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(& Bearing numbering system

RETAINER SEALS AND SHIELDS
STEEL RIBBONTYPE: J TEFLON SEALWITHSNAPRING | TTS
STEEL CROWNTYPE : W STEEL SHIELD WITH SNAP RING : 228
NYLON CROWN TYPE © TW PRESSED STEEL SHIELD zz
STEEL AIVET TYPE:  RJ CONTAGT RUBAER SEAL © RS
FULL COMPLEMENT : v NOM-CONTAGT RUBBER SEAL © 2RU
THRUSTFMTYPE:  TPISUS3g4)
THRUST F TYPE : TD(C3604)

MATERIAL [ RADIAL CLEARANCE |

TAMDARD : €2, . C3, G4, €5

HIGH GARBON GHROMIUM STEEL it S A
SAE 52100, SUJ2. 100CHS:-++++ND SYMBOL MC2 3-8 em
STAINLESS STEEL :‘:gf ;:}g":
AISH4DC, SUS440C. X102CrMaiT MeE Togham
KS440(ACD34). XBSCria MCE. 0506 4m
STANDARD METRIG =»reseeH
MA. MF. MT AND INCH SERIES -+S

Ex.1 1686 | J | Zz | mMc3 SAL
Ex2 F |68 | | TW  2ms Mc4| P | SAL
B3| (MR | | W [z [mca| Ps | AR
Ex.4 | S MF 128 W TTS | MC3 P& SAL
Ex5| S | ER |1458| | W | ZZ5 | CO | A3 | SAL
Ex.6 | ~ |e20s | n | RJ | 2Rs | c3 AVZ
Ex.7 | F leroe H | W co SAL
Ex8 S R 144 | J MC4 | ASP | AF2
Ex.9 | R 10 | Rd AN2
Ex.10. F_lasm W TP AF2
BEARING TYPE TOLERAMCE CLASSES | : LLIBRICATION
INCH: AR ABECH: NO SYMBOL EX. GREASE CODE
INCH WITH FLANGE: FR ABEC3: A3 MULTEMP SAL: SAL
INCH WITH EXTENDED INNER RING: AW ABECS: AS ALVANIA RD.22 AV2
INCH WITH EXTENDED INNER RING AND FLAMNGE: FRW ABEGCT: AT BEACON 325: Baz
METRIC STANDARD: NO SYMBOL ABECSP: ASP RPM GREASE SRIZ: SAI2
METRIC WITH FLANGE: F ABECTP: ATP MOLYKOTE 44M: RddM
SPECIAL METRIC: MA S0 CLASSO: NO SYMBOL KRAYTOX 240AC: K24
SPECIAL METRIC WITH FLANGE: MF IS0 CLASSS: P& ISOFLEX SUPER LDS18: SLe
50 CLASSS: P5
50 CLASS4: P4 EX. QIL CODE
AERD SHELL FLUID 12: AF2
WINDSOR LUBE L-245X%: WLz
ANTIRUST P2100: 002

BEARING PART NO.
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Design and characteristics
of radial ball bearings

STRUCTURE OF BEARING
Mitnsc shivd hiaar fog
L
Irirsiar ring
Cage
Seeal ball
Lubricant grease or oil
DESIGN OF BEARING
stardurd sutanded umm taf ! mmi!::urml
Inner ring . Lalis | oo
g =03 =03
g L] [T
E axrehes of wanmeien of anamoles of examples of
=3 i T apecial doBlars spasial denlirs snecinl designs
CHARACTERISTICS OF BEARINGS
i Singe row radal ball bearings with balls separated by a cage can radial loads, axal loads and
LOAD [ tl..lla masments. A full complamant V-type ball beaning can suppon only radial loads and soma low
axial bads.
Maximum permissitle speeds for ball bea arll?g are mainly ridated io the bearing design and size, cage
SPEED type, bearing internal clearance, method type of lubnzation, manutactuing accuracy, sealing
TORGUE AND NOISE LEVEL [ Single row radial ball bearings are precision components and hive low tongue and notse levels.
Shatt and housing seats with poor accuracy, fitting errors and shah beanding rmgnl cause inclination

INCLINATION OF | Dardwibirn thi innas and outar m;s allhoughma intarnal clearance of tha baaring will parmit this 1o a

| eertan peent
INNER/OUTER RINGS | sst?um' Ihe maximum parmissitle inclination betwesn the inner and ouler, rings is approximataly 1 in

| Bearings undear load delorm olastically ai the contact point between the roling element and beaaring
TOUGHNESS | ring, This in infuenced by the bearing type, size, form and koad.

| Tha single row radial ball bearing is a non-

separable bearing.
INSTALLATION | Therefore, shatts and housings should be so desgnad to enable bearing mspection and replacamant
AMD REMOVAL | when necessary
|
R |
AXIAL LOCATION | Improved axial location is obtation with NR and F type beanings
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Design and characteristics
of radial ball bearings

STRUCTURE OF BEARING
Metasic shid Shiier oo
| S
Innar ring
Cage
Seeal ball
Lubricant prease or oil
DESIGN OF BEARING
EGa E63
[romremr) = P
Vi | L] Hi F
ra— e P.-mmlnhmn:m mmtlm:nm: mmmwm-m mlr-]-u-:
Inrwe ding sl ErOOvE and BnaD rng oultor ring
g ) | EGa
1] Wit [
E BT of anaTGes of examplen of of af
e | apwcisl doBlgrs sencisl donlgrs Ebacinl dosigna soacinl dasigrs soecinl designs
CHARACTERISTICS OF BEARINGS
| Single row radial ball bearings with balls separated by a cage can radial loads, axial loads and
LOAD liting maments. A full complament V-type ball bearing can suppon only radial loads and same low
axial loads.
Maximum permissitle speeds for ball bew are mainly ridated io the bearing design and size, cage
SPEED type, haa.l’ng imarmal clearance, method type of lubnzation, manutactuing accuracy, sealing
mathods and leads

TORQUE AND NOISELEVEL |  Single row radial ball bearings ane precision components and have low torgue and noise levels

| Shatt and housing saats with poor accwracy, Mtlrger'rér-a and shaf bending might cawse inclination
INCLINATION OF Dardwibien thir irmsas and outar nngs although the infarmal clearance of tha bearing will parmit this to a

certan mdent.
IARETVOUTER, P SGE%WW the maximum parmissible inclination between the inner and cuter, rings is approximataly 1 in

Bearings undear load delorm olastically ai the contact point between the roling element and beaaring
TOUGHNESS fing. This in infusnced by the bearing type, size, form and load.
Thar single row radial ball bearing |s a non-separable bearing.
INSTALLATION | Therefore, shatts and housings should be so dasgned 1o enable bearing mspection and replacemant
AND REMOVAL when necessary

AXIAL LOCATHON Improved axial location is obtation with NA and F type beanings

(& Bearing material

Standard material for rings and balls is a vacuum degassed high carbon chromium steel allowing for
high efficiency, low torque, low noise level and long bearing life. For bearings requiring anti-corrosion ar
heat-resistance properties, martensitic stainless steel is used.



CHEMICAL COMPOSITION OF BEARING MATERIALS
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MATERIAL SYMBOL | CHEMICAL COMPOSITION (Wt} EQUIVALENT s
+ — i =
: | & 5 Mn | P | ] Cr Mo |
HIGH CARBON SAES2100,100C8
CHROMILM SuR 0.95-1.10 | 0.15~035| =050 S0025 | =0025 [1.30~180 =008 | ASTMS2100, B0~64
STEEL BSE35A59, 13505
AlSI440C,
o - o o X102CHMo1T,
SUS440C | 085~1.20| =100 S1.00 0,040 &0.030 [160--18.0| =075 N1O0SCMa1T, 58—~62
STAINLESS | | - 2 | 1.4125, 1.3543
STEEL |
r:gg;ﬂ , |0€0~075| 100 | S100 | S00% | S0020 |11.5~130) =030 ‘ X65Cr13, 14007 | 58~62
(O Type and characteristics of
YP Characteristics o1 cages,
shields and seals
CAGES
W:ONE-PIECE STEEL | j.Two.PECES STEEL | RJ: TWO-PIECES STEEL | TW : ONE-PIECE NYLON | Vi FULL COMPLEMENT
CROWN TYPE RIBBON TYPE RIVET TYPE CROWHN TYPE OF BALLS
The stainlsss stesl Consists of two The RJ lype cage s Moubded mdon cage. This type of bearing has
pressed cage is inner mating stool suitable for larger Reduces thi no cage bul maximum
ring guidad. It shows pressings, the cover bearings with a high fluctuation in running possible number of
excellent performance side and the finger Inad carrying torgue. Suitahle for balls, Due to the fact
n low torgue, low side. capacity. The bwo high speeads. that the nner and outer
spead applications. Usually guided by the pioces ara riveted Guided by the rofling ring have a filing siot,
rolling elements and togathar and are alaments. the mial bopd carrying
designed to reduce strong encough to MYLON CAGE operating | capacity of this bearing
frictional torgque. withsland higher temperature range:tram | type is low. This type of
levets of vibration and =30 to +120C bearing is suitable for
acceleration. The high radial load, low
cage s gulded by the speed applications,
balls and reducss
frictional torque.,
SHIELD , SEAL

ZZ : PRESSED STEEL
SHIELD

275 : STEEL SHIELD
WITH SNAP RING

MNon-contact shield
pressed into outer
ring. Very littlo groass
leakage and low
ingress of
contaminants.,

Non-contact shiold
retained in outer rng,
Low ingress of
contaminants, Mainty
usend for amaller or

narrowar bearings.

