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Figure Arrangement | Examples of Bearing No. Features

Back-to-back | HR 30210J DB+KLR10 | Two standard bearings are combined. The bearing

. clearances are adjusted by cone spacers of cup

| | spacers. The cones and cups and spacers are marked
with serial numbers and mating marks, Components
with the same serial number can be assembled

Face-to-face | HR 30210JDF +KR referring to the matching symbols.
The KBE type is a back-to-back arrangement of
r@ KBE Type |100KBE 31+L bearings with the cup and spacer integrated, and the

| N KH type is a face-to-face amangement in which the
cones are integrated. Since the bearing clearance is

‘@5 adjusted using spacers, It is necessary Tﬂt; f
K components to have the same serial number for
HTwe  [10KH3EK assembly with reference to matching symbols.
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UCP UCIP UCPK UCPH
20 ¢ o,
UBP UBLP =
Cast Steel EWP ENLP K__. =S,
Cast Iron
Pilow | Fubber 7 \
Types —
Pressed Steel IR
R
U:HF —
Square Flange Type JBF
Round Flange Unit
with Spigot Joint
Square Flange Unit
with Spigot Joint
Rhombic Flange UCFL EWFL _.—=~..  UCFA — UCFK -5 7=
Flanged | 5y.oning Flange UKFL UBLF @ﬁ@]ﬁ ¢ {'@
T | Gt Flange UBFL ENFL =Y =
BFF ) LBPFL
Pressed Steel ENPE f’@:‘)\ ENPFL O ;
Takeup Type
Cartridge Type
Cariridge Type with Cover

Ball Bearings for Units
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Molded Pressed Machinad
cage steel or brass phenclic resin
cage

That of the bearing That of tha hearing Enables the Emiting Usualy certarad on a
spead of the bearing 10 ring, which anables
Limiting speed b increased lhie lirniting speed of
the bearing to ba noreased
Poiyamide 6/6 ; Does not restrict the Does not restrict the 110°C {230°F) maxd
= 120°C (250°F) continuously  beasing operating biearing operating comtinuausly
& 150°C [300°F) shorl temparature temperature
Temperature periods of fime
* For other materiaks,
consult with MR
B » Low cosflicent of Metal-to-metal contagt  Low brass-to-metal » Excallert coefiicient of
friction [requires edequate coefficient of friction friction
Lubrication = (Zond parfarmancs Iutarication) * Cage mpragnated with
whan lubrication is deficiant ail : optimumn bearing
lubsication
Excellent performanca Restricted by : + Excellent resistance « Good performance with
Resistance to # Lightress « machanical resistance  » Mantains cartering cage centarad ona ring
sia » Elastisity s mgthod of sssembly despis tha dynamic » Lens inartia
vibration » potential uribalance unbalance loads * (3ood dynamic balance
Excelent performance Risk of cage falure * High mechanical Excellent performanca
Sudden  Lightness resistance bt : becausa of :
accealerations and * Elasticiiy * lack of ﬂEixbil'rl_v . . téz-;ﬂh'lenia il
\ * high inartia . mechanic
decelerations resistance
Misalignment Excellent perfommancs Alsk of cage failure Lz not recammendad Use not recommended
» Elasgtici
between shaft y
and housing
« Cage replacing the High cost High cost
steal cags for many = Sansitive 1o alectroltic = Usually rasarsed for
Comments types of bearing phenorerIcn In high-speed andfor
presenca of masture higih-pracison beanngs
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Bearing | Bar | ke e
garing ' anpl
TYPES | wimfinst | T
Callars | Baanngs
@; = @l L%
Radial Loads @ @ @ @
&
§ — —
3| Axial Loads O . @
~!| Combined 5
Loads
High Speeds @ O
High Accuracy
Low Noise and
Torque
iy | (0) | (0 ©
Angular O O
Misalignment -
Self-Aligning
Capability
Ring " )
Separability R ¥ b¥e
Fixed-End )
Baaring ™ o
Free-End .
Bearing ki *
Taperad Bora )
in Innar Ring g
Z w o a 5
Bao 2 g5 5 -
: I : ;
e |58 | HE L
2 Sox| Sog =3 %s
s HES £2 52

@Emllem @Guud OFalr O Poor X impossible

% Applicabls, but it Is necessary to allow shaft contraction/slongation at fitting surfaces of bearings.

¥ Applicabie

— One direction +— Two directions
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Units © gm

Nominal Baore Clearance

Diameter

d(mm) C2 CN &3 C4 Cs
over el min omax | min  max | min omax | min o | min o max
10 only 0] 7 2 13 B 23| 14 29| 20 37
10 0 9] 3 @1 | s 33| ® 8
18 24 0 10 b 200 13 2B| 2 36| 28 48
24 30 1 11 5 2| 13 28| 23 4| 30 83
30 40 1 1 6 20 15 33| 28 46| 40 64

50 1 1 230 18 36| 30 K1) 4h T3

15 8 2B 23 43( 38 61| 65 90
65 80 1 18| 10 30| 25 51} 46 71| 65 106
1 18| 12 36| 30 68| 63 84| 78 120

100 120 2 20 15 41 36 BE | 61 a7 a0 140
120 140 2 23 18 48 a1 B1 Tt 114 | 105 160
140 160 2 23 18 ha a8 M B1 130 {120 180
160 180 2 25| 20 61| 53 02| 91 147135 200
180 200 2 0] 256 71 63 117 [ 107 163 | 160 230
200 225 F) 51 256 85| 75 140 (125 196|176 285
226 250 2 40| 30 95| 85 160|145 225|208 300
250 280 7 45| 35 106| 90 170|166 245|275 340
280 316 2 B 40 116|100 190|175 270|248 370
216 35 3 60| 45 126[ 110 2101195 300|275 410
365 400 3 70| 55 145[130 240 (225 340|315 460
400 450 3 80| 60 170|150 270|250 3a0| 360 510
450 500 3 90) 70 190|170 300|280 4200390 &70
500 560 10 100| B0 210|180 330|310 470|440 &30
560 630 10 110| 80 730|210 360|390 520|480 90

630 710 20 130
140

0 780|240 400|380 6570 G40 760
710 800 20 ]

290 | 270 450|430 630 (600 84D

03—k 039l L-).__gl)"NSA;J).;i» & b gy yo sl asgl) wles sla Sy o Jb o s=0 SaINER ju 0) J93n)d

alygd gl aggly  yuled gl Siy a0 JU 5950 Sl o

Units © gm
Nominal Bore Axial Internal Clearance
Diameter Contact Angle 30° - Contact Angle 40"
d (mm) CN - C4 CN C3 C4
over inel min max min M min meu min max min i min e
— 10 9 29 29 49 | 48 69 6 26 | 26 46 | 45 66
10 18 10 30| 30 50| 50 70 7 27 | 27 47 | 47 &7
18 24 19 39 | 38 59 | B3 79 | 13 33 | 33 83| B3 73
24 30 20 40| 40 60 | 60 80 | 14 34 | 34 B4 | B4 74
30 40 26 46 | 46 66 | 66 86 | 19 38 | 38 69| 59 79
40 50 29 49 | 49 69 | 69 &9 | 21 41 41 61 61 81
50 65 35 60 | 60 85 | 85 110 | 25 B0 | 50 75 | 75 100
65 80 38 63| 63 88 | B8 115 | 27 52 | &2 77 77100
80 100 49 74 74 99 | 99 126 | 35 60.| 60 85 | B5 110
100 120 72 97 | 97 120 | 120 145 | B2 77 77 100 | 100 125
120 140 B5 116 | 116 146 | 145 176 | 63 93 | 93 125 | 126 156
140 160 90 120 | 120 160 | 150 180 | 66 96 | 96 1256 | 126 156
160 180 96 126 | 125 1656 | 1656 185 | 68 98 | 98 130 | 130 160
180 200 110 140 | 140 170 | 170 200 | BO 110 | 110 140 | 130 170

