11. Mounting and dismounting

Praper apaeratlon of rolling bearings is also determined
by a proper selection of the solution of mounting and
digmounting, considering the type and size of bearlng, fit,
adequate tools for these operations, performance ete,

As being precision components, rolling bearings should
be handled carefully whaen staring ar mounting, Thus, the
following conditions should be observed:

- storing in their original package, on special shelves, in
dry room, temperature of +18°C... + 20°G, maximum mols-
ture degree of 60%

- handling bearings while storing and mounting should
be carefully done so that original package to be protected
and not to be deteriorated.

- bearings should be unpacked only when they are to be
mounted.

Thay shouldnt be washed if original package hasn't
been destroyed,

- ag the adjoint parts of bearings are accurate, without
burrs, chips ar hits, special care should be taken

Mounting of bearings with
cylindrical bore

Bearlngs with cylindrical bore which are to hawve tight fit
on shaft or in housing respectively, will be mounted by
mechanical, thermie or hydraulic moans,

The pressing force should be transmitted only by the ring
which iz pressed on the shaft or Into the housing bore.
Transmission by rolling bearings should be avolded as they
can get deformed and pramature damage can ocour,

Speclal sleeves with one or two ribs, fig.71.1, a and b are
used when mounting amall and medium-sized bearings,
whieh are to be mounted with transition fit. In case of
ze/f-aligning ball bearings or spherical roller thrust hear-
ings, & plate is mounted for a proper logation of the outer
ring, as shown in flg. 11.2

Mechanical or hydraulic presses are used as shown In
fig. 11.2, in caze of serial production so that force can be
continuously and gradually applied.
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Fig. 11.2

For the mounting of bearings with clearance fit nte the
housing or on the shaft, the ring with transitien or tight fit
should be mounted flist, after which the shafi-bearing
assembly will be mounted into the housing as shewn in
fig.11.4, & and b.

In case of dismountable bearings, rings can be mounted . |
saparately - flg. 11.5, even if an tight fit is required for beth
rings.



The mounting of medium {d = 50 mm}) and large-sizad
bearings with tight flt, requires much greater prassing
forces. That's why in this case heating of bearings up to
+80°C... + 110°C should be used instead of pressing, ex-
cepting shielded bearings, 22 (2ZR) type and sealed bear-
Inge, 2AS (2RSA) type.

For the bearings heating, oil bath, electric range, heating
devica with thermic ring or induction heating device etc.
can be ysad as shown in fig.11.5, a-d.

The device with therrmie ring - fig.11.6 ¢ consists of a split
aluminlum ring with three grips and cuts which make it be
alastic.

Thermicring bore diamster is equal 1o Inner ring raceway
diameter of dismountable bearings

The ring outside diameter can be caloulated using the
equation:

Doy = ¥ & df — 3d=, mm,

whare:

D = outside dismeter of the thermle ring,

dy = dlameter of the inner ring raceway, mm
d = pearing bore diameter, mm

The weight of the thermic ring is approximatsly squal to
the walight of the bearing inner ring.

In caze of large-sized cylindrical roller bearlngs, heating
s done with Induction devices. These devices consist of a
coil inductor, themmnal relays for tempearature adjustment
and timers. 380 V voltage and 50 - 60 Hz frequency induc-
tors areuzed for bearings with bore diarmeter up ta 200 mm.
For larger-sized bearings, 20,.. 40V voltage and 50- 60 Hz
inductors ana usad,

Thig device is schematically shown In fig, 11.6.d.
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Fig. 11.6 (continued)

Mounting of bearings with tapered
bore

Tapered bore bearings ¢an ba mounted directly on the
shaft, on adapter sleeve or withdrawal sleeve, These bear-
ings should always be mounted only with an tight fit. The
tight fit can be done by an axial displacement of the bearing
inner ring which is mounted directly on the tapered spindle
of the shaft or by an axial displacement of the adapter or
withdrawal sieeve.

The values of reduction in radlal clearance are glven in
tablas 11.1 and 11.2, as function of axial displacement on
shaft of salf-aligning hall bearings and spherical roller
thrust bearings. After mounting the initial radial clearance
is fo be considered,
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After mounting, radial clearance of radial and self-align-
ing ball bearings ara |n accordance with table 11.1.