SHAP RING

Teflon seal reinforced
with glass fibwe is
retzined In outer rng
by snap ring. Low
ingrass of
contaminants. Mainky

used for amallar or
| narrower bearings.
Seal can flax to
Bocommaodats inlenal
pressune changes,
TEFLOM SEAL operating
temperaiune range: from
=100 to +260C

TTS : TEFLON SEAL WITH| 2RS : CONTACT RUBBER

2AU : NON-CONTACT

FEM{VITON}SEAL
operating lemperatune
rangecirom -30 to +230C |

SEAL RUBBER SEAL
Rubber seal fitted into | Non-contact rubber
oarter ring. Light saal fitted inlo ouler
contact with inner ring, | ring, still provides
ralains grease and affective sealing,
provents ingross of NBR SEAL operating
extenal contaminants, temperature range; from
NBR SEAL operating -40 to +120C
temparalure rangecrom | FEM{VITONISEAL
-40 to +120T oparating temparature

range:from -50 to +230C



(O Type and characteristics of cages,
shields and seals

CAGES
Wi ONE-PIECE STEEL | . Two-PIECES STEEL | P : TWO-PIECES STEEL | TW:OME-PIECE NYLON | ¥ FULL COMPLEMENT
CROWN TYPE RIBBON TYPE RIVET TYPE CROWHN TYPE OF BALLS
The stainless stesl Consists of two The RJ type cage s Maubded rylon cage. This type of bearing has
pressed cage i inner mating steol suitable for larger Reduces thi no gage bul maximum
ring guidad. It shows pressings, the cover baarings with a high fluctuation in running poasible number of
excellent performance side and the finger Inad carrying torgue. Suitahle for balls, Due to the fact
n low torgue, low shde, capacity. The bwo high speeads. that the nner and outer
spead applications, Usually guided by the pcas arg riveted Guided by the rofling ring have a filling siot,
rolfing elemants and togathar and ane alaments. the axiad load carrying
designad to reduce strong encugh to NYLON CAGE operating | capacity of this bearing
frictional tarque. withatand higher tempesature range:fram | type is low. This type of
leveds of wibration and =30 to +120°C bearing is suitable for
acceleration. The high radial load, low
cage s gulded by the speed applications.
balls and reduces
frictional torque.,
SHIELD , SEAL

ZZ : PRESSED STEEL

ZZ%5 : STEEL SHIELD

TTS : TEFLON SEAL WITH| 2RS : CONTACT RUBBER

2AU : NON-CONTACT

SHIELD WITH SNAP RING SHAP RING SEAL RUBBER SEAL
Mon-comact shield Non-contact shiokd Taflan seal reinforced Rubber seal fitted into | Mon-contact rubber
pressed into outer retained in outering, | With glass fibre is ouster ring. Light seal fitted Inle ouler
ring. Very littio groase Low ingress of E‘fﬁ: me contact with inner ring, | ring, still provides
leakage and low contaminants, Mainty ingross of ralains grease and affective sealing.
ingress of used for smaller or contaminants. Mainky prevents ingross of MNBRA SEAL operating
contaminants. narrower baarings. | used for smaller or extensl contaminants, temperatune range; from

narrower baarings. NBR SEAL operating -40 to +120C

Seal “n:::‘t:nhlmaj temperaiure rangecirom | FKM{VITOMN)SEAL
prestise Changes., -40 to +120T operating temparature
TEFLON SEAL operating | FRMIVITONISEAL range:from -50 to +2300C
temperaiune range:from | Operating lemperatune

~100 to +260T range:from -30 to +230C |
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Tolerance, class, chamfer
dimension of bearings

TOLERAMNCES OF INMNER RING AND OUTER RING WIDTH (IS0)

d (mm)} Actepe As Vi Vimp

P4 PO PE [ Pa [
PO PE | P5 | P4 [Diamotor sories| Diameter seres | Diameter sedes | Diameter serdes | Diameter sedes | PO P& P& P4
023 788 [0 [23] 789 [0 [23] 788 [ 023 | 788 | 023

Owver | Incl. | Upos| Lowsr |Lower Lower | Lower| Upper Lower Max. Max. Max, Mo, Max, | Maoc, | Max, | Max.
gallh| 25 | 0| -8] =7 | =5 | —¢ 0 —4 10 |8 |6 ] 7|8 - 4 4 3 ] 5 3 2
25 0=d 0| -8 =7 | =5 —4 o —4 10 |8 |6 8 7|5 5 4 4 3 & 5 3 2
10 18 o | —8] —7 —5 | —% o —4 10 B |5 - 7|68 5 4 L 3 3] 5 3 2
18 30 gm0 —a)| 6| -5 o =5 13 0] 8 10 B |6 ] 5 ] 4 a [ 3 25
30 50 0 j=12|=—10 | -8 | —8 o —6 15 12189 13 10| & | B 6 5 ] a 4 3

Remarks1: The upper value af the bore diameter in this table is not applicable when the distance from the bearing ring face is less than 1.2 limes the chamiar dimensan Fsmasx
Ramarks2: Acconding 1o the ravision of ANSIVABMA 51d,20-1906 the clastes ABEC! + ABECS « ABECS - ABECT are equivalent 1o CLASS0-CLASSE-CLASSSCLASSY

TOLERANCES OF OUTER RING (1S0)

O {mm} Ay A Wi Wity
3 ] P& P P4
0 P4 Sl Seal
= Po | Pe | Ps | P4 Open Shileld Dpen Shisl oy Gpn PO | PE | PS5 | P4
= DHameler sends Diameter saries Dinmetor sones Dimmeter senes | Diametor senes
E{ 023 |788 0 (23] 23 |[7e8slco 23] 23 [7808 o023 [788[ 023
= Over | Incl |Ume|lssiLower{Lower|Lower| Upper | Lower Max, Max, Max. Max, Max. | Max, | Max, |Max.
2501} 6 |o|-#8 —7|-5| | 0 —4 W0 (&6 10 9 715 9 5 4 4 3 3 5 3 2
-] 8 |04 =FT|-5|—4]| O =4 0 |[B|6 10 ] 715 k] 5 4 ] 3 3] 5 3 2
18 30 |o(<| -B]|—-8| =B O -5 12 |9]|7 12 10 |8]6 10 1 5 5 4 7 [ |25
a0 50 o=t —3 | =7 | —B 1]} =G 14 11|8 16 n a7 13 T ] B 5 8 T 4 |
8o 0=%==§1] =8 | =7 1] - 16 1310 20 1 11 B 16 ] 7 7 5 10 B 5 a5

Remarka1: The iower value of the outside diametar in this table ks nol applicable when the distance from tha baaring ring lace is ks than 1.2 imas the chamber dimansion rsmax
Famarks2: According 10 the revision of ANSUABMA Std 20-1996 the classes ABEC1-ABECI-ABECS-ABECT are aquivalont to CLASS0-CLASSE-CLASSS-CLASEA.

uoisusLig
2

TOLERAMNCES OF INMER RING AND OUTER RING WIDTH{ABMA)

Unit .m
dlmm) didp A Vir Vip ABlACH Vile B 5. | 5
Single bearing
ABEC 5P ABEC 5P |ABEC 5P| ABEC 5P ABEC 5P | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC
ABEC 7P ABEC 7P |(ABECTP| ABECTP ABEC 7P | 5P TP 5P TP 5P JjP | &P P
Over | Incl. | Upper | Lower | Upper| Lower|  Max. M, Uppear Lower | Max. | Max. | Max. | Max Max, | Max. | Max. | Max,
=110 o -5 L] =5 25 25 Q —-25 | s 25 a5 25 7 37 3
10 | 18 ] -5 L -5 25 25 0 =25 5 25 35 25 rd 3 7 3
18 | 30 i] -5 L] ] 25 25 o —25 5 25 as 25 T & | T 3
Famarksl: ABECSP and ABEGTP ane the iolarance classes iof hign precsson bearings.
LIMIT TOLERANCE VALUES (METRIC) OF
CHAMFER DIMENSIONS OF RADIAL BEARINGS
Limitzmim d = Wowmerial B cinmss e Ve Dutsido diameber variation in a singhe
| &dmp = Bingle planc mean bore diamoter radial plane
[ di ] Famax | dheviation Wime : Maan outside dismsles variation
Fagmin Famax Al = Denviation of & single bon deumeler Bew  : Aadind enoul of assembled baaring
S— —— - = Vil 2 Bore desmeter variation n a single ouilisf ring
. Over [ ingl.|  Fadiel | Axial rinfind plavss S0 :Varation of outskde suriace genaratix
0.05 : - | @10 | 020 003 Wamp = Mean bore diameter varlation inclnation with face
0.08 = lo= 1 DI8 1 0.30 1 .08 Al & 0s) 1 Deniation of the single inner and outer Sew ¢ Ansernbbod bearing ouber nng tce nanout
T Fe | 020 | 0.40 | 810 fing width from the nommal dimension with racewsy
0.15 " : 0.30 0.60 015 Vao¥ics]  : Varistion OF the inner and outer ring width Vs @ Variation of Bha ouor rng width
e L=l PR | &y | Wi + Fusdial russout of assembled baaring fimem | Flange cutisde dismaler devistion
0,20 .50 08y | 020 i Abs waidih dowintion
0.30 3 40 0.£0 1.00 | 0.30 Sl gmmm e £
_0.30 1 0.80 1.00 0.30 Siu : Assamblod b Innor fing taco unawt  Fumis : Smialiost permissitila singho chamisr
0.60 P 40 100 2.00 i 0.60 will rat ey demansionminimurm lim
050 140 f - | 130 | 200 | 0060 | ¢ :Nomina bore diamater
1.00 . 50 1.50 3.00 1.00 o 1 Nominal cutssde dinmater Timar | Lnrgast parmissibla single chamter
100 [ 50| - 1,60 ang | .00 | Aess  :Single plane mean cutside diamator clmasn o] madmum lm)
1.10 - | 120 2.00 350 1.00 Btsimercs 0 r"‘“’L“WM“"*’"““’
110|120 - 250 e | SR CERREEhgesialaie oy *
1.50 T .30 4.00 1.50 Mote[l]  :Tha valun of e in sxisd diraction ol bassing with nominal width of under
1.50 120 - 3.00 5.00 1,50 Doew i R S (18, B 10 1 P ChrRCtion i 2
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—— Unit «m
A A Vil [Mest Kia 8y Si d [mm)
Singlo bearing Innarfoutar ring I sy
PO = PO P PS5 P4 P5 P4 PS P4
PE P4 PO P& Ps Pa
Upper | Lower Lower Max. Maux, Max. | Max, | Max, Max, | Max, . (LTS Max. Max. | Max, | Over | Mncl
1] — 40 = 40 12 12 B 25 10 ] 4 25 7 3 T 3 () 2.5
1] =120 = &l 15 15 5 2.5 10 [ 4 25 T 3 T 3 25 10
:} =120 - B0 20 20 5 25 10 T 4 25 7 3 T | 3 10 18
o =120 =120 20 20 5 2.5 13 .} 4 3 B 4 8 4 18 a0
0 =120 —120 20 20 5 3 15 10 5 4 B 4 B | 4 a0 50

Note (1) : 0.6mm ks inchudad in this classificaton,
Mote (2] : The inner ring width variation s the same for tha outer ring of the sama beanng size. CLASSS and CLASS4 refarring o outer ring anly,