Remarks This table is applicable to bearings in Tolerance Classes Normal and 6. For intemal axial clearances in beariHEs
in tolerance classes better than 5 and contact angles of 15°and 25', it is advisable to consult NSK,
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Radius (min) o
geeg Groove Ball
Barings,
Sal-Aligning Ball | A" Contect
7 (min) Bearings, Tapered Roller
Cylindrical Roller Bearings, Spherical
o Tamax ReanngS ter | Roller Bearings Chamfer Dimensions, Fillet Radius, and Shoulder
7 (min) Bearings Height
005 0.06 .02 -
0.08 0.08 0.3 =
0.1 0.1 0.4 -
0.15 0.15 0.6 = Shatt U
0.2 02 08 - ndercut
e 03 J L Units - mm
06 06 2 2.5 . :
1 1 25 3 Chamfer Dimensions Undercut Dimensions
1.1 1 395 a5 of |I*IHEI‘ﬂi'Id
Outer Rings
15 15 4 45 7 (min) or #; (min) 1 ¥y b
2 2 45 5
21 2 55 ] 1 02 1.3 2
T g i o | | B
4 3 8 9 2 0.5 25 :
21 05 25
- : 19 " 25 05 25 4
75 6 16 18 3 05 3 4.7
4 0.5 4 59
210 4 > 5 06 5 74
15 12 29 32 6 06 ] 8.6
19 15 38 42 75 0.6 T 10
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Bearing types
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Dimension Dimension
Symbols Symbols
Bearing Bearing
Bearing Type Series SJrEEgIS Bearing Type Series Symbgﬂs wﬁ"?gl
Symbols Width | Diameter Symbols SITLIS Iniameter
Symbals | Symbals Height Symbals
Symbols
& 1 B
_ g: E E ] ; . Double-Row NNU4S NNU | 4 9
Single-Row ) Gylindrical NN30 NN 0
Deep Groove 60 & (1) 0 Roller Bearings
Ball Bearings 62 B o 2 5
63 & (0 3 NA4S MA a 8
: Needle Roller NA49 NA 4 9
Single-Row L 7 (1) 9 Bearings NA59 NA 5 9
Angular 70 / (1) 0 NAG9 NA 6 9
Contact 72 7 (0) 2
Ball Bearings 73 7 (8)] 3
329 3 2 9
12 1 (0 2 320 3 2 0
Self-Aligning 13 1 (o) 3 330 3 3 0
Ball Bearings 22 2 (2) 2 331 3 3 .
23 2 (2) 3 Egg?ir{id Roller 302 3 0 7
NU10 NU ! 0 e 322 3 2 2
NU2 MU (0} 2 332 3 3 2
NU | 2
: Eiz NU {E} 3 — 3 . 3
: on . .
NU23 ML 2 3 3 4 2 J
N NU (
u4 (0) 4 = 3 . 0
NJ2 MJ (0] 2 231 2 3 i
NJ22 NSO 2 2 Spherical 222 2 i 2
Roller
NJ3 M (0} 3 Bearings 232 2 3 2
- LLEs NS 2 3 213() 2 o | 3
Single-Fow NJ4 NG| |4
Cylindrical 223 2 2 3
i NUP2Z  NUP | (0) | 2
0 NUP22 NUP | 2 2 511 5 1 1
NUP3 NUP | (0 | 3 512 5 1 2
NUP23  NUP 2 3 513 B 1 3
Thrust Ball
N10 N 1 0 Flat Seets 522 5 2 2
N2 N ()] 2 523 6 2 3
N3 N (0) 3 524 5 2 4
N4 M (0) 4 '
NF2 NF | (0) 2 Spherical 292 2 g i
NF3 NF (0) 9 'IE'I';:,:Ist Flsnllar 9 2 :
NF4 Ne | oo | 4 " 294 2 9 4

Note (!} Bearing Series Symbol 213 should logically be 203, but customrily it is numbered 213.
Remarks Numbers in { ) in the column of width symbols are usually omitted from the bearing number.
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(*)

HR is prefix to bearing series symbols.

Basic Numbers Auxiliary Symbols
) _ External Features
BganE%]Se{rln}as Bore Number cmﬁbﬁ?gle Internal Design Symbol | Material Symiol Cage Symbol
Al A1 o b S .| ; Seals, Shields
Sigp gy | RIS | eleiaggly | SRISLE (S dunid 3ds il
Symbol Meaning [Wumber Meaning [Symbol Meaning [Symbol  Meaning Symbol  Meaning [Symbol Meaning [Symbol Meaning
68  Sngle-Fow 1 gﬂ""'l‘ Tmm {Arguler A Internal Design g Gase-Hardened M Machined 2 | Sheld
69 Deep e Gontact Ball Diffess from Steel Used in BressCage | 25 |onine
Groove Bat | 2 2 Bearings) Standard One Rings, Falling " Sige
60 paerings 3 3 A Stardard Elements Only
: . ?%ﬂm fagee | g gn'alhrrhl:lmlar o
: H uter Ring
0 Soeiow | | Raceway, Conioc W e | T e
2 mactoe o e W gze | on Buth
73 Barings [:J ! AB E’;"Sﬂdwu T::?gmd Faaler Siden
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Sall- in Rings,
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13 : Resmn Cags Bubber Seal
2 Bearings 02 15 B Sundad on Ona Side
3 03 7 Conact Angle Onty
aof 4
10 s v
NJ 2 Beorngs | /22 77 . Cage DDU  Conlact
N 3 8 98 C Standard For High Capacity Rubber
NN 30 Gonkact Angle Bearings| Seals on
: I S, of 5 Both S
NAGG tioodl c
NAdgg Poller o 20 CA | Spenical Folle vV Han
v = 0 b e
. . (Tapared CD on One Sude
320 Tewes | %% % Bearngs! Gy
322 fe | . | omitted Contact Angle
323 : : Less then 77" | B Cylindrical Raller YW e
| o o o
S0 Shaial | 92 460 C  Cortict Angiq Seals o
2 . abeut 20° H  Soberical Radal Both Sides
993 Dewis | 96 480 and Thrust Roler
; /800 500 Bearings
511 Tonetdal |/530 530 [ D Contact Ay
512 El::;;;jh /560 560 HR(*) Tapared Roller
513 : . Bearngs
292 Soreicd | 1mag 2
293 w J2360 7360
294 Bowngs J2500 2500
Symbols and Numbers Conform to JIS(?) NSK Symbol MNSK Symbol
. Not Marked
Marked an Bearlng:s on Bearings
Motes (') Bearing Series Symbols conform to Table 7.5.
() For basic numbers of tapered roller bearings in 1S0's new series, refer to Page Biil.
(*} For Bearing Bore Numbers 04 through 96, five times the bore number gives the bore size (mm) (except double-
direction thrust ball bearings).
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Bora of c4 - Clearance Grealer Bpacers NS7 NS H-lube
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ccl Clearance: Less than with Bath
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ricaling
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P ez it
e
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—m lar
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in Chrter CM  Ball Bearings for Electric
Ring Motors
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Roller Bearings for Electric
CM  Motors
Partially the Same 88 Paially the )
Same as iy MSK Symbol same as J15(%) /| Same as JIS(* MSK Symbol, Partially the same as JIS (%)
1S5 JISC) BAS() i ! !
In Principle, Marked on Bearings Mot Marked on Bearings
J1S : Japanese Industrial Standards,

Notes (*)
() BAS ! The Japan Bearing Industrial Association Standard.
'l ABMA : The American Bearing Manufacturers Association.
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arrangement R S S
Cylindrical seating ]
g small
bearings
. medium-size
bearings

large
bearings

cylindrical roﬂérhecarings
types MU, NJ, NUP all sizes

Tapered seating i

bearings

madium-size
bearings

large
bearings

~small |
bearings | -

madium-size
bearings

large
bearings

' * small
_bearings |.

medium-siza |
peatings 1.

. large
~bearings

small bearings: bore diameter < 80 mm
madium-size bearings: bore diameter 80 to 200 mm unsuitable B
large bearings: bore diameter = 200 mm
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Radial bearings

Mounting Data

Housing tolerances

Type of load Axial displaceability Operating conditions Tolerance field
Magnitude of load
point load on floating bearing, easy displace- closeness of tolerance H7 (H8)
outer ring mant of outer ring function of running
AccUracy
outer ring generally displaceable | high running accuracy Hé (J6)
angular contact ball bearings raquired
and tapered roller bearings :
with adjustment via outer ring standard running accuracy | H7 (J7)
required
exlernal heating through G7
shalt
circumferential low load with high running KT (KB)
load on outer ring accuracy requirements
or indeterminate load normal load, shocks K6, M8, N6, and PG MY (M8)
high load, shocks © N7 (MB)
high load, heavy shocks, PT (Pa)

