while movement in the shaft's direction is axial clearance. Internal
clearance is critical to bearing performance for many reasons. The
amount of clearance influences the load distribution in a bearing,
which in turn affects smooth operation. It also influences bearing
noise and vibration. There are three types of clearance present in
the bearing during operation.

Initial clearance: The clearance present inside the bearing before
it is mounted on a shaft or housing.

Bearing Internal

Clearance

Mounted clearance: The clearance in the bearing after mounting
but before the bearing comes into operation.

Operatingclearance: The clearance remainingin the bearing after
temperature affect and mounting.

For satisfactorily performance bearings must have the appropriate
operating clearance. If sufficient amount of clearance is not present
in the bearing it may fail. For calculating clearance, effect of fits and
temperature is considered. The selection of the clearance is
dependent upon the application. In some cases negative clearance
(preload) is required when stiffness or bearing positioning is
important. Bearing internal clearances changes due to:

L] Thermal expansion or contraction of shaft or housing.
L] Elasticdeformation of rings under load

. Axial clamping can influence clearance or preload.

L] Misalignment during running



To get the accurate measurement of internal clearance a certain
‘measured load' has to be applied on the raceways. However,
under this 'measured load' a slight elastic deformation of the
bearing occurs due to which the measured internal clearance
value will be slight greater than the true clearance value. This
difference between the bearing's true clearance and the
measured clearance under the load must be compensated. These
compensationvalues are givenin Table 6.1.

Table 6.1. Adjustment of Radial clearance for DGBB

Nominal Bore Diameter Adjustment of internal clearance
4 mm Measuring Load { it )
over incl. N {Kef} c2 CM c3 ca cs
10 18 | 245 {25} ] 3~4| a4 | & 4 | a
18 50 49 {5} 4~5 6
50 200 | 147 {15} 6~8| 8 g | s

Mote : For roller bearings the amount of elastic deformation is
small enough, to be ignored.

Radial clearance of the bearing is built up for following reasons:

1. Accommaodate the reduction of clearance in a bearing due to
interference for inner ring on the shaft or outer ring in the
housing.

2. Accommodate the minor changes in the dimensions of parts
without affecting the bearing performance.

3. Compensate for the differential expansion of the two rings
when the inner ring of a bearing operates at a higher
temperature than the outer ring.

4, It allows a slight misalignment between the shaft and the
housing and thereby prevents the premature failure of the
bearing.

5. It affects the end play of radial ball bearing, and also affects

their capacity for carrying axial loads, the greater the radial
clearance the greater the capacity for supportingaxial load.
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Important: Once ball and roller bearings are mounted and
running, a small amount of radial internal or running clearance is
normally desirable. In the case of bearings under radial load,
quieter running is generally obtained when this clearance is
minimum.

Types of Radial Internal Clearance: \\

Radial bearings are made with following different ranges of radial
internal clearance-C2, Normal, C3and C4

C2: These bearings have the smallest amount of radial internal
clearance. They should only be used where freedom is required in
the assembled bearings and there is no possibility of the initial
radial internal clearances being eliminated by external causes.
Therefore, special attention must be given to the seating
dimensions as the expansion of the inner ring or contraction of
the outer ring may cause tight bearings. In this respect a C2
bearing should not be used unless recommended.

CN: This grade of radial internal clearance is intended for use
where only when one ring is made an interference fit and there is
no appreciable loss of clearance due to temperature difference.
ball and roller bearings for general engineering applications are
usually of thisclearance.

€3: This grade of radial internal clearance should be used when
both rings of a bearing are made an interference fit or when only
one ring is an interference fit but there is likely to be some loss of
clearance due to temperature differences. It is the grade normally
used for radial ball bearings that take axial loading but for some
purposes even bearings with C4 clearance may be required.