Unit «m
Ko 5n - Wea™ Flanged type Flanged typa
D{m Al d{“ﬂ] Al
PO P& P5 P4 P5 P4 PS5 2] PS P4
PO P8 PSS P4 PO P& PE P4
Mm.Mu.mmm,Mu.Mu.Mummummummwmmmmmwm
15 | 8 5 3 8 4 8 5§ | 5 |25 = ["d0 |42 | -3 | 0 |- [[os}2s] o || o0 |-
i5 | 5 a a 4 | 5 b 25 (10 18| +270 | —a3 o =43 25 10 0 |—120 o —d0
i5 a [ 4 8 4 B 5 5 2.5 18 30 | +330 | 52 o -52 10 18 o0 |—120 1] =80
20 10 7 5 8 4 8 5 5 25 | 30| =0 40 | —62 ] =2 18 | a0 0 (—120) 0 |—20
a5 13 B 5 B 4 10 5 L] 3 50° | BO | +480 | —T4 o =74 0 50 o |[—120 0 |—120
Note (1) Size 2.5mm ks included in this classfication
Note [2): Applicable without locating snap ring.
Mot {3 The outer ring width vasiations fer CLASSO and CLASSS are the same as for the innar ring of the same bearing size.
TOLERANCES OF QUTER RING (ABMA)
e e A i i —— Unit sm
An, VDN | Abaiscs) Vo Bn Ko B Flanged type
D imm) A
ABEC Sl A | G
Opesny Saal Shiskd Single bearing|
5p7R ABE( [ABEG | ABEC | ABEC |ABEC [ABEC | ABEC (ABEC| ABEC 5P | ABEC 5P | 4560 aBEC
ABEC ABEC ABEC mmmmcmcm~m 5 | ABECSP | 80 | TP | (TP |50 [P |5 | 7P
5P,7P sp TR || 6P | 7P jsaP| % | 10 P el AREC TR ABECTP |ABECTP| % |
Over | Incl | Uppsr | Lowsr | Lower | Upper|Lowse| Lower|Upper| Lowsr [Lower| Max | Mo [ Uppes [Lowsr | Max | Max | Max. | Max. | Max. | Max | Max. | Max. | Uppe) Lower| Upper] Lower| Mai, | WMot
= 18 o | =5 0 |=5|=-&|+|—6B|—6G|25] 5 0 |—25] 5 |25]| 8 | 4 5(35( 8| 5|0 |-25/ 0 |51|75]5
18 30 1] =6 =5 0 |=B|=5|+|=F|-6|25]| B b |—25) 5 |25]| & | 4 6| 4 B|5 )0 |20 |-51|75]5
a0 50 1] -6 -5 0 |=B|=5|+1|—T|—6|25] & 0 |—251 5 |25| &8 | 4 6 | 4 8|5 |0 |30 |H|7S5|5

Note (1) : Applies 1o fange width vanation of flanged bearing.
Note (2} : Applies 1o flange back face

cylindrical
surface

s min=smaliest permissible single chamber dimansion (minimum limi)
r's max=largest permissible single chamfer dimension (maximum limit)
fa max=largest parmissible single shall and housing fillet radius

NOTE: The exact shape of the chamber surface is not specified, but ils contowr in an axial plane shall not
be allowad ta project beyond the imaginary circular are, of radius Fsmin , tangential 1o the ring face
and the bore or outside cylindrical surface of the ring (see figure),
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(O Life and load rating

BEARING LIFE

When bearings rotate, the inner and outer rings and rolling elements are constantly loaded, This produces material
fatigue and eventually bearing failure. The total number of revelutions before a failure occurs is called the basic
rating life.

Life of individual bearings varies considerably, even if they are of the same size, same material, same heal treatment
and are under the same operating conditions.

Statistically, the total number of revolutions reached or exceeded by 90% of a sufficiently large group of apparently
identical bearings before the first evidence of material fatigue occurs is called the basic rating life.

BASIC DYNAMIC LOAD RATING"Cr"

The basic dynamic load rating of a bearing with rotating inner ring and stationary outer ring is that load of constant
magnitude and size which a sufficiently large group of apparently identical bearings can endure for a basic rating life
of one million revolutions.

Radial bearings take central load. Values given for Cr in the dimension tables of this catalogue are for standard high
chromium steel. 85% of the chromium steel values should be used for stainless steal,

LIFE FORMULA

The equation for the basic rating life for dynamically loaded ball bearings is as follows:

-
m
0
=
=
)
i

(] Leg= {Cr/ P) ¥ 100 Revalutions) , Lishe 16667 /0 (Cr/F){Hours)
g whareby:
Li=BASIC RATING LIFE Lieh=BASIC RATING LIFE IN
a Cr=BASIC DYNAMIC LOAD RATING(N) DOPERATING HOURS
;. n=A.P.M.[REVOLUTIONS PER MINUTE) P=ECQUIVALENT LOAD(N)

EXAMPLES OF RATING LIFE Lych VALUES USED:

OPERATING CONDITIONS . BASIC RATING LIFE Lich
INUSTE CperEEon 1 . -
Shon or infermitient operation. Failure has litle efect on function. | 4,000~8,000
Intermitint cperabon. Fajlure has signiicant effect on function. | 8.000~12,000
8 hours ef non-continuous operation | 12.000~20.000
B hours of continuaus oparation, | 20,000-~30.000
24 hours continuous operation : | 40,000~60,000
24 hours of guaranieed rouble-frea operation, 100,000 -—200,000

ADJUSTED LIFE FORMULA

The above life formula is for general use. In cases where a reliability of over 90% is required and where influences

apart from load and speed or operating frequency should be taken into account for the rating life, IS0 281, 1990
gives an extended life formula:

Lnasa 2o Xan X (Cr/PP 100 (Revolutions)

wharaby:

Lna=Adjusted rating e in millions with a reliabidty of {100-n)% [n=1he reliabdty rate)
Cr=BASIC DYNAMIC LOAD RATING(N)

P=EQUIVALENT DYMAMIC LOAD{N}

a=Factor for a reliabillity other than 90%

as=Factor for non-corventional materials

a=Facior for non-corventional operating conditions, in particular lubrication



(1) RELIABILITY FACTOR as
When a reliability of over 90% is required, the corresponding factor should be selected from the following table.

@RELIABILITY FACTOR a

Rokatility a0 o1 | o2 | 53 | o4 | o5 |98 | 57 | %8 | 9o |(eos) [(pag)
al 100 | 082 | 0B84 | 077 | 064 | 0B2 | 053 | 044 | 033 | 021 |(0.10) [0.037
(2] MATERIAL FACTOR az

Improvement in manufacturing techniques for raw material and for heat treatment of components have led to an
extended fatigue life for bearings.

Our standard bearing material is a superior quality of vacuum degassed steel leading to an extended life for
bearings.

The basic load ratings given in this catalogue have been established by taking this longer life inte consideration.
This gives an increase in the operating life in hours of a factor of 2.2 and a factor of 1.3 for the load carrying
capacity. The material factor as=1.

(3] OPERATING CONDITIONS FACTOR a3

This is an adjustment factor to meet non-conventional operating conditions for lubrication, temperature and load.
Under good lubrication conditions with a permanent cil film between rolling elements and rings, the factor as=1.

In unfavourable conditions (dm-n = 10,000), a factor as < 1 must be selected.d~ = mean bearing diameter = (D+d)/2 ,
n = operating speed.

At temperatures above 120C, greater dimensional changes occur and the material hardness deteriorates which
affects the bearing life.

The operating factor f; for temperature can be taken from the following table:

@OPERATING TEMPERATURE AND LIFE COMPENSATION FACTOR f

BEARING |
TERPERATURE o) 120 | 150 I 175 : 200 | 225 | 250 | 275 | 300
TEMPERATURE |
FACTORM 100 (090 | 0B5 | D75 | 065 | 060 | 052 | 0.45
Hea! stabilized bearings, where the dimensions are stable above 120°C, are available on

raquest.

BASIC STATIC LOAD RATING "Cor"

The Basic Static Load Rating applies to bearings where rotating motion does not cccur or occurs only infrequently.
The Basic Load Ratings and calculation methods in this catalogue are based on methods described in IS0 281 and
on IS0 Recommendations NR.76, taking into account the current level of bearing technology.

Excessive static load causes brinelling at the contact point between the rolling element and raceway.

As a standard of permissible static load, the basic load rating Cor for radial bearings is specified as follows:
Maximum contact pressure at the contact point between rolling element and bearing ring to be 4200 MPa and total
permanent deformation of the bearing of appr. 1/10000th of the rolling element's diameter,

Basic Static Load Rating for stainless steel is 80% of that for standard bearing steel.
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EQUIVALENT DYNAMIC BEARING LOAD "P"

Load conditions on bearings are usually a combination of radial and axial loads. In order to establish the equivalent
radial load with definite force and direction we use the following formula:

@RADIAL LOAD FACTOR AND AXIAL LOAD FACTOR

Fa/ZDe) 2 Fa/Frao . Fa/Fr>o
Bl [ X ¥ N O
0.172 019 1 0 056 | 230
0345 { o2 | 1 ]| O 0.56 | 199
0.680 0.26 | 1 ] 0.56 [ 1.1
o e ] | _oz8 | 1 0 0.56 1.55
1.38 0.30 1 o 0.56 1.45
207 | 034 I 0 0.56 1.3
3.45 1 038 | 1 i 0.56 115
N | 042 | 1 Lt} 0.56 | 104
B.88 0.44 1 i 0.56 [ 100
|
— P=XFr+YFa(N)
(1] X=RADIAL LOAD FACTOR
g, FraRADIAL LOADN)  Y=AXIAL LOAD FACTOR
3 Fa=AXIAL LOAD{N) D-BALL DIAMETER(mm)
%) e
o

EQUIVALENT STATIC RADIAL LOAD "Po”

For ball bearings subject to both radial and axial loads, the static radial load with definite force and direction is called
the Equivalent Static Radial Load.
The higher value from the two formula shown below should be used.

=,
E
m
=
2
E

Po=0.6 X Fre05XFaiN]. Po=Fr(N)}

SAFETY MODULUS"s"

Permissible equivalent static load depends on basic static load rating.
But using limit of bearing charge by using condition. Accordingly we use safety modulus which is experimental value.

fs=Car/Po fs=SAFETY MODULUS
Cor=BASIC STATIC LOAD RATING(N)
Po=EQUIVALENT STATIC RADIAL LOAD(N)

USING CONDITION _ %]
__ NORMAL OPERATION 10 |
__ SHOCKLOAD — 1 5|

SILENT AND HIGH ACCURATE ROTATION 20

10
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O Fitting of bearings

THE IMPORTAMNCE OF CORRECT FITTING

A bearing can only perform to its full capacity when it is correctly fitted on the shaft and in the housing. Insufficient
interference on fitting surfaces could cause bearing rings to creep in a circumferential direction. Once this happens,
considerable wear occurs on the fitting surface and both shaft and housing are damaged. Furthermore, abrasive
particles may enter the bearing causing vibration, excessive heat and damage to raceways. It is therefore necessary
to provide bearing rings under rotating load with an adequate interference fit to prevent creep. When using thin-type
bearings under low load, the bearings should be fastened by a nut. Statically loaded bearings generally do not need
to be fitted with an interference fit. Only when subject to a high degree of vibration do both inner and outer rings
require fitting with an interference fit.

