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PREDSLOV

Historia vyroby valivych loZisk AKE siaha aZ do ¢ias Rakusko -
Uhorskej monarchie. V nov&ej historii sa vyroba loZisk v rakuskych
mestach Steyr a Berndorf postupne zaclenila do Struktar
renomovanych svetovych vyrobcov , a to vyroba v Steyri do
Struktur SKF a v Berndorfe do FAG pod nazvom Algemeiner
Kugellager Vetrieb - AKV, pri¢om vyroba loZisk pod pévodnou
znackou AKE bola zachovang dodnes.

V roku 1993 spoloénost IMET a.s. odkUpila firmu AKV-AKE
okrem iného aj so zamerom pokracovat vo vyrobe a predaji
loZisk AKE a pritom nielen zachovat historicky solidnu kvalitu
lozisk, ale ju zvySovat, a to spolupracou aj s inymi renomovanymi
vyrobcami loZisk a ich vyskumnymi strediskami tak, ako tomu
bolo doteraz vZdy v histérii vyroby loZisk znacky AKE.

Dnes sa vyrobno-obchodné aktivity sustreduju do vyrobného
zavodu AKE Skalica s.r.o. - v byvalom vyrobnom zavode ZVL
Skalica, kde zamerom okrem pokraCovania vo vyrobe Specialnych
a vysoko-presnych loZisk je ponukat a zabezpe&ovat komplexny
zékaznicky servis a pokracovat v tradiciach ako znacky, tak aj
byvalého vyrobného zavodu ZVL Skalica. Pre sortiment
valCekovych a kuzelikovych loZisk AKE vyuziva v kooperacii
bohatu tradiciu vyroby byvalého zavodu ZKL loZisk vo Viasime.

INTRODUCTORY REMARKS

History of the AKE, rolling bearing production goes far back, into
times of the Austro-Hungarian Empire. Production facilities of rolling
bearings in Steyr and Berndorf were later stepwise taken over by
the world renowned bearing manufacturer SKF, which has taken
over the Steyr production facility, and FAG buying the Berndorf site.
Operated under the name Allgemeiner Kugellagervertrieb -AKV
they continued in the production of bearings, using the original AKE
brand name.

Back in 1993 the AKV-AKE was acquired by company IMET a.s.
with an intention to continue with production and sale of the AKE
bearings and at that maintaining and further improving the
historically proven quality of the bearings production too. This
should be achieved through a co-operation with other world renown
bearing manufacturers and their research centers, just as it has
been before, throughout the entire history of the AKE bearings
production.

On the present, production and trading activities are concentrated
into the plant AKE Skalica s.r.o. - former plant ZVL Skalica with
intention not only to continue with special and super precision
bearings manufacturing but also to offer and support complete
customer service and to continue with tradition of the trade mark
and the plant ZVL Skalica as well.

Rich tradition of production of the former factory of ZKL bearings in
Vlasim-CZ is utilized by AKE in cooperation with in the range of
Cylindrical and Tapered roller Bearings.
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1. Jednoradové gulkové loziska s kosouhlym stykom =
pre vysoku frekvenciu otacania Al—:

Technicka cast’

Jednoradové gulkové loziska s kosouhlym stykom uréené pre vysoké frekvencie otacania a vysoku presnost ulozenia sa od beznych
gulkovych lozisk s kosouhlym stykom odliSuju vnatornou konstrukciou loZiskovych krizkov, velkostou stykového uhla gulky s obeznymi
drahami loziskovych krizkov, vyhotovenim klietky a vysokym stupfiom presnosti chodu. LoZiska st nerozoberatelné a ich vhodnym
usporiadanim v uloZeni sa dosiahne poZadovana tuhost a presnost uloZenia.

Pre obzvlast vysoké otacky s poziadavkou na nizke trenie, nizky vyvin tepla v loZisku, o sa prejavi mensim zatazenim mazania a vy$Sou
Zivotnostou ulozenia sa vyrabaju loziska s keramickymi gulkami.

AKE dodava jednoradové gulkové loZiska s uhlom styku @ = 10°, & =12°, & =15°, a =25°aa =26°.

LoZiska maju textgumoidovu klietku vedent vnitornym kruzkom (TB) alebo vonkajSim kruzkom (TA). ¢ast sortimentu ma masivnu
mosadznU klietku vedent vnatornym krizkom (MB). Loziska s uhlom styku a = 10° (oznacenie B72..CBTB a B72..CBTA) boli
konstruované pre uloZenie hriadela vybrusovacich elektrovretien. Loziska st vyrabané v stupni presnosti P4 podla STN ISO 492 alebo v
sprisnenom stupni presnosti P4A (loZiska v presnosti P4A sa v minulosti dodavali s pridavnym oznacenim TPF 1148).