C4: Where there will be some loss of clearance due to
temperature differences and both rings are interference fit, this
grade of radial internal clearance is employed. One example of its
use is in bearings for traction motors. Customers should always
consult us before ordering bearings with this grade of radial
internal clearance.
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Effective Internal Clearance:

;—I— +
o The internal clearance differential between the initial clearance
t and the operating (effective) clearance (the amount of clearance
reduction caused by interference fits, or clearance variation due
1 Radial to the temperature difference between the inner and outer rings)
+ Clearance = & can be calculated by the following formula:
oeff=6o -(bf+6t)
——
- Where,
i "
1 | & eff: Effective internal clearance, mm
—

-1 02 do: Bearinginternal clearance, mm
6f: Reduced amount of clearance due to interference, mm
Reduced clearance due to interference:

After installation of bearings with interference fit on shaft and
housing, the inner ring will expand and the outer ring will

- contract; thus reducing the bearings' internal clearance. The
(.

ol -

o
Axial Clearance = 3+ 23 -
.

amount of expansion or contraction will depend on the shape of
the bearing, the shape of the shaft or housing, dimensions of the
respective parts, and the type of materials used. The differential
can range from approximately 70% to 90% of the effective
interference.

. . . 5f = (0.70~0.90) Adeff
Criteria For Selection of Internal Clearance \\ Where

6f: Reduced amount of clearance due to interference, mm

—

The internal clearance of a bearing under operating conditions
(effective clearance) is usually smaller than the same bearing's Adeff: Effective interference, mm
initial clearance before being installed and operated. This is due to

several factors including bearing fit, the difference in temperature

between the inner and outer rings, etc. As a bearing's operating

clearance has an effect on bearing life, heat generation, vibration,

noise, etc. Care must be exercised in selecting the most suitable

operating clearance.
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Reduced internal clearance due toinner/outer ring temperature
difference.

In operation, normally the outer ring will be 5%to 10°C cooler than
the inner ring or rotating parts. However, if the cooling effect of
the housing is large, the shaft is connected to a heat source, or a
heated substance is conducted through the hollow shaft; the
temperature difference between the two rings can be even
greater. The amount of internal clearance is thus further reduced
by the differential expansion of the two rings as given in the
formula:

6t=a.AT.Do

Where,

at: Amount of reduced clearance due to heat differential, mm
a: Bearing material expansion coefficient 12.5 x 10'5,?'(1

AT: Inner/outer ring temperature differential, "C

Do: Outerring raceway diameter, mm

QOuter ring raceway diameter, Do, values can be approximated by
using formula

For ball bearings and spherical roller bearings,
Do=0.20(d+4.0D)

For roller bearings (except spherical roller bearing),
Do=0.25(d +3.0D)

Where,

d: Bearing bore diameter, mm

D: Bearing outside diameter, mm

nbc
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Radial Internal Clearance Values \\

Bearing Internal Clearance Values AsPer150: 5753 /15: 5935

6.4.1Deep Groove Ball Bearings (Cylindrical bore)

Table 6.2 Radial internal clearance for Deep groove ballbearing

with cylindrical bore.