Thrust bearings

thin-walled housings

Type of load Bearing type Operating conditions Tolerance field
thrust Inad thrust ball bearings standard running accuracy ES
high running accuracy HE
cylindrical roller thrust bearing HT (KT}
or thrust needle roller and cage
assembly with housing washer
thrust cylindrical roller and Hii
cage assembly or thrust needle
roller and cage assembly
with track or thrust washer
thrust cylindrical roller and H10
cage assembly or thrust needle
roller and cage assembly
spherical roller thrust bearings normal load ES8
high load G7
combined loading spherical raller thrust bearings HT
point load on housing
washer
combined loading spherical roller thrust bearings K7

gircumferential load
on housing washer




Mounting Data

Shaft tolerances

Cylindrical bore radial bearings

Tolerance ﬁeldl

Type of load Bearing type Shaft diameter | Axial displaceability
Magnitude of load
point load on ball, roller, all sizes floating bearing with g6 (g5)
inner ring and needle slide-fitted inner ring h& {(h&)
Il ings
L L angular contact ball bearing and hé (j8)
tapered roller bearing with
adjustment via inner ring
circumferential | ball bearings up to 40 mm normal load i6 (js)
load on e
Inner ring of up to 100 mm low load i6 (j5)
indeterminate normal and high load ks (k5)
load
up to 200 mm low load kG (ks)
mormal and high load mé& {ma)
over 200 mm normal load mé {m5)
high lead, shocks né (n5)
roller and up to B0 mm low load i6 (ja)
dl Ile 3
g;rinngrsn ' normal and high load K& {k5}
up to 200 mm low load kE (k5)
normal load mé (ma)
high load né (n§)
up to 500 mm normal load m& (nG)
high load, shocks pi
over 500 mm normal load ne (p8)
high load ph

Thrust bearings

Type of load Bearing type Shaft diameter | Operating Tolerance field
conditions
thrust load thrust ball bearings all sizes i6
thrust ball bearing, all sizes ki
double-acting
cylindrical roller thrust bearing all sizes hi {j&)
or thrust needle roller and cage
assembly with shaft washer
thrust cylindrical roller and cage all size h10
assembly or thrust needle roller
and cage assembly with track
or thrust washer
thrust cylindrical roller and cage all sizes h8
assembly or thrust needla rollar
and cage assembly
spherical roller thrust bearing all sizes point load on j6
shaft washer
up to 200 mm circumferantial i6 (k)
load on
over 200 mm shaft washer kG {m&)
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" . Taolerances for
Load Conditions Bearing Ty'EFers Housing Bores B Ftemar‘r.q,?.
Thrust Ball Clearance gver 025mm  For General Applications
Bearings H3 _When precision is required
) herical Thrust
Axial Loads Only Eﬂrlz—r Baarings . . . .
Steep Angle Outer ring has radial ~ When radial loads are sustained by
Tapered Faller clearance. other bearings.
Bearings
Combined Stationary Outer Ring Loads H7 o JST(I7)
Radial i Spherical Thrust .
and Axial Rotating Outer Ring Loads or | Roller Bearings K7 Normal Loads
Loads Direction of Load Indeterminate M7 Felatively Heavy Radial Loads
s B o B3 JAl5 38 ok (gl B o wliiludo]
4 Tolerances for Al Displacement]
Lead Conditions Examples Housing Bores of Outer Fing Remarks
] arvy Loads on Bearingin | Automotive Wheel Hubs ]
Thin-Walled Haus: o v 7
B
Rotating | Nomal or Heayy | Adereth ¥ree
Outer Ring| Loads ﬁh‘:ﬁ;ﬁl&%"ﬁ’ N7 Impossible
Load
_ Licht or Variable Conveyor Rollers
Salid Loads Rope Sheaves M7
Housings Tension Pulleys
Heawy Shock Loads | Traction Motors
) If axial displacement of
i Nermal o Heawy Fum - Generally -
tion of umps K7 : the outer ring is not
ety | Loads Crankshatt Main Impossible | 2% e 9
ndetermingt ﬁe;.;‘_m -
. ledium and Large Axial displacement of
N&fﬁl or Light Motars JS7(J7) Possitis outer ring is
necessary,
) Generzl Eearng
Solid or Loads of All kinds | Aglicatins, H7
SJJ!I! Fabway Axleboyes
Housings Normal or Light , Easily
Rotating |_Leads | Flummer Blacks Ha possible -
Inner Ring High Temperatrz Fize
Lo of Inner Fing Trrough Faper Dryers G7
Snat
Ginding Spirdle Rear
Eal Baarings
High Spesd Cantfugal J56(]6) Possible -
Accurate Running g:':‘lm}‘ ree
Desirable under gian
Normal or Light Grircing Seinle
Direction of | Loads E.;l"l'{ E.Ema_@ ot General For heavy loads,
Lead High Speed Cantrifugal K& Enerally interference fit tighter
) _findzterminatal Compresser Finad Impossible than K is used.
Solid Housiry Beanrgs Wheni high accuracy is
”' . — - ired, very strict
Accurste Running and | Cylindrical Roller fequired,
High Rigidity Deseable | Baarings for Machine M6 or N6 Impossible t""em:‘:es should be
Rotating | Under Variable Loads | Tool Main Spinde used for fitting.
Inner Ring
Load Minimum noise is Electrical Home He Easily _
required. Appliances Possible

Remarks This t'e;i;_le is applicable to cast iron ana steel hou;ﬁgs_ For housings made of light alloy.mme interference SJ'H]UM_‘EE‘
tighter than those in this table
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Shaft Diameter (mm) B ¥
Lead Conditions Exampl il . Tolerance
ples Ball EH}S E:r%gl FE_EILH Eﬂh&l’lﬂal Raller of Shaft Remarks
i ller g;s Brgs
Radial Bearings with Cylindrical Bores
Eiﬁa?éﬁjmnt o | Wneelson S
displac ol E her.
Rotating g'g';fm‘;'f on shaft iflg:“afﬁ' g6 acc-fa}jr is mqiirad.
Outer -~ aiar — All Shaft Diameters In case of largs
Ring Load | displacament of Tansion Pulleys utgenéﬂtgs '||1r|5 e ,-E i
m}gcﬂng cn shaft | Rope Sheaves hE memitnw Basy ax's
" < 18 - — ich
Light Loads | promealfeme L 35
e |EERE e [ oo 1 - w6
% . Praci=ion
(<008C, (1)) | Mastinen, o~z | 400 - ké
08C,(1)) .
Ing 10oig — 14‘}"'2‘% — mﬁ
< 18 - —  S~(5h)
General Bearing 18~100 < 40 rB
Applications, < 40 k36 k6 and m6 can be
Fotating Innet o Mdun and 100~140 40~100 4065 m5~6  used for single-fow
Ring Load or| Normel Loads L N - tapered roller
Direction of | (0.06 to 0.13 E}”\;ﬁ'm;hﬁm‘« 140~200 Ltoedy,!] 65~100 M6 bearings and single
|g It.;aq . c.(th) Bearing n 200~-280 140~-200 100~140 né ﬂ Engq.'ar contact
rideterming ' alt Dearngs
Eemm = 200~400 140~280 pb instead of k5 and
Machines —_ — 2B0~500 r ma.
- - “over 500 7
w, Aalehores, = 50~-140 50100 nh o
Heavy Loads fried Vehicles, — . —— Muore than CN
or Shock Loads m’g’ﬂ'ﬁ- 140~200 100~140 pb bearing internal
(>043C. (1)) | Equipment, - over 200 140~-200 B clearance is
Crusher 1 necessary,
e - - 200~500 1 .
Axial Loeds Only Al Shatt Diameters js6(j6)
|
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=30 to 0°C Less than limiting speed 150 VG 15, 22, 32 (refnigerating -
machine oil)
Less than 50% of limiting | 180 VG 32, 46, 68 (bearing oil, IS0 VG 46, 68, 100 (bearing oil,
speed * turbine oil) turbine oil)
0~50°C A0 to 100" of limiting 150 Wiz 15, 22, 32 (bearing oil, 150 VG 22, 32, 46 (bearing oil,
spaed turbine oil) turbing oil)
Mare than limiting speed 150 VG 10, 15, 22 {bearing oil) -—
Loes than 50% of fimiting | 150 VG 100, 150, 220 (bearings il | 150 VG 150, 220, 320 (bearing of)
spead
50~B0°C 50 to 100% of limiting | 150 VG 46, €8, 100 {bearing oil, 150 Vi 68, 100, 150 {beanng oil,
spaed turbine ail} turbine oil)
More than limiting speed [S0 WG 32, 46, 68 (bearing ol -
turbine oil)
Less than 50% of imiting | 150 VG 320, 460 (bearing oil) [S0) VI 460, 680 (hearing oil,
spead gear oil)
3 50 to 100% of limiting 150 Vi 150, 220 (bearing oil) 150 VG 220, 320 (bearing ol
20-110°C spead
Mare than limiting speed 150 WG 88, 100 {bearing oil, i -
furbine oil) |
Remarks 1. For the limiting speed, use the values listed in the bearing tables,

2. Refer to Refrigerating Machine Oils (]IS K 2211), Bearing Cils (15 K 2239), Turbine Oils (JIS K 2213),
Gear Oils (J15 K 2219). :

3. If the operating temperature is near the high end of the temperature range listed in the left column,
selact a high viscosity oil.