@FITTING OF BEARING AND SHAFT

S SHAFT TOLERANGE
(STEEL mﬂin mmE'f‘EEE st
Jlis== | SRLEN e | THINTYPE | OTHERS
| LIGHT LOAD<= 105dS18 h& 55
INNER RING | 0.DBCr OR 185d530 b5 i85
nmnngg LOAD | FLUCTUATING LOAD | 30&Sdss0 | h& | 5
STANDARD 10SdS18 85 |5
L“&ig"‘E“H'N*"‘E LOAD=0,06~ 185d=30 55 k5
_________ IRECTION | 0.12Cr | %0Sdss0 | s5 | K
| NECESSARY FOR
| INNER RING ALL BORE 5
| TURNING EASILY DIAMETERS o5 g
OUTER RING | ARCIUND SHAFT
ROTATING LOAD | \NNECESSARY
| FOYR INNER RING ALL BORE e i
| TURNING EASILY CIAMETERS
| ARQUND SHAFT |

@FITTING OF BEARING AND HOUSING

AXIAL TOLERANCE CLASS OF
. EJE-:\:H&I'J'ION . Dmmﬂ%:a“u SHAFT HOUSING SEATS
e | OFGUTERANG | THNTYPE | OTHERS
VARYING LOADS EASY TO MOVE 6 H7
LIGHT OR ' |
| STANDARD LOAD EASYTOMOVE | W7 | 18
[HIGH TEMPERATURE
INNERRING | OF INNER RING AND SHAFT |/ EASY TO MOVE I .
ROTATING LOAD | T ASARULE,
LIGHT OR STANDARD IMPOSSIBLE K5 K6
| LOAD PRECISE ROTATION | TOMOVE |
) POSSBLETOMOVE| JS6 | U6
| QUIET OPERATION | EASYTOMOVE | He | e
| N GENERAL.
O il POSSIBLE 156 57
| TO MOVE
' A5 A AULE,
| STANDARD OR
MPOSSIBLE Ks K7
NDE'EHMIMTE HEAVY LOAD | TOMOVE .
LARGE SHOCK LOAD "“F'DEFS,'ELE M5 M7
'UGHT OR | MPOSSIBLE w | ow
FLUGTUATING LOAD TO MOVE
| STANDARD OR HEAVY LOAD | M iaone: NS N7
QUTERFING | - d
THIN-TYPE HOUSING SEATS
ROTATING LOAD | ;e avy LOAD OR LARGE WEEERLE Pe p7
SHOCK LOAD

11
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@CHARACTERISTICS OF LOAD AND FITTING

ROTATING RING { LOAD LOAD CONDITION FITTING
- - — IS . - - S - S S——
P r‘.l"':'.lE = o=
f—8 i
e 45
= INNER FING ROTATING | INTERFERENCE FIT
INNER RING LCAD FOR INMER RING
e OUTER RING STATIC | CLEARANCE FIT FOR
= — LOAD OUTER RING
T
OUTER RING
e
| ===l -
Vot
= OUTER RING CLEARANGE FIT FOR
OUTER RING ROTATING LOAD INMER RING
S IMNER RING STATIC | INTERFERENCE FIT
V) A LOAD FOR OUTER RING
ll.k__ 1
INNER RING | ROTATING =
IN THE CASE OF
INTERFERENCE FIT
FLUCTUATING LOAD | L ruriuie o eramye | IMDETERMINATE LOAD | Eociaircine
CIRECTION OR DHRECTION
UNBALANGED LOAD OQUTER RING

CALCULATIONS OF FITS
(1) FITTING PRESSURE AND DIMENSIONAL CHANGES OF INNER AND OUTER RING

The right fit for each application is established taking various conditions into consideration such as load, speed,
temperature, mounting dismounting of the bearing. The interference fit should be greater than normal in thin
housings, housings of soft material or on hollow shafts.

(2) LOAD OF INTERFERENCE

The interference fit of shaft and inner ring decreases under radial load. The decrease in fit of shaft and inner ring is
calculated by the following formula:

The higher value from the two formula shown below should be used.

=
3
@
3
a
(=]
35

AdF=0 08yl B Fr 107 {mm)
AdF=002 Fr/B 107 (mm)

(3) INFLUENCE OF TEMPERATURE ON BEARINGS, SHAFTS AND HOUSINGS

Each inner ring, outer ring or rolling element of a bearing rotating under load generates heat which will affect the
interference fits of the shaft and the housing. Assuming a temperature difference within the bearing and the housing
of AT{C), that of the mating surface of the shaft and of the bearing is {0.10~0.15)AT.

Consequently, AdT, the decrease of the inner ring interference fit due to temperature change, is calculated from the
following formula:

AdT= {0 10~0 15 = AT o SO S AT e 10" (mim)
44T : DECREASE OF INTERFERENCE DUE TO TEMPERATURE DIFFERENCE(mm)

AT . TEMPERATURE DIFFERENCE BETWEEN BEARING AND
SURROUNDING HOUSING(C)

a : COEFFICIENT OF THERMAL EXPANSION FOR BEARING STEEL512.5X10%1C)
COEFFICIENT OF THERMAL EXPAMSION FOR STAINLESS STEEL=10.3>010%(1°C)
d | NOMINAL BORE DIAMETER OF BEARING{mm)

It should also be noted that fit can increase due to temperature changes.

12
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(4) EFFECTIVE INTERFERENCE, SURFACE ROUGHNESS AND ACCURACY

The surface roughness is smoathed during fitting and the effective interference becomes smaller than the theoretical
interference. The surface roughness quality of a mating surface has an influence on how much this theoretical
interference decreases. Effective interference can usually be calculated as follows:

Ground Shatt : Adedi{ds2)- Ada(mm)

Turned Shaht ; Ad=d/(d+3) - Adaimm)

Ad : EFFECTIVE INTERFEREMCE (mm)

Ada : THEQORETICAL INTERFERENCE{mm)

d : NOMIMNAL BORE DIAMETER OF BEARING(mm)

By combining these factors, the theoretical interference fit required for inner ring and shaft where the inner ring is
subjected to rotating load is calculated as follows:

Adas(AdF+AdT) ((d+3)/d or (d+2)id) (mm) |

Mormally, shaft and housing seats have to meet the accuracy and roughness requirements as given below.

@ACCURACY AND ROUGHNESS OF SHAFT AND HOUSING SEATS

SHAFT HOUSING
| T r— T
BELOW 50% OF SHAFT
ROUNDNESS HOUSING BORE
ouneTeR ToLErance | pRVENEPRRE e
BELOW 50% OF
BELCW 50% OF SHAFT
CYLINDRICITY DIANETER TOLERANGE | HOUSING BORE

WITHIN BEARING WIDTH | PAMETER TOLERANCE,

SOUARENESS =31000(0.17")
ROUGHNESS OF MATING
SURFACE

Rmax 3.2 RAmax 6.3

Mounting bearings with extra tight or light interference fits can lead fo early bearing failure. In order to ensure safe

operating conditions the tolerance variations of shaft seats, housing bores and bearing bore and outside diameter

need to be reduced.

We recommend the tolerance zones are divided into two bands and selective assembly is applied. Bearings sorted
into two tolerance bands for inner and outer rings are available on request. These bearings are marked as follows:

@SELECTIVE CLASSIFICATION OF OUTER AND BORE DIAMETER
TOLERANCES AND INDICATION MARK

—

= TOLERANCE
-~ OFBORE|  [~.Dy2 -Di2~0 oD |
~__DIAMETER |
TOLERANCES OF ~T————1 -
oameren | M 1 1 2 ’
0~-di2 1 G1t —d o GlE e G0
. Fivs I ;1 )
/2~ 2 e T o T oo
O~-d 0 con { 2ze2 |} coe

NOTE: 1.THIS IS APPLIED TO BOTH BEARINGS OF ABEC 5P AND PS,
2.UPON YOUR REQUEST, PLEASE SPECIFY THE MARK LISTED BELOW.
ZC1... 2 SELECTIVE CLASSIFICATIONS FOR BORE DIAMETER
TOLERAMCE (0—~-di2. -d/2~-d)
1 SELECTIVE CLASSIFICATION FOR QUTER DIAMETER TOLERANCE (0-—-D)
ZC2... 1 SELECTIVE CLASSIFICATION FOR BORE DIAMETER
TOLERAMNGCE (0~-d)
2 SELECTIVE CLASSIFICATIONS FOR OUTER DIAMETER
TOLERANGE (0~-Dv2. -Di2~-D)
ZC3.... 4 SELECTIVE CLASSIFICATIONS FOR BOTH BORE AND OUTER DIAMETER
TCLERANCE (0~-d2~ -d'2~-d,0~-D/2~ -D/2—~-D}
D.... MINIMUM VALUE OF QUTER DIAMETER TOLERANCE
d.... MINIMUM VALUE OF BORE DIAMETER TOLERANCE

13
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() Internal clearance

INTERNAL CLEARANCE AND STANDARD VALUES

Internal clearance is the play between outer ring, inner ring and rolling
element. Generally, the amount of up and down movement of the outer
ring with respect to the fixed inner ring is called the radial internal A
clearance and its right and left movement the axial internal clearance. Ij_'f ; 1
Bearing internal clearance in operation is an important factor that has a

significant influence on other factors such as noise, vibration, heat and
fatigue life. Radial ball bearings are usually classified by their internal

BEARING INTERNAL CLEARANCE

radial clearance. When measuring the internal clearance, the bearing is =
subjected to a standard load in order to ensure full contact between all II ot
bearing components. Under such a load, the measured value is larger —
than the actual value stated for radial clearance; this is due to elastic il

i AL | MAL
deformation. The difference is compensated by the factors given in the MEL?AIHNTE, ,,g;m MG:'LEAMTEHH# NCE
tables below.

@RADIAL INTERNAL CLEARAMCE OF SMALL AND MINIATURE BEARINGS

- Unit pm
m T [

a CLEARANCE SYMBOL MG MC2 MCa MCA | MCS MCE

= - Il 1 4

= min 0 3 3 B 13 20

= CLEARANCE - f — —

EJI miax 5 8 10 13 20 28

MNOTE: 1.5TANDARD CLEARANCE 1S MC3.
2 FOR MEASLIRING CLEARANCE, OFFSET BY COMPENSATION FACTOR LISTED BELOW

Unit ym

o)
g.
g
S

CLEARANCE SYMBOL MEC1 MC2 MC3 MC4 MCS MCE

COMPENSATION FACTOR 1 [ 1 1 1 2
MEASURING LOAD IS AS FOLLOWS.
MINIATURE BEARINGS 2.5N (0.25kg()
SMALL BEARINGS 4.4M (0.45kg1)

@RADIAL INTERNAL CLEARANCE OF STANDARD RADIAL BALL BEARINGS

Unit pm
NOMINAL BORE CLEARANCE
| DIAMETERd{mm) |  ©2 | CNIC) [ ca C4 AT
| OVER | INCL | MIN | MAX | MIN | MAX | MN | MAX | MIN | MAX | MIN | MAX
10onLY | ] 7 2 | 8 23 14| 20 | a0 W
10 18 [ [ 3 B | 1 | 25 18| 83 25 45
18 24 | © 10 5 20 13| 28 g0 | 3 | @8 48
24 30 1 11 5 @ | m e 2 4 a0 5|
30 .. 1 1 6 W | 15 k=] 28 | 4 | 4 1]
40 50 1 " 6 2 W | % | | m 45 73

NOTE: 1.FOR MEASURING CLEARANCE, OFFSET BY COMPENSATION FACTOR LISTED BELOW.