The values of tightening are estimated by the values of
the radial clearance reduction or of axial displacement.
Axial displacement of the mounted bearing is measured by
means of a limit gauge, as shown In fig, 11.7, a and b. Tha
thickness of the limit gauge can be calculated from:

mmsS—3

whare;

m = thickness of the [imlt gaugs, mm

8 = distanca initially measurad, mm

a = axial displacement, from table 11.1, mm

Example A bearing 22252 d = 260 mm, taper 1:12,
distance 3=10 mm, distance *a* fram tabla 11.1
= 1,90mm, m = 10-1,9 = 8§10 mm

Small-sized bearings with tapered bore which are ta be
mounted direcily on the shatt or with adapter or withdrawal
sleoves can be axially displaced by means of a nut as
shown In fig. 11.8, &, or by means of a special sleeve as in
fig. 11.8 b,
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Fig. 11.8

Medium-slzed bearings can be axially displaced by
means of a special nut as shown in fig. 11.8 and some
screws. Then, the nut Is to be dismounted and replaced
with a nut for axial fastening.
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Values for geif-aligning ball bearings radial clearanca, after mouniing

Fig. 11.2 Fig. 11.10

Special hydraulic presses - fig, 11.10 or speclal hydraulio
nuts - fig. 11.11 are used to mount medium and large-sized
bearings.

Values 10 mm Table 111
ﬁnu Reduction Auial d|mplecanent "a", tapsr 1:12 Minlmum redisl olesrancs B
diameter of radial nftar in case
d claarance o th et il sdalt on tapared aleeus of olearancs group
ayar up 1 o high bow high oW high nesrnal 3
- 0 0,003 0,018 0,23 0,23 0,24 025 &3 0,03
0 30 0,005 0,010 o2 0,23 0. 024 Qo 008
30 i 0,008 o5 020 0,30 022 03z o001 ke
40 B o010 0,018 031 0,34 0,35 0,37 0015 0025
80 8BS omaz 0,018 0,39 0,47 0,45 0,42 0018 o83
L B0 0,015 0,05 0,43 a7 048 o,60 oo 0,04
BY L 0,2 0,034 0,54 &80 0,55 0,82 0,02 0,04
100 120 0,025 0,005 0,56 .70 0,80 Q.75 o028 0,055 /
A of
Values for spherical roller bearings radial clearance, afier mounting
Vabibea i mam Table 11,2
/ Bore Reduction Axial dispalcament 4, taper 1:12 Axlal dispiacement "a", taper 1:30 Minknvsm radial clearancs
diameter of radial gtter mounting, in cass
d clearanco on lapered shalt  ontapored sleeve onfiopered ahelt  on tapsred slesve of clearanoce group
ouval  Wpke Lo high Ik hagh (10 high -] high loaw high Nomal C3 Cd
34 40 o028 0435 035 [+F 0,24 0,45 - - - - 0016 002§ 004
40 50 o082 Qo3 a4 .45 0,45 0.5 a - - & e 0,03 9,06
| S0 85 2,03 0,04 o, 4% L1 0.5 o7 - = - - 0035 OR3E 00%8
85 a0 004 DiRE 3.8 o8 o,y 0,85 - - = - 0,035 0,04 a.a7r
B0 100 o045 0,06 0,7 08 n7a 1 1,7 2.2 1.8 24 boaE 0,05 0,08
00 120 0,05 0,07 o7 11 08 1,8 1,8 a7 2 28 0,05 0085 @
120 140 0088 008 1,1 14 1,2 1.5 27 a6 BB 3.8 s Q08 &1
140 180 D075 g1 1,2 1,6 1,3 1,7 | 4 a1 42 0,055 0,ae 14
184 180 0,08 011 1.3 1,7 1.4 1,8 32 42 3,3 4.8 0,08 a,1 .15
130 200 008 0,13 1.4 2 1,5 2.2 3,8 4,5 3,6 5 nar 0,1 @18
200 Z35 o, 014 1,8 22 1,7 24 4 5.5 42 6T 0,08 Q12 0,148
PR PR a,11 0,15 17 24 1,8 26 4.2 a 48 8,2 0,08 2,13 0,2
50 28O 012 o,17 1,8 28 2 28 4.7 8,7 4.8 68 a,1 0,14 D22
280 W8 013 18 2 a 22 32 5 1.5 6,2 7T 0,11 0,18 0,24
N3 A= 015 @21 24 34 28 38 B 8.2 6,2 a4 a2 a7 0,26
388 400 a,17 0,23 2,8 34 23 49 65 8 a4 42 3,13 018 028
400 48D 0,2 0,29 a1 4,1 34 a4 Y7 1 o 10,2 .13 0.2 9,31
450 500 0,21 0,28 a3 4.4 38 4,8 B2 11 84 11,2 0,18 0,23 0,35
500 SED 0,24 0,3 a7 ] 4,1 B4 B2 125 98 12,8 o017 0,25 0,38
#E50 &30 0,25 0,35 4 54 4.4 ) gie] 13,8 10,4 14 e 02 0,51
l83 TI0 03 o4 4,8 82 51 B4 15 155 12 % oz om 045
O B0 0,34 0,45 53 T 5, T 132 178 134 18 b.Ed 0,35 2,31
BOO 50O 0,37 0,5 8,7 TA 6,3 B,5 14,3 16,5 14,8 a0 0,27 0,38 HET
B0 1000 O 0,55 53 85 T B4 158 21 16,4 22 0,3 0,43 a,84
1000 1200 045 0,8 8.4 ] T.B 108 17 22 14 24 0,52 0,26 a7
1200 1250 048 0,85 T B.E 83 11 18,5 a5 19.8 28 0,34 0,64 &7
b S A