4. If the operating temperature is lower than —30°C or higher than 110°C, it is advisable to consult ST,
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20 000 1.8 | Ball bearing
10 000 14 Angular
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5000 ]
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3000 ' bearing
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1 bearing
1000

\ Hapered roller

\ 0.8 beari
. . earing
300 N 0.6 Spherical
\ " |roller bearing
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—_— [ P In, H:.
n = Limiting spead bearing case of grease lubricatio = ' i il
n = Operational speed of bearing ? ' E = Egg:;:ﬁgﬁ:: fﬁ}grﬂur Ay

k = Coefficient for calculating the lubrication interval ¢ = Relubrication range
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B = 28 mm

C= 0,003

P=DxBxc=110x28 x 0,003 = ~ 9 grams
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J I_ Cylindrical roller bearing d: Bearing bore diameter
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Bearing rotational speed, » "Hg

(1) Radial ball bearing and cylindrical roller bearing

4 Bearing bore diameter

Grease replenishment interval, ¢
T

| —t Wi f ol | b
o 0 300 &0 B0 1000 1000 4000 6000 10 O
Bearing rotational speed, » i

(2) Tapered roller bearing and spherical roller bearing
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22212 Spherical roller bearing
Limiting speed = 3900 rpm
Operating speed = 1500 rmpm
Operating spead 1500 N basic frequency
Cmiing speed  ~ 3300 ~ 098 ™ Fb = 2300 hours
il s
Te = 05 = clust
Ta = 08 »  noemal
It = 03 —=  O90°C (194°F)

Adjusted frequency (Fo) =Fo x Te x Tax Tt = 2300 x 0.5 x 0.9 x 0.3 = 310 hours BPOroX.
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The complete designations of SKF rolling
bearings, rolling bearing components and
accessories consist of the basic designation
and may include one or more supplementary
designations. Generally, the basic designation
consists of an identification of the type of bear-
ing (figure, letter or combination of letters), the
series designation and the bore diameter identi-
fication, e.g. 23216 or NU 212. The supplemen-
tary designations are placed either in front of the
basic designation (prefix) or after the basic des-
ignation (suffix). Prefixes serve to identify bear-
ing components. Suffixes are used to identify
designs (variants) which differ in some way from
the original design or which differ from the de-
sign which is the current production standard.

More details regarding the structure of the .
basic designations and the supplementary
designations used by SKF can be obtained from
Product information 100 or Publication No
105-110 “Product designations for rolling bear-
ings and accessories” which will be supplied on
request. The more commonly used supple-
mentary designations are listed in the following
and their meaning explained.

GS Housing washer of a cylindrical roller thrust
bearing
Example: GS 81107 — Housing washer of
cylindrical roller thrust bearing 81107
K Roller and cage assembly of a cylindrical
roller thrust bearing
K- Inner ring with roller and cage assembly
(cone) or outer ring (cup) of a taper roller
bearing belonging to an AFBMA standard
series and generally having inch dimension
Examples: K-09067 —cone of taper
roller bearing of series 09000
K-09195 — cup of taper roller bearing of
series 09000
K-09067/K-09195 — complete taper
roller bearing comprising cone K-09067
and cup K-09185
L Removable inner or outer ring of a separ-
able bearing
Examples: LNU 207 —inner ring of
cylindrical roller bearing NU 207
L 30207 — outer ring of taper roller
bearing 30207

akF

R Separable bearing without removable inner
or outer ring
Examples: RNU 207 —outer ring with
roller and cage assembly of cylindrical
roller bearing NU 207
R 30207 — inner ring with roller and cage
assembly of taper roller bearing 30207
WS Shaft washer of a cylindrical roller thrust
bearing

L I3 gy

Where several suffixes are included in a product
designation they are written in the order dictated
by the following groupings (internal design, ex-
ternal design, cage, other bearing features).
The suffixes of the fourth group (other bearing
features) are always preceded by an oblique
stroke which separates them from the basic
designation or the preceding suffix.

RPNV

A Deviating or modified internal design

B Examples: 7205 BE — single row angular

Cc contact ball bearing with a contact angle

D of 40° and a reinforced ball and cage

E assembly
23022 CC - spherical roller bearing with

“improved roller guidance and thus lower

friction
22218 E — spherical roller bearing with a
guide ring positioned towards the outer
ring and centered on the cages, one
pressed steel cage being used for each
row of rollers. The E design bearing
incorporates all the advantages of the
CC design and includes a greater num-
ber and/or larger diameter rollers of
increased length for higher load carrying
capacity
MU 205 EC —single row cylindrical roller
bearing with reinforced roller and cage
assembly and increased axial load

carrying capacity




CA
ce
cc

Gh
GB
GC

Kao
15

2L5

NR
Mz
PP

-2RS1
2RS

e sl a s s puag gl Jigaia sl Silud gl
T u:"'l)b

Single row angular contact ball bearing
for paired mounting in random order
itandem, back-1o-back or face-to-face).
When arranged back-1o-back or face-to-
face, the bearings will have a small
{CA}, narmal (CB) or larger than normal
(CC) axial internal clearance before
mounting

Flingers at both sides of the bearing
(-bearings).

Flocked flingers at both sides of the
bearing (Y-bearings)

Single row angular contact ball bearings
for paired mounting in random order
(tandem, back-to-back or face-to-face),
When arranged back-to-back or face-10-
face, the bearings will have a certain
axial internal clearance before mounting
Single row angular contact ball bearings
ter paired mounting In random order
(tandem, back-to-back or face-to-face).
When arranged back-to-back or face-to-
face, tha bearngs will have a light (zA),
medium {GB) or haawy preload (GC)
before mounting

Taperad bore, taper 1:12 on dismeter
Taperad bore, taper 1:30 on diametar
Land riding seal {rubbing seal) at one
side of the bearing, inner ring without
seal recess

LS zeals at both sides of bearing

Snap ring groove in outside cylindrical
suriace of ouler ring

Az N, bul with snap ring

Two locating slots (at 180°) in outer ring
Aubbing seals at both skdes of bearing
(suppor roflers, cam followers)
Rubbing seal of synthetic rubbear or
polyurethane at one side of the bearing
inaadle roller bearings)

Rubhing seal of synthetic rubber with
sheet steel reinforcement at one side of
fhe bearing

RS1 seals at both sides of bearing.

RS saal at both sides of baaring {neadle
roller bearings)

akF

-RZ

“2RZ
X

-Z

-2Z
=ZM

-2ZN

Lowe-Iriction seal of symthatic rubberwith

sheat steel reinforcement at one side of

bearing

RZ seals at bath EIi::jEEI of bearing

1. Boundary dimensions altered to con-
form to 150 standards

2. Cylindrical runner surface (support
rollars, cam followers)

Shield (non-rubbing zeal) at cne side of

bearing

£ =hields at bath sides of bearing

Z zhigld at one side of bearing and snap

ring groove in guter ring of bearing at

opposite side

Shields at both sides of bearing and

gnap ring groove in outer ring

-ZNR As -ZN, but with snap ring
-2ZMR As-ZZM, but with snap ring

-

-r.'il 'u%zl'h

Machined cage of steal or special cast
iran

Pressed cage of sheet steel
Machined caga of light alloy
Machined cage of brass

Machined cage of brass, window typa
Moulded cage of glass fiber reinforced
poiyamide 6.6

Molded cage of plastic

Prassed cage of sheet brass

To indicate how the cage is guided in the
bearing, tha suffix identifying the cage
may b followed by letters AorB, A
indicatas that the cage is centarad in the
auter ring, B thatit iz centerad on the
innar rfing. The absence of an additional
letter indicates that tha cage is centerad
an the rolling elements.

Example: MA - machined cage of

brass, outer ring centerad
The cage suffixes may also be followed
by figures Indicating different designs ar
materials.