Unit pm
BORE DIAMETER OF |
NOMINAL BEARING d{mm) | MEASURING LGAD“L M COMPENSATION FACTOR
ovER | imcL N (kg cz CN (D) c3 c4 cs
| WOgwciveeny | 18 24.5(2.5] | il o S 4 4 4
18 50 48 (5) 4~5 s & B [

14
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RELATIONSHIP BETWEEN RADIAL INTERNAL CLEARANCE AND AXIAL INTERNAL CLEARANCE

The axial internal clearance is established from the ball diameter, outer and inner ring raceway radius and the radial
internal clearance. Usually it is about 10 times the value of the internal radial clearance. Selection of a small internal
radial clearance or an extra large interference fit in order to reduce the internal axial clearance after mounting is not
recommended.

280
[ — = OB
2 a0 ]
o _—_ b
4 o —— =
------- 2778
1“‘ ........... :m B
120 :ﬁ Aa=2y AriretreDa) (mm)
' —_— T
gk ——
% 10318 AaAXIAL INTERNAL CLEARANCE(mm)
. 11.508 1 OUTER RING RACEWAY RADILS{mm) [
0 — Da:BALL DIAMETER{mm}
' L 0 @ 0 @ ArRADIAL INTERNAL CLEARANGE(mm)
r:INNER RING RACEWAY RADIUSmm)
RADIAL CLEARANGE: A [ym)

SELECTION OF BEARING CLEARAMNCE

Theoretically, maximum bearing life is with very slight preload. However, even a slight increase in this theoretical
preload can have a considerably detrimental effect on the bearing life. Positive clearance should therefore be
selected, MC3 is usually used for miniature or small bearings, standard clearance for general bearings and the
clearance for thin section bearings should never be greater than "standard".

@SELECTION OF RADIAL INTERNAL CLEARANCE

i .  OperatingCondiion X I Clearance
Clearance fit for inner and outer ring. Low axial load. No axial load carmying requirement. MC1. MC2. 02
Select beating with reduced radial clearance. Lower wibration and noise. Low speads. f !
Lowear frictional torque. Standard asial load. Average asial load camying requiremeants,
Slight intarferance fit bor inner ring. Clearance fil for outer ing. Averagalow speeds.
Estremaly low frictional torque. High axial kad. High axial load carrying raquirameants.
Heavy interlance it to support high kads or shock loads. Large temperature gradient from inner MCS, MCE.C3.04,C5
ring to outer fing, High degree of shaf dellaction.

MC3. MC4. CNICT)

CALCULATION OF CLEARANCE

__ d wCLEARANCE INCREASE BY LOAD
& CCLEARANCE CHANGE KY TEMPERATURE
DIFFERENCE BETWEEN INNER AND OUTERRING
& BCLEARANCE DECHEASE BY FITTING OF
INNER RING AND SHAFT

o fcCLEARANCE DECREASE BY FITTING OF

Ouster Fing - (HITER RING AND HOUSING
T o |
P gt e | |
~~—a ]l |
A :_.-_______-_.‘-\-. - ,-r # - & et
P w5 rr gl SCINITIAL CLEARANCE
7 _-H“q‘, AZRESIDUAL CLEARANCE (CLEARANCE
y AFTER MOUNTING! [ =423 fi-afo)

[ 3 EFFECTIVE CLEARANCE (A= & o)
AIRUNNING CLEARANCE (=4 4 v

(1) RUNNING CLEARANCE

Running clearance is the resultant clearance after load, temperature difference and fitting are taken into
consideration.
A=l {dad T+ wimm)

(2) CLEARANCE REDUCTION BY TEMPERATURE DIFFERENCE BETWEEN INNER AND OUTER RING

In a bearing, the highest temperature is generated in the rolling element followed by the inner ring, with the outer
ring having the lowest temperature. Since it is impossible to measure the temperature of a rolling element, in
practice, the temperature of the inner ring is used.

A= AT Dolmm)

15
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(3) CLEARANCE REDUCTION BY FITTING

When a bearing is fitted onto a shaft or into a housing with an interference fit, the intemnal clearance of the bearing
reduces.

& = d fis & fo=
A b d/db (0 -(bo,d)® YD (1 (do/db) y)e
A Da Da/T X (00D )/ (1-Ma/DhY)  (mm)

(4) CLEARANCE INCREASE BY LOAD
Load on a bearing deforms it elastically and increases the internal clearance.

& waC3 (B X Fri/ (22 cos & 21/ dw) LT (mm)

The initial contact angle (e is caloulated from the following two formulae:
cos dofoos O =140/ (25X m1) X (Fa/ (985 2 X Dhexsin a j&=

lcos (Eom &/ (22 DW R (22 m-13)

SYMBOLS

AT: TEMPERATURE DIFFERENCE BETWEEN INNER
AND OUTER RING

¢ DECULATION

m

] #: NUMBER OF BALLS
ﬁ e : OUTER RING RACEWAY DIAMETER Dw : BALL DIAMETER
= Adh: CLEARANCE OF INNER RING ON SHAFT @ : CONTACT ANGLE
%- do: ROHE DIAMETER OF HOLLOW SHAFT @o: INITIAL CONTACT ANGLE
o Dn: QUTSIDE DIAMETER OF HOUSING SEAT Fa: AXIALLOAD

ADa : CLEARANCE OF OUTER RING IN HOUSING Fr: RADIAL LOAD
o dh: AVERAGE OUTSIDE DIAMETER OF INNER RING Ar: RADIAL INTERNAL CLEARANCE
§' Da: AVERAGE OUTSIDE DMAMETER OF OUTER RING C: MATERIAL ELASTICITY FACTOR
g a l'.T.:I‘EF'FI'C_I"'_\'I‘I QF THERMAL EXPANSION FOR
a REARING STEEL
=1 General Beasing Cad 00218 ma.525
®© {7 Instrument Boaring | Ce0.00287 |  me0560 |
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() Lubrication

OBJECT OF LUBRICATION

The lubrication method and the lubricant have a direct effect on the bearing life; the most suitable lubrication must
therefore be selected for each application. Effects of lubrication are described as follows:

(1) DECREASE OF FRICTION AND ABRASION

It decreases rolling friction between the raceway and the rolling elements, sliding friction between rolling element
and cage and sliding friction of guide surface between the cage and the bearing ring.

(2) REDUCTION OF HEAT GENERATION
It dissipates heat generated inside the bearing as well as heat conducted from the outside thus preventing
overheating of the bearing and deterioration of the lubricant.

(3) PROTECTION FROM CORROSION AND CONTAMINANTS

It prevents corrosion of rolling elements, bearing rings and cages and also prevents the ingress of contaminants and
moisture into the bearing.



REQUIRED CHARACTERISTICS OF THE LUBRICANT

(1) LOW FRICTION AND ABRASION
(2) HIGH STABILITY AGAINST HEAT, GOOD THERMAL CONDUCTIVITY
(3) STRONG OIL FILM

(4) NON-CORROSIVE

(5) PROVIDE A GOOD BARRIER AGAINST DUST AND MOISTURE

(6) MAINTAIN A STABLE VISCOSITY

STANDARD LUBRICANT

AP B LR

Ezo) MIL STANDARD Opersting specifi

Lubricart Brand oZ0 | Manutacturer s o 8 s
| MULTEMPSRAL | SAL | Kyodo Yushi - | 40~s150 | 083
STD.GREASE ALVANIA 25 AVZ | Shell OIL Ca. 25—4120 0.92
STD. OIL AERD SHELL FLUID 12 | AF2 | Shell QIL Ca. MIL-PRF-50B5D 50~ +205 0.93

LUBRICATION METHOD

A I S

There are two types of lubricant: oil or grease. It is impartant to select the correct lubricant and lubrication method

for each application and its conditions.

SLUBRICATING OIL AND GREASE

T LUBRICATING OIL _] LUBRICATING GREASE
ROTATING SPEED LOW + MEDIUM - HIGH SPEED LOW + MEDIUM SPEED
LUBRICANT EFFICIENCY EXCELLENT | Gooo
COOLING EFFECT GOO0 | NONE
TORGUE COMPARATIVELY LOW | COMPARATIVELY HIGH
| COMPARATIVELY
Luumﬁwn LIFE LONG | SHOAT
LUBRICANT REPLACEMENT EASY DIFFICULT
e SHOULD NOT BE USED WHERE OIL LEAKAGE IS | LITTLE GREASE
= UNACCEPTABLE LEAKAGE _
IMPLURITIES FILTRATION EASY DIFFICULT
SEALING EQUIPMENT COMPLEX | SIMPLE
@GREASE FILLING WVOLUME
OPERATING CONDITION
SYMBOL FILLING VOLLME(%)
SPEED LOAD
M 70410 LOW HEAWY
5 s50%10 Low MEDIUM
G a0t10  MEDILM MEDILM
L 30410 MECHLIM MEDILM
a 25+5 MEDILIM MEDILM
K w5 _ _HIGH LIGHT
X 105 HIGH LIGHT

NOTE: LIGHT LOAD | S0.06C1)
STANDARD LOAD | S0.12C1)

17
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@CRITERIA FOR LUBRICATING DIL SELECTION

OFERATING IS0 VISCOSITY GRADE OF LUBRICATING OILIVG)
TEMPERATURE OF o a
BEARING (C) | meolumioaD HEAVY LOAD/SHOCK LOAD
UP TO PERMISSIBLE
_ Caaii: ROTATING SPEED 1R | 245
UP TO 15000 32,46,68 100
15000~80000 a4
O=~+B0 — e — s 8 ' &
80000150000 22,32 _ 2
150000500000 R 222
UP TO 15000 150 220
'Im"-m 1
+60~4+100 Lo 180
80000~150000 &8 _ 100,150
 150000~500000 1 68
UP TO PERMISSIBLE
+100~+150 ROTATING SPEED 320

NOTE:  1.IF HEAVY LOADS OCCUR AT LOW SPEEDS, A HIGHER VISCOSITY LUBRICATING OIL SHOULD BE USED,
2. THIS TABLE IS FOR QIL BATH LUBRICATION SYSTEM AND RECIRCULATING OIL SYSTEMS.
3.dn = BEARING BORE DIAMETER dimm) % ROTATING SPEED nir.p.m)