Clezrance values in microns

N
=4

Bore diameter|
Group 2 Group N Group3 Group 4 Group 5
[mm}) Ic2) [CN) Ic3) [C4) (c5)
Over Incl. Min. Max. Min. M ax Min. Max. | Min. Max. Min. | Max.
25 t [} 7 > 1z a FE] - - -
& n [+ 7 2 1z a FE| 14 = 0 a7
[+ 1= o El E] 1= l P E] 33 2 45
E] 24 I e - 0 I 28 a0 L] 28 48
24 an : n [ 20 13 20 23 A £ ] a3
o ac n & 20 = 33 28 4, 40 il
40 il n & 3 5 ELd a0 51 LE 73
L) &5 5 a 8 13 43 EL] i LD i
a5 B 15 = a0 I 5 LE 7l £n ['a
2L o I 1z 24 a0 =8 53 B4 15 120
oo [ 1m0 20 5 £ 3 AEs 6l @ i 140
120 | 14D 2 23 B 44 4l El 7 ra os | 1En
2 3
140 | 160 FE] B 23 46 il H [EE I B P I (R =]
wo | 18O 2 e 0 & na 102 Gl 147 125 | 200
o | 200 2 30 an 7l &3 17 a7 | EE w0 | F=0
oo | s 2 e 2 oy " [EA I == [T )
z2n | #=0 2 40 a0 @5 B 150 [ 4= | o2es | 205 [ S0
=0 | 7RO F] as ar 105 | an FoOlomEs | 2as | 25 | 3a0
Ao | A1 2 He a0 s oo | 190 | s | amo | s | 3mo
£l = 2 8] s 125 10 A0 Mo | 3o | TS| 40
3rn | a0 ] 70 fa 145 o | 20| 225 | 20 | AS | &sn
aoo | s a an &0 10 50 20| 250 | 330 | 30 =]
a5 | SO0 3 a0 70 150 | g | 0| 80 | Az | 360 | sso
sop | FEO 4 00 an | 22| o | m0| a0 | a0 | aso | G0
=a | B30 (] s ap | 20| ;o | zom| 0 | S0 | cwo | es0
LEE I 10 130 ro | M0 | aao | 400 330 | orD | w40 | el
na | oo | an ) 2o | 290 | opn | 450|230 | 30 | e00 | BL0
oo | o | o o an | 329 [ aco | Sc0| 4so | oo | e70 [ G20
won | 1e0 200 170 - =0 330 [0 S0 TT F40 | wc4an
won | 120 0 ARG e IH0 | e | 600 | SED [ HSD BIG | 1RO
nzo | 1750 | ag S0 o | 419 | 3so | eso| ez | s20 | oso [ 1zec
20

sgluticns




6.4.2(A) Cylindrical Roller Bearing (Interchangeable)

Table 6.3 Radial internal clearance for cylindrical roller
bearing (interchangeable) with cylindrical bore.
Clearance valuas inmicrons
ETTREIE Group 2 Group M Group 2 Group4 Groups
[mm) [cz) [cn) [c2) [ca) [cs)
Owear Incl. Min. Max. Min. Max. Min Max. Min. Max. Min. Max.
i[e] s} 25 A0 L5 as fala] =0 £
il A s} 25 20 L5 as fala] =i £ Ak o
] el s} 25 20 L5 as fala] =i I []e] G
ao | an 3 30 w5 | 5o | a3 | eo | 8e BO | 1om
540 | =0 3 € 3o | w0 | 20| a0 | 7o | oo | ows | s
50 | &5 o | 40 | a0 | o | eo | so | eo | uo | no | ao
a5 | E0 o | as | ao | 7S &5 | wo | sc | 1zs | 20| s
80 | w0 | 5 j2ts] 50 | as | e no | oS |k 55 | 190
100 | 1zo 15 55 5o | w0 | B3 | 1z | ozs | 1es | 80 | 220
120 14 I [318] =0 (412 100 14% 145 170 200 240
%o 150 20 S0 L] 120 157} 155 165 215 = 375
-TH I I s s ] = 25 s 7o | T | k0| a0 | 300
B0 | zo0 | 35 o0 0 | as | ao | owes | 1 | 250 20s | a0
200 | 125 sE ) s | ea | 180 | wen | 220 | 280 | 20s | d&m
2| zma | g no no | rs | e | ows | oz3s | 300 | 3800 | ase
20 o | 5 25 | zs | es | 1m0 | 2ec | ze0 | =m0 | 3o | aao
2O w5 | 55 | 30 | =0 | zo% | 200 2= | s | 3mo | o« 48
N5 355 an 145 145 25 | 226 | 305 | 305 | 3I/G [ 455 | way
35 L aoe | oo | wo | wo | sso | seo0 | 370 | 370 | sso | so | coo
B0 aso | yp | @0 | a0 | a0 | ;o | oaio | @0 | S| ses | ces
450 | son | g | weo | s | sao | 300 | sso | 2a0 | ssno | ees | 73S

6.4.2(B.1) Cylindrical Roller Bearings (Non-interchangeable)

Table 6.4 Radial internal clearance for Cylindrical roller

bearing (non-interchangeable) with cylindrical bore.