Fig. 11.11
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To reduce the bearing displacing force in case of large
-sized bearings, pressunized oil is to be infroduced between
the tapered surfaces of the shaft spindle, bearing and
adapter or withdrawal sleeves, as shown In fig. 11.11a and
b, by means of an oil pump - fig.11.10 or oil injecter - fig.
11.12. One or more grooves should be providad as shown
infig. 11.13, a and b so that il can be distributed betwaen
the mounting surfacas.

Fig. 11.13

Bearing dismounting

When bearngs with tapared bore are to be dismounted
from the shaft or housing, the succession of operations is
invarsely done than in case of mounting.

Thus, the assembly mounted with clearance fit or small
tightening Is to be dismounted first and then the paris
meunted with greater tightening, as shown Infig. 11.14 and
flg. 11.15.

112

o P

7

SR

Fig. 11.15

To use machanlical or hydraullo Instruments when dis-
mounting bearings, a speclal design of the shaft and hous-
Ing is required, as shown In fig. 11.16, a-b: withdrawal
grooves (a), threaded bores (b), grooves for oil distribution,
fig.11.13.

Fig. 11.18
Medium and small-sized bearings which ara mountad
with an tight fit are dismounted from the shaft by means of
& saft steal or copper mandrel or by means of mechanical
or hydraulic presses - fig. 11,17, a-¢.
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Fig. 1.7

To reduce the frictional force when dismeounting large-
sized bearlngs which were mounted on shaft with tight fit,
pressurized oil should be introduced, as In ¢ase of mount-
ing - flg.11.11,

To dismount bearings with tapered bore which were
mounted directly on the shaft or bearings whigh were
mounted with withdrawal or edapter sleeves, the nut axially
fastanad should be first stripped. Then, dismaounting is to be
done by light hammering on the inner ring by means of a
soft steal or copper mandrel, as shown In fig. 11.18, a and b.

In case of bearings mounted with withdrawal slesves, a
nut [s to be screwed up on the threaded part provided for
thiz purpose, a5 shown in fig. 11.18, a and b,

Fig. 11,18

In case of large-sized bearings, hydraulic devices are
used as in case of mounting.

Some solutions for dismounting bearings with tapered
bare mounted directly on the shaft spindle, with adapter or
withdrawal sleave are given in flg. 11.20, a and b,
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