Loziska s uhlom styku a = 12° (oznacenie B70..CATB a B72..CATB) a s uhlom styku a = 26° (oznacenie B70..AATB a B72..AATB) boli
konStruované pre rotacné uloZenia vretien a vretenikov obrabacich strojov a podobnych rychlobeznych zariadeni vyzadujucich vysoku
presnost ulozenia. LoZiska st obvykle vyrobené v stupni presnosti P5, P4 podlia STN ISO 492.

LoZiska s uhlom styku a = 15° (oznacenie B70..CTA, C B70..CTA, B72..CTA, C B72..CTA) a a = 25° (oznacenie B70..ATA, C B70..ATA,
B72..ATA a C B72..ATA) maju klietku vedentl nesymetrickym vonkajSim krizkom a st vyrabané v stupni presnosti P4 a P4A.

Rozptyl uhlov @ =10° az a = 26° bol dany poziadavkami odberatelov v priebehu vyroby jednoradovych gulkovych lozisk vo vyrobnom
zavode v Skalici od roku 1960 a zabezpecuje Siroku Skalu vyrobkov z pohladu funkénych parametrov vyrobku a uloZenia. Vyrobky s uhlom
styku a =10°, @ =12° a a = 26° boli v minulosti konStruované pre konkrétne ulozenia a daju sa vyuzit i v novych uloZeniach za
predpokladu, ze konStrukcia a funkéné parametre vyrobku uvedené v rozmerovych tabulkach zodpovedaju poZiadavke ulozenia hlavne z
pohladu mazania lozisk. Funkéné parametre vyrobkov su uvedené v rozmerovych tabulkach na nasledujucich strankach.

Hlavné rozmery
Hlavné a pripojovacie rozmery lozisk uvedené v rozmerovych tabulkach, zodpovedaji medzinarodnému rozmerovému pléanu I1SO 15.

Presnost’

Jednoradové gulkové lozZiska s kosouhlym stykom sa bezne vyrabaju v stupni presnosti P5, P4, P2 podla STN ISO 492. Tolerancie
rozmerov a odchylky funkénych ploch loZisk vyrobenych v presnosti P4A udava tabulka:

Tolerancie opracovania vonkajsich a vnatornych kriizkov vyrobenych v presnosti P4A.

Vnutorny kruzok

Menovity rozmer otvoru vnutorného krizku ,,d“

od [mm] 0 10 18 30 50 80
do [mm] 10 18 30 50 80 120
Presnost’ P4A - hodnoty tolerancii

Odchylka priemeru diery Admp [um] 0-4 0-4 05 06 0-8 0-10
Tolerancia vy$ky krizku ABs [um] -100 100 120 -120  -150 -200
Rozptyl vysky krizku VBs [um] 1,5 1,5 1,5 1,5 1,5 2,5
Radialne hadzanie kruzku Kia [um] 1,5 1,5 25 25 2,5 2,5
Axialne hadzanie Cela krizku Sd [um] 1,5 1,5 1,5 1,5 2,5 2,5
Axialne hadzanie krizku Sia [um] 1,5 1,5 25 25 25 25

Vonkajsi kruzok

Menovity rozmer otvoru vonkajsieho priemeru loziska ,,D“

od [mm] 18 30 50 80 120 150 180
do [mm] 30 50 80 120 150 180 250
Presnost’ P4A - hodnoty tolerancii

Odchylka priemeru ,D loZiska ADmp [um] 0-5 0-6 0-7 0-8 0-9 0-10 0-11
Rozptyl vysky kruzku VCs [um] 1,5 1,5 1,5 25 25 25 4
Radialne hadzanie kruzku Kea [um] 2,5 2,5 4 5 5 5 7
Axialne hadzanie ¢ela kruzku SD [um] 1,5 15 1,5 25 2,5 25 4
Axialne hadzanie krizku Sea [um] 2,5 2,5 4 5 5 5 7
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Technicka cast’

Vnutorna vola
Vnutornd vola v loZisku musi zabezpedit poZzadovany uhol styku guliek s obeZznymi drahami krazkov.

Material
Pre vyrobu krizkov a ocelovych guliek sa pouziva vysoko Cista loZiskova ocel. Keramické gulky su vyrobené z materialu Si;N4.

Oznacovanie

Oznacovanie lozZisk v zakladnom vyhotoveni je uvedené v rozmerovych tabulkach. Modifikacia od zakladného vyhotovenia sa oznacuje
pridavnymi znakmi podla STN 02 4608. Vyznam jednotlivych znakov pre jednoradové gulkové loZiska s kosouhlym stykom je uvedeny
v schéme znacenia. U loZisk vyrobenych v stupni presnosti P4, P4A, P2 a loZisk univerzalne zdruZenych sa na kruzkoch a vonkajSom
obale uvedie hodnota ADmp ( odchylka stredného vonkajSieho priemeru v jednotlivej radialnej rovine ), Admp ( odchylka stredného
priemeru diery v jednotlivej radiélnej rovine ).

