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4] Bearing internal clearance

Table 4.1 Rodd internd cleaance of neede roller b=arings (Unit. )
Mormind bore dameter
A c2 CH c3 c4
ower incl rmin. CEE. min TR, rrin. Che. rrin. e
a o] 20 o 0 25 55 35 &5
10 L] o 30 a 40 25 55 35 &5
18 24 8] 20 10 0 25 5 35 &5
24 jea) o] 30 a 45 30 &5 40 0
30 0 o 35 15 ) 35 a 45 80
40 20 5 40 e} 55 40 75 55 0
S0 &5 5 45 b} &5 45 w0 &5 105
&5 g0 5 55 25 75 55 105 75 125
20 1m 10 &0 20 20 &5 115 20 140
100 1@ 1a &5 k3 20 &0 135 105 1a0
120 140 1] 75 10 105 0 155 115 180
140 160 15 80 a0 115 1m 165 120 195
180 1&d m 85 =1} 125 110 175 150 215
180 200 25 25 &5 135 125 195 165 235
20 225 0 105 75 150 140 215 180 255
225 250 40 115 0 185 155 peic 1 s 280
240 280 45 125 100 180 175 255 30 310
280 315 ) 125 110 195 195 280 255 240
35 355 55 145 125 215 215 305 fuzn) 370
355 400 &5 140 140 235 245 340 200 415
40 450 0 170 155 275 270 390 355 455

m Lubrication

£1 Lubrication of rolling bearings

The pupoze of bearing lubrication is to prevent direct metallic contact between the various
rolling and sliding elements. This is accomplished tlurough the formation of a thin oil (or
grease ) film on the contact surtaces Howewer for rolling bearings. lubrication has the
following advantages:

(1) Friction and wear reduction

(21 Friction heat dis=ipation

(31 Frolonged bearing life

(4) Frevention of rust

(61 Frotection against harmfud elements

In order to achieve the above effects. the most effective lubrication method for the operating
conditions must be selected. Also. a good quality. reliable lubricant must be selected In
addition an effectively disignld seating =ystem that prewvents the intusion of damaging
elements (Dust, water, etc. ) into the bearing interior. remowves dust and other impurities from
the lubricant and prevents the lubricant from lealing o the outside. is also a requirement
Almost all rolling bearings use either grease or oil lubrication methods but in some special
applications, a solid lubricant such as molybdenun disulfide or graphite may be wsed.
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5.2 Lubrication methods and characteristics

The lubrication methods come 1n two general methods grease or oil. each with their own
characteriztics. These characteristics are shown in table 5.1

Table 5.1 Compaison of grecs e lukic ation and oil lukri cation characteristic s

Method
m Ius:i::ﬁn Qil ILbrication
Handling Very gooadl Fasir
Fielickaility Good ery good
Coding effect Poor Good jcirculotion necessory)
Sed's structure Good Fouir
Poveer loss Goool Goool
Brvvironment c ontorminodion ool Fiir
Hgh speed rotation Poor Gaoool

5.2 Grease lubrication
Grease fype lubricants are relatively easy to handle and requre only the simplest sealing
devices. For these reasons, grease is the mostwdely used lubricant for rolling bearings.

6.2.1 Types and characteristics of grease

Lubricating grease are composed of either a mineral ol base or a myathetic oi base. To tus
base a thickener and other additives are added. The properties of all greases are mainly
determined by the lkind of base ol used and by the combination of thickemng agent and
valious additives.

Standard greases and thew characienstics are listed in Table 52 as performance
characteristics of even the same type of grease will vary widely from brand to brand, itis
best to checl: the manufactuwrers' data when selecting a grease.

Also, greases of different brands should not be mized becase of the different additives they
contain.

However, if different greases must be mixed. at least greases with the same base oil and
thickemng agent should be selected But even when greases of the samel base oil and
thickemng agent are mized, the quality of U grease mayv stll change due to the difference in
addittves For this reason changes in consistency and other qualities should be checlied
before being applied.



Takle 52 Grecse vaietiss and charac teristics
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A Sodiurm greoss Calcium compound
Lith oren
GrecEs Nome iurm 1] B ey s
’ o Cort Mo soogo
Thickener Li soop Mol socga Cartli soop
Bose al Mineral oil Diester oil Silic one ail Mineral ol Mineral oil
Droppirg point 170~ 150 17~ 170 200 ~ 250 150~ 180 1580~ 180
Oyoerorting
termpemitue ronge ©| o0~ 130 S0~ +13 .50~ +140 .20~ +130 20~ +120
Wechorical stokility Excellent Good Good Excellent ~ Good EBxelent ~ Good
Pressure resistonce Goool Coood poor Goool Bz ellent ~ Good
‘Water resstance Cood Cood Cood Zood ~ poor Goool ~ poor
‘Widest range of EBxcellent lows Suitcdole for high Sorme ermulsfic otion | Exc ellent presune
applicofions. terrperature onol ond lowy when vater is resstonce cno
weenlr ©haroctetistios. | tfermperotures. infrocuced. rmechanic ol stolility.
Applications | crecee sedin ol | Suitckle for sl Unsuitclole for hecrvy | Excellent Suitalole for
types of ralling szed ond minicture | lood applicafions charoctenstics at earings receiving
bearings. l=orings. oue to kow ol film rekfively high shoc k loodls.
strength. termperotures.

Greose nome

Alurminum grecse

Non-soogo bose greose
Thickener

Bertone dblico gel uren, cordoon block

iRISHErTES e fluorine compounds, etc.
Bore ol Mneral ol Mrerd ol Synthetic oil
Dropping point 0~ 50 2580 ov akbove 280 or cbove
mmmge i 10~ +80 0~ +130 .50~ +200
techonical stooility Good ~ poor Good Good
Pressure resistonce Good Coool Good
‘Worter resistance oo Good Good
Exdelent vecosity | Conbe ued ina wide range of lowto

Applicotions

chomictenstics.

Suitolole for
= orings sulsjec
to vilorotions.

and thickener.

high fermpemtures. Shoves excelent heot
resistorc e cold resistonce chermicol
resistonc & and other choroctenstics
wihien rrotched with o suitcble bose ol

Grecse used in ol tyoes of rolling beorings.

ITote: The fig wes given for operating temperatwe range are standard
charac teristic walues, and are oot guaranteed
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622 Amouwt of grease

The amouwit of grease usedin any given situation will depend on many factors relatng to the
mize and shaped the housing. space limitations bearing's rotating speed and tvpe of grease
used.

As oa general rule, housings and bearings should be only filled from 50% to 80% of their
capacities,

here speeds are high and temperatwe rises need to be keptto a minimum, a reduced
amo it of grease shoud be used. Excessive amounts of grease cause temperatwe rise which
w twn causes the grease to soften and may allow lealage. With excessive grease fills
oxidation and deterioration mayv cause lubricating efficiency to be lowered.

bMoreovyer, the standard bearing space can be found by below formula (511

V=K-W.........ce.... Form;da (61)

where,

Vo Quantity of bearing space open tvpe (approx ) cm®
I : Bearing space factor (Table 5.3

W Mass of bearing kg (See bearing tables)

Takole 53 Bearings spoce ratio K

Be cring typs Retainer tyee K
Presed or hMachined
Heedle oller kbeorings . 35
refoiner
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