Clezrance values in microns

Mo inal Bore
gameer 4l cina | cma NA GnA | cana cshA
Over Incl.| Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
a5 1o | o 2o | 3o | 35 45 | an 55 -
3] e |5 1o | o 20 | 20 3o | 35 45 | A5 55 | 65 75
13 2 | 5 [l 20 | o o | 3= as | oas =5 | &S ™
24 an | g ([ 8] 25 | 35 [ 40 50| N0 D | 70 2]
A &0 | oy 12|12 35 | 25 40| 45 55 | 55 ¢ | BC 95
40 G0 | g [N I EY 30 | 30 L5 | so £5 | BE a0 | wn no
50 =T [ E E 50| = 75| s S0 o 130
&5 G| 0 20 | 20 A0 | &0 0| 70 op | 0 no 130 =0
a0 0o | o 25 | 25 45 | 45 7o | 8 105|105 25| =5 1ED
120 20| o 25 | & 50| =0 BO | 5 120 | 120 145 | Mo z20s
120 a0 | s 0 |30 &0 | ec 0| s 135 WS el (200 230
140 &0 |13 35 | 35 65 | &5 I1C0| N5 150|150 B0 |z 2e0
160 B0 |15 5 | 35 73| 75 noo| 125 165 | 165 200 750 285
B0 200 | 20 40 | a0 a0 | B0 120 | 140 180 |0 220 | 275
200 225 20 45 | 45 S0 R0 135 | 155 200|200 240 305 35
225 250 35 S| B0 100 | TG0 150 170 25| 25 265 330 380
250 280 55 ts | 5 o | e 165 | 1|5 240|250 295|370 420
220 35 (33 eo |e0 120|120 180|205 Ze5|2es 325 | 4o 470
31 Bl G5 | 6% 135 | 135 200 S48 295 2us 30| 45t =0
wme 400|350 75 [ 75 B0 150 225|255 330|zmc 408| 5100 ses
400 450 |as  Ba [ 8= o | 285|235 370|370 455 | ses  es0

Mote: For besring with normal clearance, NA s added to bearing number, Bx. NU305NA
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6.4.2(B.2) Cylindrical Roller Bearings (Non-interchangeable)

Table 6.5 Radial internal clearance for Cylindrical roller

bearing (non-interchangeable) with cylindrical bore.

Clearance values in microns

Nominal Bore
diameter CINA CONA C1NA C2NA NA CINA
d [mm}
Qver  Incl [ Min. Max [Min. Max (M. Max [min. Max [Min. Max [ mmn. Max
10 = 5 7 ¥ 10 20| 20 an | 35 a5 | A3 55
] o | [ ] 20| 2o ESREE 45 | 4= 5
ELS 5 1% T 1! 10 20| 20 20| 35 45 | 4% 35
24 ao | & ST I L] 20 | 10 28| 25 35 | 40 S0 | 50 20
30 50 [F e 0| 12 P 40 | 45 =T 11 sl
50 o | o5 15 10 20 I~ LA N ) L 8] (35 £5 B0
jein] ac | = 15 12 20 [ = L o | =s 7 e %3
55 Bo [ 10 20 | & a0 |20 A0 | & el [ 7o 90 | 90 na
B0 oo | 10 25 |40 EL A5 | 45 TO | BD 105 | 105 125
16301 1zo | 1@ 5 - 25 B0 S0 Bo | 95 10| 120 145
120 14| s E] o |0 oI TS Tl R T (13 I ECT Y
140 G | 15 325 45 s [ 100 NS 150 [ 150 18c
10 180 5 an ] 45 | 35 F- T i N [ 1zo 165 | 165 200
B0 00| 20 400 | =0 g | 40 S -] 120 | o 180 | 1BO 220
o0 zis| e 45 | 3y e | aa g0 | g0 105 | ss 200|200 240
225  250| 25 40 A | 50 o oo 50 | 7a 210 265
0 @0[28 55 |ag es |55 N0 | No 165 |iES 240 295
280 35 | 30 & AL 75 | B0 120 o B0 Jyos 265 225
s ws |30 8= |43 75 | 850 BS [ 135 200(225 295 | 20e 340
355 soo0 | 3% &5 | en oo | 7= 15C | 1ED 225|255 330 | a3n a0s
oo 4mo | @ 85 |en o | Bs 17D | w0 3285 370 |3y aes
ey moo | 5O 9% | 70 ns | %3 190 | 1m0 e ] 315 A0 a0 sos