Example: TN9 — moulded cage of

glass fiber reinforced polyamide 6.6

Full complement bearing {without cagea)
Full complemeant baaring with non-
separable roller complement (cylindrical
redler bearings)
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CLN Corresponds to 1ISO tolerance class 6X
for taper roller bearings (metric),
(reduced width tolerances)

CL0 Corresponds to ISO tolerance class 0,
(inch-size taper roller bearings)

CL3 Corresponds to ISO tolerance class 3
(inch-size taper roller bearings)

CL7A Standard taper roller bearing quality for
pinion bearing arrangements

CL7C Special taper roller bearing quality for
pinion bearing arrangements

P4 Dimensional and running accuracy to
ISO tolerance class 4 (more accurate
than P5)

P4A Dimensional accuracy to ISO tolerance
class 4 and running accuracy to AFBMA
class ABEC 9

P5 Dimensional and running accuracy to
IS0 tolerance class 5 (more accurate

than P&)

P& Dimensional and running accuracy to
ISO tolerance class 6

PASA Dimensional and running accuracy to
AFBMA class ABEC 9

PA9B Dimensional accuracy to AFBMA class
ABEC 9, running accuracy better than
PASA

SP Dimensional accuracy approximately to
P5, running accuracy approximately to
P4

up Dimensional accuracy approximately to
P4, running accuracy better than P4

ol sl s U8

C1 Internal clearance smaller than G2

c2 Internal clearance smaller than Normal

C3 Internal clearance greater than Normal

C4 Internal clearance greaterthan C3

C5 Internal clearance greater than C4
When used in connection with suffixes
P4, P5 or P, the letter C is omitted.
Example: P6+ C2 =P62

SKF
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QE5 Special electric motor quality, dimen-
sional and running accuracy to P6 for
applications where demands for silent
running are high

QE6 Normal electric motor quality, for quiet
running applications

Q05 Vibration peaks extra low

Q06 Vibration peaks lower than normal

Q5  Vibration level extra low (supersedes

C7)

Q6 Vibration level lower than normal (super-
sedes CB)

Q55 Q5+Q05

Q66 6+ Q06

Dl 420390003 Saeglite

Bearing rings are dimensionally stabilized for
operating temperatures as follows:

S0  Upto+150°C (300 °F)
51 Up to+ 200 °C (390 °F)
s2 Up to + 250 °C (480 °F)
53 Upto +300°C (570 °F)
sS4 Up to + 350 °C (660 °F)

SSlg ) yaages
W20 Three lubrication holes in bearing outer
ring

W26 Six lubrication holes in bearing inner ring

W33 Lubrication groove and three holes in
bearing outer ring

W33X Lubrication groove and six holes in
bearing outer ring

W513 W26+ W33

Ws518 W20+ W26




oly)
The suffixes used to identify the grease with
which a bearing is filled comprise a letter combi-
nation signifying the temperature range followed
by a two-figure number which identifies the
actual grease. The following letter combinations
are used:

HT Grease for high temperatures
(-20to +130 °C)

LHT Grease forlow and high temperatures
(—40to +140°C)

LT Grease for low temperatures
(-50 to +80 °C)

MT  Grease for medium temperatures
(=300 +110 °C)

An MT suffix is used only if the grease is
not the standard grease for a particular
bearing. Grease quantities which differ
from the standard fill (25 to 35 % of the
free space in the bearing) are identified
by an additional letter:

A grease quantity less than standard
B grease quantity greater than standard
C grease quantity greater than B

Example: 6210-2Z/HT51B - deep
groove ball bearing 6210 with two
shields having a larger quantity than
standard fill of a grease suitable for high
temperatures

5533 Jaslyuis

Combinations of the letter V with another letter
(e.g. VA) and a three-figure combination identify
differences from the standard design which are
not covered by other established suffixes,

VA201 Bearings for kiln trucks
VA301 Cylindrical roller bearings for traction
motors

akF




Appendix Table 8 Physical and Mechanical Properties of Materials

Costfciar of Linoer | Tensite S oth | Yield Poi
. Spacific of Linear Hardness i anzia oen Nt | Elongation
Materials ; : - Elastic (MPa) {MPa)
Grawity Eﬁ%g} (Brinel) M Il'nl? {hogd/ o) {legel o) {%
| kgf/mm®] !
S R | - i
. N 208000 | 1570~1 960 _ _
Bearing Steel (hardened) 7.83 12.6%10-¢ | 860~740 | 297001 2 So—z00)
Martensitic Stainless Steel i 200 000 1960 1 860
SUS 440C i 10400} (200} £190) -
Mild oo e . 206000 | 373~471 | 216~294 N
Stpal (C=0.12~0.20%) 7.B6 11.6x10 100~130 (21000} [38~48) {22~30} 24~36
ol (c=03~05%  7.84 | 11.3x10-| 160~200 | 308000 | 539—E86 | 383 U1 | 1426
Austenitic Stainkess Steed . ST 193 000 588 2485
L, 8.03 16.3%10 160 5 o0) o] o0a 80
BMore than
'31,%2'{%" 7.3 10,4%10-% 223 f;ju[f = =
ol lesto |
Cast Iron - {10000}
Spheroidal heora than
araphite ron 7.0 | 11.7x10-~ | Lessihan 400 - -
FCD400 {41]
Aluminum 2.69 |23.7%x10° | 15~26 | 190200 5 3% 35
Zing 7.14 31x10- | 30~60 | 92290 ) - 30~40
Copper 8.93 16.2%10-5 50 ‘ﬁgﬁ%’gf }?9;}? ??‘? 16~20
(Annesled) 46 293 65~76
Brass 8.5 19.1%10°¢ 55001 S -
(Machined) 86130 3?3:’5:_"55} 15~50

Remarks The hardness of hardened bearing steel and martensitic stainless steel is usually expressed using the Rockwell C
Scale, but for comparison, it is converted into Brinell hardness.




5 SNR Automatic Lubricator

5.1 Advantages

* [t provides a steady flow rate.

* |t minimizes the presence of maintenance parsonnel
in hazardous araas,

* it is emvironment-friendly. The gas (Nitrogen)
genarated in the sealed chamber of the SNR lubricator
Is non-explosive and non-flammable INERIS and
CERCHAR certifications),

* It may be reprogrammed during service use,

= It can operate at temperatures up to 55°C (130°F), at
high elewvation, in water and in every position,

* [t can be stopped and then restarted.

5.2 Fitting Accessories

* Hoses
RGF 1000 N 01

* RDF couplings - female-female
1/4 inch thread, cylindrical

* RDM couplings - male-female
Gx100 tapered 10x100 tapered
8x100 tapered 10x150 tapered
Ex125 tapered

5.3 Flow rate Adjustment Parameters

SMNR automatic lubricator

Shaft diameter :remaruhﬁn;ﬁln:;bsﬂtcr:::ﬂf;ef;fgru?oa ozfl) ql,?;ri:!t]irty “’g'e;“"z:‘n?r;‘r’fgi;f"
100 to 120 mm 4 pump strokes per day 3to 4 cmP(10 1o .14 ozl 1 manth

80 1o 100 mm 2 pump strokes per day 2 om? (.07 ozfl) 2 months

€5 to 80 mm 8 10 10 purnp strokes per weak 1.5 cm? (.05 cefl) 3 manths

50 to 65 mm 8 to 10 pump sirokes every othar wesk 0,7 cm?(.025 ozfl) 6 manths
Below 50 mm 8 to 10 pump strokes par month 0,3 o (.010 ozfi) 12 months

Values cormespond to normal operating conditions (refer to the technical document).




Recommended fits

 Deviations of

o Tolerances o
' Deviations (shaft diameter)
" Theorefical interference/clearance

% Probable interference/clearance -

1]

a1 et

"8 -2 -6 0 -140 -6 0 —4 +2 -2
"8 +6.-6 +8 —14 +B -6 +8 -4 +10 -2
6 455 46 —12 +B —4  +7 =3 +9 —1
12 -4 -9 0 -180 -8B 0 —5 +3 -2
12 44 —9 +8 —18 +8 —8 +8 -5 +11 —2
> 10 43-8 4§ 15 +6 —6 +7 —4 +10 -1

SRS S RRRA
+3 —11 +8 -22 +8 -9 +8 —6 +12 —2
F129 45 -1 +6 =7 +6 —4 +100

6 —140 -270 -110 -8 +5 -3
2 —14 +8 -27 +8 —11 +8 —B +13 -3
0 12 45 -24 +6 -9 +6 —6 +i1 —1

77460 -330 ~-130 -8 +5 -4
+3 —16 +10 —33 +10 —13 +10 —9 +15 —a
+1.—14 +6 -29 +7 —10 +B -7 +13 -2

9 -20 0 -3 0 —160 —11 +6 -5
3 —20 +12 —39 +12 —16 +12 —11 +18 —5
0 —17 47 -34 +8 —12 +8 -8 +15 -2

10 -23 0 -46 0 —19 0 -13 +8 —7
+5 —23 +15 —46 +15 —19 +15 —13 +21 -7
+1.-19_+8 —40 +11 —15 +11 -9 +17 -3