SCOMMON OIL BRANDS AND EFFICIENCY

coshuioemionke i Code| LBISS™ | pamtit) | e | Tompemunetc)| ‘Srnaand
| Acro Shell Fluid 31 | AF1 | Disster 237 14.33(40C] | -40~+204 | MIL-PRF-832820
Shell Ol Co. Agro Shell Fluid 12| AF2 | Diester 220 | B9(S44C) | -50~+205 | MIL-PRF-5085D
| Aero Shell Fluid 3 AF3 155 10.0 {36C} | MIL-PRF-TETOC |
Anderson Oll Co. | Windsor Lubo L-245X | WLZ 215 14.0(38C) | -55~+175 | MIL-PRF-G0S5D
- Dupont E.L [Krytox 143AZ | KAZ 12.4{40C] | -B4~+148 =
@ Klubaer Lub. | Isofiex PDB3A | PD8 | Diestor ] -56=~+100 -
g’ Nippon Ol Corp. | Anfirust P2100 002 188 13.0040C) | -20~4118 VI-L-800c
(2] @®COMMON GREASE BRANDS AND EFFICIENCY -
T Mok wbricant o] I Terommnge| Approved
Lubroant Bese. | el FEud, [T e | Standard
: Minral | 182 | 923  -86~4120| -
o Mineral 185 | 275 |-26—+120 -
§' Minaral 185 | 243 |-B0~+4135 ] E
= (195 | ars |ao~s120] -
2 Diester | 260 | 296 |-73~+149 MILPRF-§32820
@ Diester | 148 | 273 | -54~+93  MIL-G-25537C
o Sk G Siicone | 260 | 280 |-73~+232| MIL-G-Z5013E
3 | Polyester,Mineral | 260 | 308 | -54~+204 | MIL-G-25760A
| Diester | 260 | 205 |-73~+148 MIL-G-21184D0
[Syninatic 260 | 275 | -E5~+204 | MIL-PRF-81322F
Mineral | 184 | 28B4 |-20~+110] -
Minersl | 181 | 284 }-18--4120)
PAD 240 | 260 |-50~+120] NSMEEE'_'_
mpﬁm (240 | 275 |-35~+120 NSFHUSDAMHT
LA 190 275 | -55~+130
it | Déester,Mineral | 191 | 245 | -4D~+150
Nswsmm
NSFUSDAHZ |
| Isoflax NBU1S _ MIL-G-25760A
Isoflex TOPAS NB52 S
Isaflex Allime SL2 | AS:
| Isofiex LDS16 Special A
Kuber Lub. [ isoflex Super LDS18
| Isoflax PDE3E CX2000
| Barielta IEL
Bariefa IELV
BarieftaiMl
Barieita IMUV
Barielta L55/2
232
= | 263 | MIL-G-27B17
190 | 274 | -80--+120 :
260 | 230 | -30—+160 .
3  Synhehc Bydoracarbon| 262 | 260 | -62~+204 | MIL-G-81322E
Hinbw T8 Do [Mobilux EP2 | MGE | Lithium Mineral 202 | 280 | -30~+130 :
Caltax Crwwmon APM Grease SA2] SAIZ | Lithium ~ Mineral 243 | 280 |-30~4176 -
Mippon Grease G| Nig Ace W NAW | Diuraa Synthetic | 268 | 266 |-30~s180 - |
Shinetsu Chemical Co.| Silicolube GAOM | G40 | Lithium Silicone 210 | 260 |-30—+200| MIL-L-15719A

18
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O Maximum permissible bearing speed

Each bearing type has its own limiting speed. The theoretical speed that bearings can run at safely, even if heat
generation by internal friction occurs, is called the maximum permissible speed.

The permissible speed is related to bearing type, type of cage, lubricant type, load and cooling conditions to which
the bearing is subjected.

For contact rubber seals(2RS type), the permissible speeds are limited by the peripheral velocity of the seal lip.
Mormally, this is approximately 50 - 0% of that of non-contact rubber seals. If light contact rubber seals are
required, this must be stipulated with the order.

If high loads occur, the permissible speed values must be reduced and the following supplementary factors applied,
except under standard operating conditions(Cr/P<12, Fa/Fr=0.2 )

QCOMPENSATION FOR MAXIMUM PERMISSIBLE SPEED DEPENDENT ON LOAD RATIOD

cuP 5 5 7 e 10 1 12
COMPENSATION [ [ [ | | = = il
P 072 0.79 0.85 0.90 0.83 096 0.98 1.00

QCOMPENSATION FOR MAXIMUM PERMISSIBLE SPEED UNDER COMBINED AXIAL AND RADIAL LOAD

T T | T

Fa/Fr l 0.25 050 | 075 100 | 125 1.50 175 | 200

CoN Tio 1.00 0,95 0.83 om 069 0.88 0.a7 0,86
FACTOR |

If the bearing operates at over 70% of the permissible speed value, a lubricant for high speed should be selected.

The values for the permissible speed are for applications with horizontal shafts and with appropriate lubrication, With vertical
shafts, only 80% of the maximum speed value should be used. This is necessary due to the reduced cage guidance and
reduced lubricant retention in this type of application.
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O Maximum permissible bearing speed

Each bearing type has its own limiting speed. The theoretical speed that bearings can run at safely, even if heat
generation by internal friction occurs, is called the maximum permissible speed.

The permissible speed is related to bearing type, type of cage, lubricant type, load and cooling conditions to which
the bearing is subjected.

For contact rubber seals(2RS type), the permissible speeds are limited by the peripheral velocity of the seal lip.
Mormally, this is approximately 50 - 0% of that of non-contact rubber seals. If light contact rubber seals are
required, this must be stipulated with the order.

If high loads occur, the permissible speed values must be reduced and the following supplementary factors applied,
except under standard operating conditions{Cr/P<12, Fa/Fr=0.2 )

QCOMPENSATION FOR MAXIMUM PERMISSIBLE SPEED DEPENDENT ON LOAD RATIOD

P 5 [ 7 B | g 10 1" 12
COMPENSATION [ [ [ | [ I
EACTOR 0.72 0.7 0.85 0.90 0.3 0.95 0.98 1.00

@COMPENSATION FOR MAXIMUM PERMISSIBLE SPEED UNDER COMBINED AXIAL AND RADIAL LOAD

Fa/Fr l 0.25 050 | o075 1w | 12 | s 175 | 200
o 1.00 095 0.83 os | ose 0.68 0.87 0.86

If the bearing operates at over 70% of the permissible speed value, a lubricant for high speed should be selected.

The values for the permissible speed are for applications with horizontal shafts and with appropriate lubrication, With vertical
shafts, only 80% of the maximum speed value should be used. This is necessary due to the reduced cage guidance and
reduced lubricant retention in this type of application.

Frictional torque and
temperature

FRICTIONAL TORQUE

Frictional torque of rolling bearings varies under changing load and lubrication conditions. When grease isused as a
lubricant, the grease resistance must be added to the bearing frictional torque.

When adequate lubrication under normal loading conditions(Cr/P>12,Fa/Fr<0.2}, the frictional torque of a bearing
can be expressed as follows:
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. MFRICTIONAL TORQUE(Nmm)
e FBEARING LOAD (N}
M= g - F+ d/2{N-mm} d-SHAFT DIAMETER({mm)
w:=0.0015 COEFFICIENT OF FRICTION

TEMPERATURE INCREASE

Friction and grease resistance can increase the bearing temperature. In the initial stages of operation, the internal
bearing temperature rises rapidly: as the heat dissipates to the shaft and housing and the cooling effect of the
lubricant begins to take effect, the temperature stabilizes. Constant high temperatures lead to a reduction in bearing
clearance, a deterioration of the running accuracy and of the lubricant and thereby a reduction in bearing life. It is
important to consider the effect of temperature increases when selecting the bearing.

Basic rules for selecting and
handling of bearings

NOTES ON SELECTING

+ The efficiency of thin type bearings can be greatly affected by the precision of shaft and housing seats. The
accuracy of the surrounding structure must be such that it will not adversely affect the operation of the bearing. If
you have any questions, in particular regarding series 670 and 680, please contact us.

+ Inapplications with steel crown type cages | w type), where high acceleration, heavy loads, shock loads or vertical
shafts occur or where oil is the only lubricant available, please contact us.

+ Selection of fitting clearance and grease type requires a careful consideration of rotating speed, load conditions
and temperature in order to prevent premature bearing failure.

+ Full complement ball bearings are suitable for low speed and heavy radial load conditions. There iz a danger of

balls being pushed out of the bearing through the filling slot, even under light axial load. For this reason, full
complement ball bearings are not suitable for supporting axial loads.

MNOTES ON HANDLING

o The actual assembly area should be kept free from dust as any contamination has a detrimental effect on the
operation and life of rolling bearings. If there is any doubt concerning the cleanliness of a bearing, it can be
washed with a suitable agent and then relubricated.

o When fitting bearings, the fitting forces must not be transmitted via the rolling elements. If it is necessary to heat
the bearing to facilitate fitting, the temperature should not exceed +120C.
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Basic rules for selecting and
handling of bearings

NOTES ON SELECTING

+ The efficiency of thin type bearings can be greatly affected by the precision of shaft and housing seats. The
accuracy of the surrounding structure must be such that it will not adversely affect the operation of the bearing. If
you have any questions, in particular regarding series 670 and 680, please contact us.

+ In applications with steel crown type cages | w type), where high acceleration, heavy loads, shock loads or vertical
shafts occur or where oil is the only lubricant available, please contact us.

+ Selection of fitting clearance and grease type requires a careful consideration of rotating speed, load conditions
and temperature in order to prevent premature bearing failure.

+ Full complement ball bearings are suitable for low speed and heavy radial load conditions. There iz a danger of

balls being pushed out of the bearing through the filling slot, even under light axial load. For this reason, full
complement ball bearings are not suitable for supporting axial loads.

MNOTES ON HANDLING

o The actual assembly area should be kept free from dust as any contamination has a detrimental effect on the
operation and life of rolling bearings. If there is any doubt concerning the cleanliness of a bearing, it can be
washed with a suitable agent and then relubricated.

o When fitting bearings, the fitting forces must not be transmitted via the rolling elements. If it is necessary to heat
the bearing to facilitate fitting, the temperature should not exceed +120C.
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* After assembly, the bearing should be rotated to check its correct operation. If the bearing does not appear to be
functioning correctly, it should be re-examined to establish the cause of the malfunction.

& |t is not advisable to mix cils and greases as this will affect the efficiency of the bearing.

* Bearings must be stored in a clean environment with stable temperature. They should be handled with care to
avoid the possibility of corrosion and rusting.

® |int-free cloth must be used to wipe shaft and housing seats to avoid the ingress of contaminants into the
bearing.