Mote: CHNA, COMA and CIMA =re applisd only to predision bearing of class 5 orhigher

6.4.3 Double Row Self Aligning Ball Bearing (Cylindrical bore)

Table 6.6(A) Radial internal clearance for Double

row self-aligning ball bearing with cylindrical bore.

Clearance valuesin microns

Bured:jan'leter Group 2 Group M Group 3 Group 4 Group5
(mm] (c2) (CH) [c3) (c4) [cs)
Over | Ind. | Min. | Max. [ Min. | Max Min. [ Max | Min. | Max. | Min. | Max
25 & 1 a 5 15 10 20 15 25 21 3
[} 10 2 ] & 7 12 5 19 33 27 42
10 14 2 0 : ] 13 26 2 ] 30 48
14 1] 3 12 8 il =] 28 £3 3 F 12 50
18 24 A 14 12 ] 17 10 il ) 14 52
24 ELs) = 16 n 24 19 15 5 & 40 58
30 40 & 8 13 9 73 40 34 53 4F 66

&0 50 & 1% 14 3 25 LE] 37 &7 S0 7

en &5 7 2 & 1) 30 20 45 [ ¥ =1 ]
ah 80 a 24 1] 40 in [=18] El} [E] Fl 108
B0 100 Ll . a2 48 &2 70 6 96 ag 124
100 120 10 Ell 5 56 S0 [=E] 5 114 105 145
120 140 12 38 30 ] [a]4] 100 S0 135 125 175
140 160 15 a4l 35 B0 70 1200 [1L] 161 150 20

Table 6.6(B) Radial internal clearance for Doubl
Bearing with tapered bore.

e Row Self Aligning Ball

Clearance valuesin micron:

e Group 2 Group N Group 3 Group 4 Group s
tmmi s {cN) 3] {ca) (=]
Owear Incl Min Max. Min. Max. Min. Max. Min. Max. Min Max
8 24 7 17 [E] 26 20 3 28 42 EX) 55

24 30 9 20 15 28 s 39 33 50 ddy [
30 A0 12 24 19 35 29 e 40 =) =¥ 72
a0 | so 14 7 2 | 3w |3 52 as | 65 | o 79
s0 | &5 I8 2 07| a7 al &l 56 a0 |73 | w9
&5 | 8o e )9 T I R S g |98 | e 123
g0 | oo | 29 | a7 42 | ea |62 | 90 | Ba ne | s | e
oo | 120 | 35 | =6 | so | @ 75 oa | wo | 79 | Bo | 7o
20 [ wo | s0 | a8 | 60 |98 | oo [ 3o [ wo | ws | ss | zos
o | e | oas | ova s | o | oo | so | ko | w | wo | 20
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6.4.4 (A) Spherical Roller Bearing (Cylindrical bore)

Table 6.7(A) Radial internal clearance for Spherical
roller bearing with cylindrical bore.