242 —27 0 -S54 0 -22 0 —15 +6 -8
+8 —27 +20 —54 +20 —22 +20 —15 +26 —9
137722 +12 —46 +14 —16 +15 —10 +21 —a

44 -32 0 -83 0 -25 0 —18 +7 —11
+11 —32 425 —63 +25 —35 +25 —18 +32 —11
45 —26 +15 —53 +18 —18_+19 —12 +26 —5

44 —15 —35 0 —-72 0 -20 0 —20 +7 ~—13
+15 —35 +30 —72 +30 —29 +30 —20 +37 —13
g 20 '+18 —60 +22 21 +24 —14 +31 —7

47 —a0 0 -81 0 —32 0 -23 +7 -16
+18 —40 +35 —81 +35 —32 +35 —23 +42 —16
410 -82 '+22 —68 +26 —23 +27 —15 +34 -8

48 -43 0 -89 0 -3 0 25 +7 ~—18
422 —43 +40 —89 +40 —36 +40 —25 +47 —18
318 —35° 25 ~74 429 ~25 132 —17 +39 —10

20 —47 O -B7 0O —40 0 —27 +7 —20
+25 —47 +45 —87 +45 —40 +45 —27 +52 —20
8 416 ~38 +28 —B0 +33 —28 +36 —18 +43 —11

e values given for the diameter range up to-and including d = 30 mm do not apply o taper roller bearings

L
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. Shaft fits (continusd)

e+

Shaft Bearing Deviaﬂans nf shaﬂ dlam L
Diameter -~ Bore ; Tnlerancaa : i
; diameter o e ; Z..
d tolerance 16 i Al MBI
Bgemp o el e £
Mominal : Creviations (shaft diameter)
3 . Theoretical interferences/clearance :
over incl.  low . high  Probable interference/clearance - v o et e

mm pm Cpm

500 630 —50 0 —76 -—120 -22 -66 -22 —50 0  ~—110 0  —44 O
—26 —120 +2B —B6 +28 —50 +50 —110 +50 —4d
=39 —107 +15 —53  +18 —40 31 91 +37

630 800  —75 0 —B0 —180 —24 —74 —24 —B6 0 =125 0  ep g
‘—§ —130 +51 —74 +51 —58 +75 —125 +75 —50
—22 —113 +84 —57 339 ‘=44 +48. 08 458 103

800 1000 —100 0 . —86 —142 —26 —82 -26 —62 0  —140 0 88 0
+14 —142 +74 —82 474 —62 +100 —140 +100 —56
~6 =122 +54 —62 +60 =48 +67 ' ~107. 480 -

1000 1250 —125 0 ~ —08 —164 —26 —94 -28 -70 0  —165 0 86 0 —4>
S 427 —184 497 —94  +97¥ 70 +125 —165 +125 —66
3 —140 473 —70. 480 53 84 124 4101

1250 1600 —160 0 —110 —188 —30 —108 —30 —80 O —195 0
450 —188 +130 —108 +130 —80 +160 —195 -+16C
+20 —158 4100 —78 . +109 =569 +109" ;

160072000 20010 —120 —212 —32 —12 —32 —wr Um0 O .
3 TS 480 —212 4168 —124 +168 —92 +200 —230 +200
+45  —177 133 —89 -+143 =67 138 =168 +165]

akF




Recommended fits

E‘;l_tai‘_;'.i_l"t_s_'{_c;épﬂr_l-usd}' B

453 -8 - 183

- +68 +14

+17

Caeiann n i
Shaft ' Bearing thtimu r.l! aharft dlamater rewltant fits
Diameter. -Bore i Tularances 3 Len
e diameter g =
dil “tolerange: i85 ” % ; kB S kB m5 mb
AR s R e e T i S
dmp- i SRR e T i
Nurmnal p " Deviations (ghaft diameter)
® [ESiEtiE Theoretical interference/clearance
_war incl. - low - high _thable interference/clearance
mme ) '
44 2 +3 -3 44 0 +6 0 46 +2 +8  +2
£12 —2 " +11 -3 #1120  +14 0  +14 42 416 +2
40 0 49 =1 +11 41 412 +2 +18 +3 +i4 +4
e —2 44 —4 48 41 +8 +1 +8 +4 +12 +4
14 —2 +12  —4  +14 +1  +17 41 +17 +4  +20  +4
+12 0 410 -2 +13 +2 +156 +3 +16 +5 +18 +6
7 —2 45 —45 47 +1 +10 41 +12 +6 +15 +B
115 —5 4126 —45 +15 +1 -+18 +1 420 +6 +23 +6
13 0 H11 -8 413 +3  +16° +3 +18 +8 421 +8
48 T3 455 —55 +9 +1 +12 +1 +15 +7 +18 +7
+16 —3 +135 —55 +17 +1 420 +1 +23 +7 +26 47
14 —1 +11 -3 +16 +3 +18 +3 +21 +9 24 +9
49 —4 465 —65 +11 +2 +15 +2  +17 +8 421 +B
18 —4 +185 —65 +21 +2 +25 +2 +27 +8 +31 +B
+16 —1 +14 —4 418 +4 +22 +6 +25 +10 +28 +11
“i11 25 4e S8 +13 +2 418 +2 +20 +8 +25 49
423 —5 +20 -8 425 +2 +30 +2 +32 49 437 +9
418 —1 416 —4  +22 +5 +26 +6 +20 +12 +33 413
+12 —7 485 —085 +15 +2 +21 +2 +24 +11 +30 +19
8T —7 4245 -85 +30 +2 +36 +2 +39 +11 +45 411
423 —3. +20 -5 +26 +8 +32 +6 +35 +15 +41 +15
13 28 +11  —11  +18 +3 +25 +3 +28 +13 +35 +13
+33 —9 +31 —11 438 +3 445 +3 +4B +13 +55 +13
: 20 -3 425 -5 433 +8 43 40 +43 +18 +49  +19
120 180 =25 0. +8 —9 14 —11 +125 —125 +21 +3 428 +3 +33 +15 +40 415
T v y :'+34 —g +99 —11 +376 —125 +46 43 +53 +3 +58 415 -+65 +15
ot dos -8 482 —4 4310 -6 +40 +9 446 +10 +52 421 +58 +22
: 0 410 10 416 —13 145 —145 +24 +4  +33 +4 37 H17 446 +17
el 146 —13 +445 —145 +54 +4 +63 +4 +67 +17 +76 +17
£38 —5 +36 —6 +48 +10 +55 +12 +61 +23 +68 25
116 —16 +168 —16 -+27 +4 +36 +4 443 420 +52 +20
+51 —16 +51 —16 +62 +4 +71 +4 -+7B +20 +87 +20
442 =7 442 —7  +54 +12 +62 +13 470 +28 +78 +29
118 =18 418 —18 +29 +4 +40 +4 +46 +21 +57 +21
158 —18 +58 —18 +60 +4 -+80 +4 +86 +21 +87 +21
447 -7 +47 =7 +61 +12 +60 +156 +78 +20 +86 +32
30 20 420  —20 432 45 45 +5 50 +23 +63 +2a
+65 —20 +65 +77 45 +90 +5 +95 +23 +108 +23
+78 +86 +32 +B6 +35

akF




Shaft fits (continued)

[R=1 2

Shaft ‘Bearing  Deviations of shaft diameter, resultant fits * i
Diamater Bore Tolerances e E : LEEn i 3

diameter : § R e B R ik g e Fl TR R
d l;]:ﬂfam& i85 6 . B R T R NS G e
MNominal e Deviations (shaft diameter) ' o T B A

Theoretical interference/clearance
over incl. low  high Probable interference/clearance

mm fLm pum

500 630 -—50 0 414 —14 +22 —22 +22 20 429 0 444 0 455 4268 470 435
364 14 472 22 472 -0 478 0 +04 0  +104 428 120 408 .
454 —4 +50 -9 +58 —9 468 +10 +81 +13 484 436 +107 +39

630 BO0 -—75 0 16 —16 +25 —25 425 _—25 482 Y50 0 462 +30 +80 430 .
#91 —16 +100 —25 +100 —25 +107 +125 0 4137 430 +155 +30 |
479 —4 +83 -8 +83 <8 405 12 108 +17. 4125 +42 138 #47°0

800 1000 —100 0 =18 —18 +28 —28 +28 28 +38 156 0  +70 +34 +90 +84 |
+118 —18 +128 —28 +128 —28 +136 +156 0 +170 +34 +190 +34
+104 —4 +108 —8 +10B —B +122 +14 +136 +20 +156 +48 +170 +54

1000 1250 —125 0 +21 —21 +33 —33 +33 —33 +42 0 466 0  +B2 440 4106 +40
#146 —21 +158 —33 +158 —33 4167 0  +191 0 +207 +40 +231 +40 .
+120 —4 +134 —9 +134 —9 +150 +17 167 +24° +190 +67 +207 +64

1250 1600 —160 0 +25 —25 +339 —39 +39 -39 +50 0 .+78 0 498 448 +126 +48 |
. 185 —-25 +199 —39 +199 —39 +210 0  +298 0  +258 +48 +286 +48 -
+164 —4 +189 —9 +183 —9 +189 +21 +208 +30 +237 +60 4256 +78

1600 2000 —200 0 430 -30 +46 —46 +46 -—46 +B0 0 4892 0  +118 +58 +150 +58 .
+230 —30 +246 —46 +246 —46 +260 0  +202 0  +318 +58 +350 +58 .
4205 —5 +211 —11 +211 —11 +235 +25 +257 +35 +293 +83 +315 +03
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Shaft fits (continued)

“ - Recommended fits

" Deviations (shaft diameter) .