() Problem, Ca

use, Remedy

PROBLEM CAUSE REMEDY
Poor Iuhncaunn Imprave lubrication
High pitched Gbaarance tnu small Correct clearance
metallic noise  Poor fitting Investigate mounting method and seating )
‘Excessive load o Examine shalt am:i housing folerances for closing effect
Low pitched metallic noise| Brinelled raceway surlace i Avoid shock loads ) _
Rust and damage Check and replace seals and relubricate
Regular noise ; Improve |lubrication and check fitting,
Noise Flaking of raceway surface clearance and fixing method
Ingress of foreign matter | Check and replace seals and relubricate
Irregular noise Excessive clearance Correct clearance
I3 Dameqge and flaking of rolling element | Fleduoe loads and/or clearance
Variable clearance due to Check fits lakmg housing material and
temperature changes temperature into considaration
Variable noise —_— | = —
Da Yo FanewavE Improve lubrication and check fitting,
i y | clearance and fixing method
Flaking of raceway and Improve lubrication and check fitting,
rolling element | clearance and fixing method
Ingress of loreign matter Check and replace seals and relubricale
Heavy vibration
Excessive clearance Carrect clearance
Poor locatio Ensure abutment face and fitting
BLipEaln diameter are paerpendicular
Clearance too small Correct clearance
i Ensure abutment face and fitting
Pooripcatien diameter are perpendicular
| ¥ =
| Excessive heat generation - Examina shaft and housing
Excessive load tolerances for clasing effect
_ ‘Poor lubrication | Improve lubricaton
Creep Maintain recommended shaft and housing fits
Lubricati : " Too much grease "Use correct lubricant quantity
RS i . Ingress of foreign matter Check and replace seals and relubricate
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( Damage, Cause, Remedy

Incorrect handling of bearing can cause damage and shorten the life. The following list shows typical causes and
suggested remedies.

PROBLEM DAMAGE CAUSE AEMEDY
3 Excassive axial loag by poor fiting or mnﬁaammunmmtamg
.annmsmmenhmm Enear expansion | baaring outer ring
Flaking ai rolling element | Raceways brinelled during fitting Caveful fitling
Fm'-h O TACEwEYS Corrogon guring down time ] Fq:-ph- comosion protective
Excessive load -
Clearance oo small | Check fitting
Premature ftaking of raceway and
g rolling element surfaces | Poor lubricaton Comect clearance
Poar fitting Lise correct lubricant quantity
- Corrosion
| Poar fitling and mmndn- Fitting and centaring with care
Flaking across the raceway Shalt deflection th lasger internal cleasance |
= Geomeric inaccuracy of shalt and housing | Shah and abutments ta be square
Flaking around raceway | Poor housing accuracy | Chack peometric accuracy of housing bare
Indentations on raceway at rolling Shack loads duting fitfing or poar handling | Handling with care
deniations | domeonipch | Excessive static load | Check staticload
| Ensura cleanliness of components and
Overrolling Ingress of foreign matier | Integrity of seals
Discolouration of raceway and Excessiveload Check fitting
B rofiing element surlace | Clearance too small | Corract clearance
| Poor lubrication . Use corract Iuhmnlquarmry
Sotgting OV s aoee - Foorfiing Check fitting method
| Enectrical arosion Raceway ercded at regular intervals | Arcing dua to bearing conducting electicity | Ground the bearing, I Insulmmhe beﬁnnq
Excessive shock loads Corract
Raceway surface fracture High interference i Proper fiting
mdhhua'dmﬂ'qdmﬁ'qhm | Ensure comsc gaomedry of shatl and housing |
= Corner fillet radii (oo large Corract fillet radi
Fracture Rulling slement fraciure Emlhu .shmk loads Comect %ua:lnq
Excessive internal clearance Check fitting and clearance
Tilting momeants Fit with care -
Cage fracture | High speed imputse and high acceleration | Ensure unitorm rofation
Incarract lubrication | Check lubricant and ubrication methad
i _ing:usof fareign matter in bearing Improve sealing
Scoring of raceway and rolling Hard grease Uz solt grease
i element surfaces High slarl-up acceleration Contred accelaration
| Extrame abrasion of raceway, ! Ingress of foreign mafter - :W sealing
rolling element and cage ___C_l:l__ln&lull W!‘ﬂ"ﬂ
Poor lubrication Iubrication
Creep Loosa fit Correct tolerances and fiting
Abrasion bl SR Incorractly fixed Correct fixing
Frefting comosion Small movements between surfaces Increase inerlarence fit
Vibration in non-rolating bearing Insulate bearing from vibration
Fakse brinefling e Lisa oil as hubricant
Small oscillations in application Apply prafoad
. P :
Rust inside befhn c:a smrm—;;‘ Caratul storage and ha_ndling
Fratting | Increase interieranca fit
Carrosion Rust an fitting swrface [ Fractuating load = T e of axka o
Consiaon | Ingress of acid, alkall or gas Check sealing
| Chemical reaction with lubricant Use corract lubricant
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{Metric Series)
@OPEN BEARINGS @FLANGED OFEN BEARINGS

TUEZO KOYD NME NSK __NTH EZOD KOYO NMB __NSK | NTN
El 681 L310 E81 681 FEB! Fe81 LF310 Foa1 FLGB!

MR31 [ ML1Doa L310Wst A3 = Fiat | Fes AF-410 F&91 FLGD!

£a1 | 6t R410 ] ] MF41X, DBFOS AF-412 NF21Y, FLBCT 24

| MR [ ML A-412 MR BG4 FEa1x Foi 5 AF-415 Feaix FLEBNS

Ba1x | 6815 L415 BatY K] | Featd FES/1S | AF515 FEIIN FLEa1S
E31% 63135 SIS | (K] | Fe01x NLF1508 | AF-515 PRI | FLEO.

Bl ML1506 A-b18 61K 6015 | Fea2 F5i2 I — FLe&2

672 = = 872 g2 | |me2 MLF2005 LF-520W02 L] = |
662 682 L-520 | 682 [ Feg2 Fe2 RF-B20 FB32 | FLES2

MAs2 ML2005 L-Sa0wn2 MAs2 BC2§ | NFé2 MLF2005 FFE0WS2 | WEFE2 | FLBC2E

602 62 B0 692 Bez MFTZ MLF2007 RF- 72052 VT2

WHEZ MLZ006 R-620W02 MAE2 BC2 6 | FB0z [{7] RFTA File FLER

MAT2 MLE0G7 R-T20Y2 MA2 BC27 | [ Feaa FE&25 LF-625 Fagzx FLeazs |
602 B2 [iBFa] 602 B2 | Foaax Feags RF-725 FRREN_ FLEY.25

6B, BBZS LE8 682, E25 | NFBZY. MLFZ5087B | FF-825Y52 MFEZX FLBCZ5E

| Ok 5825 R-TE 692% B82S | Falan MLF2508 RF-825 F502X | FLB0R5

| MAE2X MLZS0B18 R-E25Y52 MAZ2X Bl258 NFE3 MLF3006 LF-63 MFE3 FLET3

| 602X ML2508 A2 | B02K 6025 PGB FBE3 LF730 FEE FLE&]

MAE3 MLH006 L£30 MRE3 2 R | MFE3 MLF3008 RF-830Y52 MFEd FLBC34

683 583 LT3 3] 583 | Fesa Fesl FFE30 | Fesd FLGS3

MRS ML3008 A-E30Y52 MF&3 BC3E MFE3 MLF3005 RF-30Y52 MFE3 FLBC3

| 653 3] [E] 3] £33 Fo08 Feid P33 FE0 FLG3

MRZ3 NL3009 R-a30152 MRE3 [ BCIE [{%2] F&Ed RF-1030 F&23 FLGZ

| 603 ] R0 i [ 603 (W7 MLF3007 LF74 MF74 FLT4

2] 7] A-1030 ) MFE4 MLF&008 XY MF&d FLBCA-S

= £33 - 53] & Fog4 Fébd LF98 Fedd Flegd |
| MAT NLAOT L7l AT 674 IR MLF&D10 LF-104002 WF104 CFLBC4-1

MR8 ] L& MRg4 BC44 FEa4 Fi4 RAF-1140 Fed4 FLEM

B4 O T 684 P F&04 RF-1240 F&04 FLBOM4
MA104 NL&ID | 104082 NE 104 BG40 Fiz4 Fid | AF130 Fbed FLB24

] £a4 R-1140 54 ] | Fa FE34 AF-10 Fo34 FLEH

|6 B4 A-1240 B4 ] [ MLF5008 F-350 MF8S | FLGT

| Ead 1] A-1340 B4 [ MFes MLF5008 P850 | MFGS FLBCSD

5] (B | RfsamNe B34 ] MF105 NLFS010 | LF-1050 NF105 FLBCS10
MRBS ML5008 L850 MBS 675 FE85 Fegs [LF-1i50 Fi85 FLEES

| MR35 ML5009 L0 [ MRSS BC59 FE95 F6Y5 | AF-1350 F605 FLE®

| MA1DS L5010 L1050 MRS BC5-10 F&05 Fo05 AF-1450 Fo05 | FLEGS

85 B85 L1150 B85 [ [ L AF-1ES06A | Foas [ FlLezs

E5 635 R-1350 L | 6% Fi35 FG15 AF-1550 F535 | FLE3S
Y R-1450 B0 608 MF106 MLFED10 LF-1080 NF106 Fleta
£25 = R-1B50i4 625 [ | MF126 MLFEO12 LF-1280 NFiZ FLECE12

B35 =3 A-1850 835 65 F&85 F&85 LF-1380 FoaE FLESS

MR MLEDTA L1060 MRS ETE Fadh 1] RF1SE0GE | Fo%6 FLES

MR MLEOT2 L1260 MA1Z BCE12 i 3 RF-1760%2 Fo06 | FLB08

bl 686 L1360 [ [ F625 FB2E RF-1950 F&26 | FLE2S

65 6% A58 0] E¥ NF11T [ ML LF-1170 MFi1T_ | FLBTT

605 B0E RATEONE 66 |66 WF137 [ MLFTa13 LF-12m0 NFiaT | FLBG317

i [%] R0 [+] Faa7 | Fear LE-1470 FBET | FLBAT

. P . FE— " 636 | 6% F&37 | Fea7 = Fog7 | FLGT

| MR1T7 MLTOT1 L1170 MR1TT il | F507 FB7 RF-1570 FBl7T_ FLEOT

WR1aT MLTE13 L13m MR3T BCT-13 Far FEW RF-2270 F527 s

AT 687 L1470 587 E&7 | NF128 MLFaiiz LF-1280 MFi2 FL&TH

697 647 = E7 E47 [ NF14 MLFBITd LF-1430 MFi48 FLBGE-14

| 607 607 BIG70_ 607 E07 | FB8E [{=] LF-1680 (i FL548

627 62 R 2] E27 Fag Fei RF-1380 Fere FLsss |
(] [ - BT ] | Fale Fi0d RF-2280 | FECE FLG08

MA128 | MLBO12 | L1280 MR128 1] FG7Y = = | FE7 FLET

| MR148 MLB014 L14E MR148 BCH-14 | F688 | Fo83 LF-1730 | Fees Il N
[T [ L1680 588 | Fo% Fesd LF-2090 | Feos FL5%