Clearance values in microns

Naminal bane Bearing with cylindrical bore
d‘_jarneter
mm 2 N a [ 5
e el min max L] max miin max miin max miin max
14 18 10 20 ) 35 35 45 45 &l &l 75
18 oy 10 2 o0 =) =) 43 43 23] 23] 75
oy wn 15 25 5 40 40 55 55 k) k) o5
wn 40 15 i) wn 43 43 23] 23] -] -] 10
40 50 20 35 -] 55 55 T ™AW 100 125
50 =] 20 0 40 =] =] 1) L. -] 120 130
=] -] 3 50 50 -] -] 110 10 145 145 180
-] 100 35 1] )1 100 135 13 &0 180 e
100 im &0 75 ™AW im 160 18 20 210 ]
i 140 ] a5 95 145 145 190 190 M0 240 a0
140 160 L] 110 LRI 1) 1m0 . 20 0
160 180 B3 120 12 @ 1B M40 240 3w 30 0
LR i) 0 130 13 20 a0 e ) o 430
fat (R} &l 120 140z o . s - ) k-] 470
x5 HE0 aa 150 15 0 240 Em 0 4 430 530
=0 om0 100 170 T 0 - ] 30 480 40 570
o R ) 1 110 190 1wz i S 1] I s S0 [-=1]
s ES 120 20 oo 30 0 410 410 530 S50 23]
S 400 130 0 &0 Mo MO 430 450 e =i1] T
400 450 140 240 40 3 I =00 S0 e ) BN
450 500 120 260 XD 410 410 =50 50 TH T L]
S0 S 150 250 Z0 440 440 EX B0 TEQ TED 1000
S EW 170 o 0 4E0 480 &S0 =) B 1000
O 70 190 350 0 zm s T FL ) =20 110
70 EW 210 30 0 0 s T 1010 1010 13m0
B0 Gl 23 230 43 &S0 50 EEd [ R ] 112 1440
o0 1000 260 250 480 Ti0 o G = b ) 1z 15m
1000 1130 230 530 Sw TE0 TR A0 10 13m0 130 17;
103 1230 il 580 S0 @m0 [ R ] 1030 1480 1480 1EW
1250 1400 350 620 B0 =m0 250 1240 1240 1EH 160 200
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6.4.4 (B) Spherical Roller Bearing (Cylindrical bore)

Table 6.7(B) Spherical Roller Bearing (Tapered bore)

Clearance values inmicrons

BDI'EdéaI‘I‘IEEI’ Group 2 Group N Group 3 Group 4 Group 5
M (c2) (cn) (c3) (cs) (cs)
Over Indl. Fin. K ax. Fin. K ax. Min. Max Min. Max. Min. Max.
18 24 15 25 25 35 35 45 &5 &0 &0 K]
24 30 20 30 30 Ll L0 55 55 75 75 95
3 &0 25 5 35 a0 =1 &5 &5 as as o5
40 50 30 45 45 40 a0 a0 fals] 00| 100 130
50 65 40 55 58 75 75 5 95 120 120 160
(= a0 =0 o o 95 25 120 120 1503 1503 200
a0 100 a5 a0 a0 (1] 1o 140 150 180 180 230
100 120 65 100 100 135 135 170 170 220 220 280
120 o 80 120 120 150 150 200 | 200 | 240 260 330
140 160 20 130 130 B0 &0 230 230 030 030 [&1n]
&0 [z1n] 100 &0 140 200 200 260 260 340 340 430
B0 | 200 [} 160 160 230 | 230 | 290 | 290 | 3T0 | 270 470
200 225 120 B0 180 250 250 320 320 Elle] Elle] 520
225 250 140 200 200 270 270 150 150 450 450 570
250 | 280 160 | 220 | 220 | 3200 | 300 | 390 | 390 [ 4%0 | 4%0 | 620
280 315 170 240 2400 430 430 430 430 540 540 =]
N5 355 190 250 20 Elsn] 360 &0 470 590 590 MO
365 | 400 210 300 300 | 400 | 400 120 520 G50 G50 Bz0
400 | 450 230 330 330 450 450 570 570 720 720 210
50 500 260 270 Pl 4300 30 630 &30 M0 Mo 1200
S00 60 90 410 410 540 G40 SED &HA0 arng arng [{[nz0]
560 | 630 220 | 480 | 440 | 600 | 600 | 760 | TR0 | 9BO [ 98O | 1230
t30 [ Mo 350 | 510 510 aro | D | BSO [ 850 | 10%0 | 10%0 | 13680
el BOD F30 arm arn 750 750 GED) GEQ 1220 1220 1500
800 | 900 | 440 | 6s0 | 650 | Ba0 | A40 | jorg | o7 | 1370 | 1370 | wso
500 |1o00 | 450 | 70 | 70 | 930 | 930 | jpuo | s | 1520 | 1520 | Beo
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Bearing Preload is the process of applying an axial load,
independent of external loads, to a bearing. An axial preload
ensures constant contact between the rolling element and
raceways reducing or eliminating play inside bearing.