R Theoretical interference/clearance
o high.- Probable interferance/clearance -

T

w16 +4 +18 +4 0 +20

GeH15° 45 7 +16 ° +6 +18

413 +8 +16 +B  +20
' +8 +24 +8 +28

:+20 - +9- ot s L _Fae
516 410 +19 +10 24

- +10 427 +10 +32
22 412 +25 +12 . +30

ho0 12 423 412 429

[+28 +12 +31 +12 +37
A4 k2D h14- - 435

1424 415 428 415 435
+15 +38 +15 445
i+32 0 174367 +18 - +42
: +17  +33  +17  +42
i +17  +45 17 +64

437 420 441 +21 +50

433 420 439 420 451

448 +20 +54 <420 +66

g Sl ad Hh0. -2 62

.+48 420 +54 +20 <66

:+58 +23 465 <423 478

(+&8 +23 +65 +23 78

by +45 +ET +52 +27 68
S4T0 +27 477 427 83

'¥45 +27 +52 +27 +68
470 427 477 +27 +es
464 +33 470 434 +86

70 427 +77  +27 483

44 410 4 +12

T T

453 428 +50 +29° 473
138 423 445 423 1859
'+53 '-I'IEB : +59 . <+ 29 +?'_.'3 )

7464 483 470 +34 - +86

145 427 452 427 468
' "!'.54.. +33. +70 +34 BB

+6

+6
+8

+12

+12

+14.
+15

+15

+18

+18

+22

+22

+256

+26
+26

+30

+32

+36
a2

+3z2

+37
+43

+37

+37

+43
a3

+43

+50
+43

+43
+50

+43

+43

+44 424 450 424 +62  +36

+38 +23" 145 423 450

+16
+24
+22

+24
+32
+30

+30
+38
+35
+36
+44
+4d1

+43
+53
+50
+51
+63

+58

+62
+77
+72

+62

+77
+72
+72
+92

+85
+72

+82

+85

+83
+108
+100

+83
+108
+100

+83
+108

+560  +100

+6

+6

+8
+12

+12

st

+15
+15

+18
+18

+18
+_2‘I|

ey

+22

+25
26

+30

.+32.

+32

+37

+32

+32

+37
s

+37
+44

+37

437

44

+43
+43
+51

443

+43
+51

+43

+43
+51

+16
+24
+22
+23
+31
+28

+28
+36

a4

+34
+42
+40

Y41
+51
+48

+50
+62
+58

+60
+75

AT

+62
+77

+73

+73
+83
-[—E!_'.l'_

+ 76

+96
+80

+88
+113
+106

+80

+115
+108

+o3

+118

il

+10
+10
+12

+15

+15

+17

+18
+18
+21

+23
+23
+25
+28
+28
+31
+34
+38

+41
+41

+45

+43
+43
+47

+51
+51

+57
+54

+54
+60

+863
+63
+70

+65
+65
+72

+68
+68
+75

+20
+28
+26

+27
+35
+33

434
+42
439

+41
+49
+46

+49
+53
+56

+58
+71
+67

+71
+B6
+E81

+73
+B8

+83

+B6
+106
+89

+89
+108
+102

+103
+128
+120

+105
+130
+122

+108
+133
+125

+10
+10
+12

+156
+15
+17

+18
+19
+22

+23
+23
+26

+28
+28
+31

+34
+34
+38

+41
+41
+46

443
+43
+48

+51
+51
+58

+54
+54
+61

+63
+63
+71

+65
+65
+73

+G8
+68
+76
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“nl o Shatt fits (continued) i
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0
Shaft Bearing tlmrlatlum of ahaf‘r diame:er resuttnnt fﬁn
Diameter Bore Tnlaranr:as T
) diameter LR e =_ e

d tolerance ns BT R

Nominal Deviations (shaft diameter)
Theoratical interferance/clearance

over incl, low  high thabl&_inlerfaenm!claaranuﬂ

mm pm pm

180 200 —30 O +51  +31 +60 +31 +79 450 +08 450 4106 477 +123 -
+81 +31 +80 +31 +108 +50 +126 +50 +136 +77 - +153
+75 437 +82  +39 +101 +58 _+11B_.:I:BG 4128 +B5  +143

o N e S e e e e i T
+81 431 490 431 +109 +50 +126 450 +139 +B0 +156
+75 +37 +82 +39 +101 +58 +116 +60 +131 +88  +146 -

225 250  —30 0 451 431 460 431 479 450 496 +850 +113 +84  +130
+81  +31 +80 +31 +100 +50 +128 +50 +143 +B4 +160
+75 +37 +82 +39 +101 +58. +116 +60 -+135 +92  +150

250 280  —35 O +57 434 466 +34 +88 456 108 +56 +126 404 146 -
+02  +34 +101 +34 +123 +56 +143 +56 +161 +94 +181
+84 +42 +92 +43 +114 +65 +131 +68 +152 +103 +169

280 315  —35 O +57 +34 +66 +34 +BB +56 +10B +56 +130 +98 +150
+92  +34 +101 +34 +123 +56 -+143 +56 +165 +98 185 +
+84  +42 +02 +43 +114 +85 +131 +68 +156 +107 +173 +

315 355  —40 O +62- +37 +73 +37 +98 +62 +119 +62 +144 +108 +165
+102 +37 +113 +37 +138 +62 +159 +62 -+184 +108 +205
+04 445 +102 +48 +127 473 4148 475 +173°4119. 4102 41

355 400 —40 O 162 437 +73 437 408 462 +119 462 +150 +114 +171
+102 +37 +113 +37 +138 +62 +159 +62 +180 +114 +211
404 +45 +102 +48 127 473 +146 75 170 +125° +108  +127

400 450 45 0 - +67 +40 +80 +40 +108 +68 +131 +68 166 +126 +189 +12
+1412 440 4126 <440 4153 468 <1768 468 +291 4126 +234
+103 +49 +113 +52 +141 +80 +161 +83" +100, +138 +210 +141.

450 500  —45 0 +67 44D +B0 440 £108 468 4131 468 4172 +132 4195
+112 440 +125 +40 +153 +68 +176 +68 +217 +132 +240
+103 +49 +113 +52 +141 +80 +161 +83 205 +144 +226 +147

500 560  —50 .0 +73  +44 +BB +44 +122 +78 +148 +78 +104 +150 +220 -
S22 444 4138 44 BAT72 TR 4998 478 4244 4150 4270
+112 +54 4125 57 +159 +91 +182 404 +231 +163 +264

§60 630 —50 O £73 444 488 44 4122 +78 +148 +78 +199 +155 +225
D4122 444 +138 +44 +172 +78 +108 +78 +249 +155 +275
+112 +54 +125 +57 +159 +91 +182 +94 236 -+168 +259 +

630 710 75 O +82 50 +100 +50 +138 +BB +168 +B8 +285 +175 +255 -
+157 +50 +175 +50 +213 -+88 +243 +88 +300 -+175 +330
+145 +62 +158 +67 4196 -+105 +221 +110 4283 +192 +308 .+

710 800 —75 0 482 +50 4100 450 +138 +B8 +168 +BB +235 +1B5 +265 +185

: - +157 +50 +175 +50 +213 +88 +243 +88 +310 +185 +340
+145 +62 +158 +67 +196_-+105+221 +110 ¥203 - +202 +318
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oo e Deviations (shaft diameter)
i % Theoretical interference/clearanca

" over “incl. | low’ ' high Probable interference/clearance

T4112 456 4156 100 +190 +100 4266 4210 4300 +210
+212 +56 +256 +100 +280 +100 +366 +210 +400 +210
4102 478 4236 +120 +263 +127 +348 4230 +373 +237