B8 |68 __| A-1380 ] &9 L Fem = FEE FL503

608 EL Rz Be 508 Feem F500 LE1a10 | FEs0 FLEBID

| 68 - £2 | 628 538 F53800 LF1910W7 | F53900 FLE3800

= B3a | 638 Fra0d F&300 = FEa00 FLE30D

5] | B78 s B9 68

BE = LT E:] 68

] B L2030 ] 654

] £0 . = £ 600

] | R-2690 (2] (72

T s U | 639

B30 £800 L1a1gwt B30 | 6800

E200 £500 [ = £00 | 6800

| 6000 E0D0 R-2610 EO0 6000

£20) 6200 = B203 6200

B8 £801 - £801 | 6801

£301 £901 = £201 | 6301

a2 802 = ] 82

| 602 B502 = ] 602

803 | 6803 = 303 6803

] | 603 = 6303 6203
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@SHIELDED BEARINGS @FLANGED SHIELDED BEARINGS

EZO KOYO NMB NSK NTN EZO KOYO NMB NSK NTN
68122 Weg1 52 L-41522 BINZZ | WesNSZZA [ | WeM152Z | LF41522 FEA1IEE FLWES".57Z4
91Z2 WeaSZ | R51SZZ | soixzz We51 5224 | Fea1xzz WFSY1 522 | RF-51522 Fes1Xaz FLWGS'1 5224
0Nz WMLISSZZ | REISZZ | 60NZ W01 5224 FB0INZZ WMLF15062Z | RF-§1522 FE1IZ2 FLWG0'1 5724
Wes2z2 L-52022 | | wesazza | | Femezz WFeRZZ | LFSA07? | Feael? FLWG82ZZA
MRSZZZ | WML200SZZ | LSa0ZTWs? | MRs2ZE WBC2-5224 MFS2Z2 WMLFR00SZZ | LFSOZZWS2 | WFS2ZZ FLWBC2-5224
[ Wiz | RE2 %27 WBS2ZZA FesRzz WRERZZ RRe20Z | Fesell FLWGS2ZZA
MR522Z WMLZ0SZZ | RE20ZZYS2 | MREZZZ | WBC2HZZA WFe2zz WMLF20062Z | RF-620Z7V52 | MFEZZ FLWBC2.6224
MAT2ZZS WML2007ZZ RT2ITYE | MA72ZIS | WBC2-TZZ4 MFT2223 WMLF2007ZZ | RF-TIZIVDD | MFT2ZZS FLWBC2-TZZA
BREZS WaZZY R2022 | 602225 WEN2ZZA Fe02725 WRBIRZZY | RFT20Z | Fe02ZZS FLWS02ZZA
8 weazszz L6252z [ WEAZ5ZZA FeEL WFES2522 | LF6257 FeB2Kzi FLWEBZ 5224
B2 Wes2 512 R-72522 BRI | We95ZZA FES2IEZ WFEY2522 | RFT2STZ FESZZ FLWES2 5724
B2 WOB17ZZ RE25ZZ | Btanzt W02 5ZZA FEO2YZZ WWLF250822 | RF-B252Z FE0XZZ  FLWED2527A
MREIZZS | WMLIGZZX | L6a0ZT MREAZZS WABTIZZA MFEZZS WWLFa00627, | LF-53022 MEE3ZZ5 FLWASTIZZA
| 68177 Weeszz | LTnzE 88322 VikBBIZZA | Feazz WFsaz? LF-73022 FERIZZ FLWESIZZA
MRBIZZ WMLI00RZZ | LENZZ MREZZ wecIazzA | | wrEaz WWLFIEZZ | LF-83022 MFBAZZ FLWBCISZIA
69022 Wesazz ReNZZ | e WABZAZZA FEOIZ WAz | AFeNZZ | Fesa FLWESIZZA
MRIZZ 6032622 RENIDM | MRS WBC3-522h MFRZZ FE32BZZ | RFONOZZYO4 | MFISZZ FLAWBCISZZA
[T77] | We0azz R0Z? 822 WEQRTZA FE03ZZ Wre03ZZ AF-930Z FUdIZ | FLWEOGIZA
62322 [ R-1000ZZ [rar7) B23ZZA FEZZ Fe2z2 AF-100072 FeAZZ FLEZAZA
sz 682 | Remz ol [ FE33ZZ Fe3z7 RF133022 | FeR3ZZ |FLE3ZZ
MRT4ZZ5 WMLaOITZZX | Ldazz | MR74Z25 WAETAZZA MF74Z25 WMLFADOTZZX | LF-740ZZ | MF74ZZS FLWABT4ZZA
MRE4ZZ WMLIOSZZX | LB4ZZ | MRMZZ WBC4-8224 MFBAZZ WILF408ZZX | LF 84022 MFsaZz FLWBGH-8ZZA
BBZZ WEBAZZ L-M022 BTz WeB4ZZ4 Fesezz WF84ZZ LF-340ZZ FeaAZZ FLWEB4ZZA
MRIMZZ WMLAOIOZZ | L4022 MR14ZZ WEC4- 10224 MF104ZZ WMLF40102Z_ | LF-10402Z WF14ZZ FLAWBCA-10224
B4 83422 R14022 F4ZZ 64724 Feuzz FEMIZ RFA114022 | FesdZ FLEMZZA
4ZZ 0422 RA24022 BT 6422 FEMIZ FoMIZ | RF120022 | Foouzz FLB0MZZ
f242Z (74 RIMIZ | 604ZZ | 62422 Fea4ZZ 07 RFA30ZZ | FEMZZ FLi2szz
| B3I UL RIGNZZ | 6T | B3azZ FEMIZ FEMIZ | RF1640ZZ | FEMZZ FLEMZZ
MRESZZS WMLS00BZZX | L-85027 | MR3SZIS | WAGTSIZA | MF85225 WMLF500822X | LF-85022 MFESZZS FLWAGTSZZA
MRISZZS WMLS00SZZX | L-35027 MRISZZS WECS-92ZA  MF25225 WMLFS000ZZX | LF-98022 MFE5ZZ5 FLWBCS 8224
MR10522 WMLSIOZZ | L10s0zZ MR10522 WBCS-10ZZA MF10522 WMLFS01022 | LF-105022 MFi0522 FLAWBCS-10224
63522 | WeasZz L-115022 5852 WeBSZZA FEESTE WFESSTZ LF-115022 FEB5ZZ FLWSBSZZA
(30 | gs521 RUSIZ | 695 aszh || Feeszz Foesiz REASNZZ | FGSSZZ  |FLOSZIA
B0SzZ | 60522 R-145022 8522 | s FE0SZZ FE05Z2 AF-145022 | FilS | FLepszz
g2 | R-165022 62522 | sz FEESIZ | FESZ RRNZ | FeSTZ | FLeszz
MRIOGZES | WMLG10ZZX | L-105022 MRIDSZZS | WAET6ZZA MFIOSZZS | WMLFSIOZZX | LF-106022 MFIDGZIS | FLWASTEZZA
| MRIZGZZ | WMLS0UZZ | L-12e0Z MRIZZZ WECH-1272A MFI2SZZ WMLFEDIZZZ | LF126002 | MF126ZZ FLAWBCE-1222A
B6ZZ WeesZZ L1302 63622 WessZiA FogE27 | WREEEZ? LF-136072 | FesZ? FLWEBEZZA
[Eorrd R156022 B3ZZ ] Fa5622 | FeteZz RF-1802Z | FesZz FLESEZZ
| 0622 BEZZ 176022 6622 §0627 Fo0EZZ | Fe06ZZ RF-178022 Fezz FLEGGZ |
62622 | 6221 R-196022 62822 [ FE2EZT FE%T | AF-196022 FE26ZZ FLEZ
MRITZZS | wWMLTOHZZX | L1170z MRITTZZS | WAETTZZA | MFUTZZS | WMUFMONZZX | LF-1170Z2 MFNTZES FLWAGTTZZA
| MR13TZZ WNLTOIZ | L1amzz MRI37ZZ WBCT-A3ZZA NFI3TZZ WMLFTOISZ | LF137022 MFI97Z2  FLAWBCT-12224
T2 WeeTZZ Lunz | ez WeaTZZA FeaTZZ | WrsaTzz LF-147022 FesTzZ | FLWEETZZA
| 60722 60722 197022 BITZ2 wz | |z Fe0TZZ RFAST0ZZ | Fe0TZZ FLEOTZZ
62122 62722 R-220Z B2 il FeaTzz FeTZE RFZ0ZZ | FeT:z |FleT
MRI2SZ25 | wMLadizzzX | L1280z2 MRIZEZZS | WBTEZZA MFIZBZZ5 | WMLFBOTZZZX | LF-1280ZZ MF128Z2S | FLAWBTRZZA
WR148ZZ WHMLBDMZZ | L1g0zz MR148ZZ WEGH- 14224 MF14822 WMLFBO14ZZ | LF-148027 MF14822 FLWBCE-14224
68822 WE38Z2 L1802z [ WEgeZZ FEAZZ WF8BaZZ LF-168022 Fesezl FLW588ZZ
60822 60622 R-228022 azz 50622 Fe0aZZ Fe0eZz RF-22002Z | Feoezz FLE0EZZ
BRSzE WeaszZ L-178022 §aalz Weeszz Feazz Wresaz? LF-179022 [ FLWg89ZZ
(e 8677 | Leoozz (] [ | FETZ FeaTz |LFe0077 | FRSSIZ  |FLGMSTZ
(77 [ R-262072 BSTZ 62621 Feazi FEATT | RF-269027 | Feeanz FLE2Z?
5B00ZZ BB00ZZ LASIOEZNS | G800ZZ 680022 | FESO0ZZ FE800ZZ LF-1910Z2W5 | Feenozz FL6B0ZZ
F380022 5380027 L-18102Z BN 6360022 FE3B00ZZ FE3R0ZZ LF-191022 FE38002Z FLE3B00ZZ
£90022 BO00ZZ L22t0zz | 69002 690022 FEA00ZZ Fe0022 LF-221022 FES00Z2 FlLsaozz
B000Z2 BONZZ R-261002 0022 B000ZZ
620022 B2 - 20022 820027
sz | 68012z - 880127 880122
01 | iz - B2 Sz
B02LE | B8zrz - #8077 | sa0rz
(e | Banezz - 690622 80222
Ba0322 | B8z - 68072 83032
B2 B2 | - 690022 B30177
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7125 /O Interchange

{Inch Series)
@OPEN BEARINGS @5HIELDED BEARINGS
EZO | KOYO | NMB NSK NTN EZO KOYO NMB NSK NTN
RS 0853 A2 RO3 Rl RiZZ WOBGSZZ A2 1222 Aoz FAGEZA
Rl 0255 R212 Ay Rl RiZZ WIOBGTZZ RO RIZZ RAIZA
R OEg7 Fil-3 il A RI4ZZS | WOBGIZZX | AMZZ R1-4215 RAT4ZZA
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