Bearings are preloaded to increase rigidity and thereby to reduce
unwanted bearing's displacement. This means that the bearings'
internal clearance is negative before operation. This is called
"preload" and is commonly applied to angular ball bearings and
tapered roller bearings.

The amount of preload applied is important. It must be sufficient
to reduce the excess play, but care must be taken not to apply too
much preload. Proper preload allows the rolling elements to
freely rotate in the bearing races, while excessive preload could
lead to skidding. This will increase friction and heat generation,
which can ultimately lead to premature bearing failure.

Purpose of preload

(1) Bearing's rigidity increases, internal clearance tends not to
be produced even when heavy load is applied.

(2) The particular frequency of the bearing increases and is
becomes suitable for high-speed rotation.

(3) Shaft run-out is suppressed; rotation and position precision
are enhanced.

(4) Vibration and noise are controlled.

(5) Sliding of rolling elements by turning, spinning, or pivoting,
iscontrolled and smearingis reduced.

(6) Fretting produced by external vibration is prevented.

nbc
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Preloading different types of bearings
1. Deep groove ball bearings

Deep groove ball bearings requiring a preload —
must be loaded axially. Axial load can be
applied to the outer ring or inner ring. The race
comes in contact with the ball and translates
this load to the raceway of the outer or inner
ring. This creates a contact angle, between the
race, the ball and the outer race. Preloading of
deep groove ball bearings is optional but
preloading of angular contact bearings is mandatory. Preloading
can be done using a constant-force adjustable spacer (spring
washer). Spring preloading reduces noise and is widely used in
electric motors

Spring washer,

2. Angular contact bearing

Angular contact bearings have large contact angles typically 15°,
25°,30% or40°. Angular contact bearings which are manufactured
in matched pairs are referred to as duplex bearings. Duplex
bearings are manufactured with the bearing faces adjacent to
each other in face to face or back to back arrangement. The
raceways of duplex bearings are slightly offset but
come together when the proper preload is
applied during assembly.

In Back-to-back arrangement, the bearings has a
clearance between the inner ring faces. After
preloading, the inner rings are clamped together,
bringing the inner ring and outer ring faces flush
with each other and resulting in contact angles
that diverge towards the centerline.

nbc
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In Face-to-face bearings assembly, there is a clearance
between the outer rings. After preloading, the outer glg
ring faces and inner ring faces are clamped together, - ~
bringing the faces flush with each other and resulting

in contact angles that converge towards the centerline. oo

Tandem assembly two or more bearings are
arranged in the same orientation. During assembly,
the inner rings are clamped together, resulting in
contact angles that are parallel to each other and {~ -
increases the thrust capacity in one direction only.

Preload methods
There are two main methods of preloading bearings
Rigid preloading

It provides the higher radial and axial rigidity. The preload is
obtained by applying a load with a precision locknut or clamping
element and a spacers is used between the two bearings. The nut
applies an axial load to the inner or outer bearing ring and thus
preloads bearings. Shims may also be used to obtain the proper
preload

Bearing A Bearing B

220 S

\ W g
L 1
~ YA
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Spring preload

Also referred as constant pressure preloading. Spring is used for
applying an axial force to the non-rotating inner or outer of
bearing. The force applied by the spring is relatively constant
throughout its compression. Spring preloading can withstand
high operating speeds as compared to rigid preloading.

Bearing B Spring  Bearing B
IS LA LLLLS, -
X VL N

— 5
v, B
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