+112 +58 +186 +100 +190 +100 +276 +220 +310 +220
+212 +56 +256 +100 +280 +100 +376 4220 +410 +220
: +192. +76. <236 +120 263 4127 +356 -+240 +383 +247
+132 +686 +186 +120 +225 +120 +316 4250 +355 +250
+257 +66 +311 +120 +350 +120 +441 +250 480 +250
+233 +80 +287 +144 +317 +153 +417 4274 +44F 283

44204250 =125 0 +10B +66 +132 +66 4186 +120 +225 +120 +326 +260 +365 +260
G 0 4033 486 4257 466 +311 +120 +350 +120 +451 +260 +490 +260
L4216 +83 +233 +00  +287 +144 +317 +153 +427 +284 +457 +203

" oq2500 1 dnn"-_:'-;éiaﬁ"'ﬁ_u';f-?_',"%-iéa +78 4156 478 4218 4140 +265 +140 +378 +300 +425 4300
o it L TR BT +425 +140 +538 +300 +585 +300
; +385 +180 +508 +330 +545 +340

#2685 140 +408 +330 +455 +330
4425 +140 +568 +330 +615 +330
+385 +180 +538 +360 +575 +370

4320 +170 4462 4370 +520 +370
+520 +170 +662 +370 +720 +370
+470 +220 +627 +405 +670 +420

4320 +170 +492 +400 +550 +400
+520 170 +692 +400 +750 400
+470 +220 +657 +435 +700 +450
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- Nominal
diameter
Shaft seating
Bearings bore

over  incl,

Modified shaft diameter deviations for usé with Inch-aize b
to give same degree of clearance/interference s tolerances. ..

g6
high

A R

rence as tolerances

Ly

g . Bl

ow | Hon o’

mm

um

10 18
18 30
30 ‘50

50 76,2
76,2 80
80 120

120
180
250
304,8
315
400

500
60,6
630

800
9144
1 000

180
250
304,8

315
400
500

609,6
830
]

914,4
1000

12192

+2

R
o+3

45

+5
+8

+11
+15
+18

+18°
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+28
+28
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+74
+74
+97

L= 1 2 ::'-:

“._15'.:.:: ]

Rl

C =3
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—14

i
—15 -
+10 -
+2
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+20
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Nominal -
dlameter
Shaft saating
Bearing bore

over inel.

. Modified shaft diameter deviations for ise wit
to give same dagrea_v of clearance/interference as tolerances .

k6
high

nch-size bearin

S MBS

mm

pm

10 18
18 a0
an 50

50 76,2
762 80
a0 120

120
180

180
250
304,8

304,8
s
400

500
609,86
630

315
500

609,6
630
800

914,4
1000
1219,2

800
914,4
1000
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Flecummended fits
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' Housing fits (cont

e

ijaunns {huusm bore d|al'|'le‘!a|‘} - N
Thanmﬂ cal interferance/clearance PR S S "-'&.ra-ﬂf& ﬁsr:u..-.r,

arﬂ-*..-l.roc._‘-'rST Lr WAk s q.-mh _l‘

thahle Imuﬁmmrdmnnamé ; %

v TR A SRR e
480 +160 +24 +104 +24 +r4 0
_Eﬂ y

L TE .-.'.u&.." L

CL1601 4110 35_ _

+32 4182 4600 0 +370 0
pAmity ~3, -8 -3 —sag
- —420 <—B2, —332 —67. —280
e mmm.am
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Thanmlmud interference/clearance. i
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Sl hu a4 Ar

ar s e g, W b S 2 RES A T
+9 -7 48 -—¥5 +75 -—4 45§ “45 +4,5 —? +2 “-1[! +5 =
-17 +7 ~16 475 —155 +4 ~13 +45 —125 +7 —10 +10 -13
=15 44" ‘=13 45 . ~13 U e L T T At |
AR A A T m&w&m& SRR i
1] +11 =& -+10 +9 =5 +6 -—55 +55 “9 +2 —12 +6 i
0 —19 +8 -—18 =17 +5 —14 +55 —135 +3 =10 +i2 =14
=2 o =1F 45 ~=14. 43 —12 +3  —-11 +7 —8 48 -1
: 3 (TR e -m%mw;mﬂ i S T R
+13 -8 +12 —105 +105 =5 +8 —-65 +65 —1 +2 =15 +6
=22 +9% -21 +105 —-—195 +5 —17 . +65 —15.,5 +11 =11 +15 =—=15
——19'+ﬁ.'-'.—~1ﬂ 477 16 42 —14 44 13 +8 ol e 12
R '..*1 W’ﬁﬁﬁﬁ%tﬁﬂmha BT e y
sl 0 +1E 1" +14 —12,5 +-12,,E =6 +10 -8 -13 +3 18 +? ke
b 0 =27 +11 —25 +12,,5_ =235 +6 —21 +8 —19 +13 =14 +18 —18
A—3 —24 +7 -21 49 . —20 +3 —18 +5 —16 +10 —11 +14 -14
R T AR S R R O LT e AT Rt SR SR

g +19 —12 +18 —15 +15 -6 +13 -85 485 —15 +4 —-21 +8
0 =32 +12 -3 +15 =28 46 —26 +95 —225 +15 —17 +21 —-22 =
=26 +10  —23 +2 -22 +6_—19 +11 —13 +16 —17
b i '15“ m%ﬁﬁd‘ﬁﬁ_ pﬁﬁ*a,ln_;,_;;', I:I-. o u\ [T LY | roey ':"
+d£ '-'I?E +1?.5 —6 +16 —11 +11 =18 +4 —25 +10
—37 +176 —325 +6 —31 +11 -26 +18 —19 +25 —75
=32 4120 27 41 —28 46 —-21 413 —H +ZD —EI} i
R S P S R A T e 7.5, S
+26

X

-20 +20 =7 +18 —125+126 =21 +4 —EB 412
—38 +7 -36 +125-305 +21 —22 428 —30
=3 Hl =30 AT 25 +15 16 +21 -23
s R e R R ST . i
—? +18 —=1254125 =21 +4 —EB +12
—45 47 —43 +1E,5—3?JS +21 —p9 +38 -37
Ir —-43 +q12 ] —36 +6 -3 +14 —22 +2Q —29
Lot S mﬁwwﬁ*mmﬂﬂﬁ- iR £
+3!.'l —23 +23 =7 +22 —145+145 2‘4 +5 -33 +13
—60 +23 —53 +7 =62 +145—44.5 +24 =35 +33 —43 .
- o odd A6 36 +16 27 +23 -3
T i T e A D
+3Ei —26 +EE -—? +26 —16 +16 =27 +5 —Eﬁ- +1E
+1s‘ =71 +26 —61 47 —80 +16 +51 +27 —40 +36 —51
3+ 59 +14 =49 —2 =51 47 —4p2 +18 j31 +2rl ‘—39
."'w.—-r T i L e e R e T
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3! e ﬁl:l - =76 +‘IE —79 +285 —-685 +7 —B9 +18 —G58 +29 —4F7 440 —57
e —11 555 oA 88 47 —47 418 86 +27 —44
r@i‘"“‘“’ # i S A e T e ¥
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with adapter sleeve (40)
with normal inner ring (41)




Shims

Cover
-\-“-“..-

—

Calibrated spacer
R

Calibrated spacear

T

adjustment. If clearance is too small, the inner
ring has to be withdrawn and adjusted again.

Adjustment by nut and distance

telescope sleeve

Back-to-back mounted bearings positioned
relative to each other by a distance sleeve and
having an interference fit on the shaft should
preferably be test-mounted via a telescope
sleeve and a dummy shaft.

The shaft should give a clearance fit to the
inner rings. The outer rings should be fixed in
the housing.

When the bearing is adjusted to the set value,
dismount and then measure the length of the
telescope sleeve. Adjust the distance sleeve s0
that it is larger by 0,02 to 0,03 mm (0,00079 to
0,0012 inches), Check by test-running, and
adjust the clearance if necessary.

Adjustment by cover and shim

This method is valid for face-to-face arrange-
ments with loose fit in the housing. First the
bearings are intentionally mounted with a too
thick shim, so the clearance is somewhat
greater than the set value. The difference
between the two values is an indication of how
much the set value should be adjusted. Use oil
injection when mounting, if possible.

Adjustment by nut, press or oil
injection

Small bearings can be adjusted by a nut and
hook spanner. With large bearings, it might be
necessary to use oil injection or a press.

If the shaft is equipped for mounting with oil
injection adjust to zero, and tighten or loosen
the nut depending on positive or negative
adjustment. If clearance is too small, the inner
ring has to be withdrawn and adjusted again.
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