CB7006CTA P4A UL
-|- Material (vyznacuje sa iba v pripade, Ze sa jedné o iny material ako je vysoko Cista pretavovana
chromova loZiskova ocel)
c -keramické gulky
Zakladny konstrukény znak
A -symetricky vonkajsi kruzok
B -symetricky vnatorny krizok
7 -jednoradové gulkové lozisko s kosouhlym stykom

Rozmerova skupina

19 -lahka rada

0 -stredna rada

2 -tazka rada

Velkost' loziska (priemer diery)

7 -7 mm 02 -15mm

9 -9 mm 03 -17 mm

00 -10 mm 04 -20mm=4x5
01 -12 mm 05 -25mm=5x5
Stykovy uhol

CB -10° A -25°

CA -12° AA -26°

C -15°

Klietka (ind konstrukciu klietky pripadne material, ako udava rozmerova tabulka, je mozné
prejednat’ s vyrobcom loZisk)

TA -klietka textgumoidové vedend vonkajSim krizkom

B -klietka textgumoidové vedena vnutornym krizkom

MB -klietka mosadzna vedena vnutornym krizkom

Presnost’ (stuperi presnosti P2 doporuc¢ujeme prejednat’ s vyrobcom loZisk)
P5 -vy$Si stupen presnosti ako P6

P4 -vy3Si stupen presnosti ako P5

P4A -vy3Si stupen presnosti ako P4

P2 -vyS8i stupen presnosti ako P4A

Zdruzenie lozisk (iny spdsob zdruZenie, ako udava nasledujica strana doporucujeme prejednat
s vyrobcom loZisk)

U -samostatné loZisko pre univerzalne usporiadanie
DU -dve loZiska v sade pre univerzalne usporiadanie
0 -dve loZiska v sade usporiadané do ,0“
X -dve lozZiska v sade usporiadané do X"
T -dve loziska v sade usporiadané do ,T*
TO -tri loZiska v sade usporiadané do ,TO"

TOT -Styri loZiska v sade usporiadané do ,TOT*

L__Predpaétie
L - lahké M - stredné S - velké
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Technicka cast

Loziska zdruzené do dvojic
Jednoradové gulkové loZiska s kosouhlym stykom pre vysoké frekvencie otaCania sa dodavaju samostatne alebo zdruzené. Jednotlivé
spdsoby zdruZovania do dvojic:

Y
|
NS

Loziska zdruzené do dvojic chrbtami k sebe (O)
Dvojica sa vyznaduje velkou tuhostou voci naklopeniu a moze prenésat axialne sily v obidvoch smeroch, av3ak tieto sily
zachytava vzdy len jedno z loZisk. Dvojica je vhodna pre zachytavanie klopnych momentov.

) |
722

Loziska zdruzené do dvojic ¢elami k sebe (X)
Dvojica sa vyznacuje o nie¢o menSou tuhostou voci naklopeniu ako pri usporiadani do O a schopnostou prenasat axiaine
sily v obidvoch smeroch, av3ak tieto sily zachytava vzdy len jedno loZisko z dvojice.

7772
CO ()
NN,

LoZiska zdruZené do dvojic za sebou - tandem (T) (////////%///////
Dvojica sa vyznacuje velkou tuhostou a je vhodna pre zachytavanie axialnych sil posobiacich v jednom smere. S

T

Loziska univerzalne zdruzené (U)

Tieto loziska sa v uloZeni spravidla zdruzuju do dvojic na spdsob ,0%, X, ,T* Vyrabaju sa s lahkym predpéatim (UL) alebo so strednym
predpatim (UM). LoZiska sa dodavaju balené po jednom alebo dvoch kusoch. DalSie spdsoby je mozné dojednat s vyrobcom lozisk.
Zdruzena dvojica lozisk sa dodava v spoloénom baleni. Loziska z réznych dvojic nie su vzajomne zamenitelné. U loZisk stupiia presnosti
P4, P4A, P2, sa miesto najvacsieho radiaineho hadzania znaci ryskou na Cele vnutorného krazku. Vzajomna poloha loZisk voéi sebe, resp.
poradie zdruzenych loZisk je oznagené zbiehajicimi sa &iarami v tvare ,V* na vonkajsich valcovych plochach zdruzenej zostavy. Udaj o
mieste najvacsieho radiaineho hadzania sluzi k minimalizovaniu vplyvu radialneho hadzania pléch ulozenia.

Zdruzené dvojice lozisk v usporiadani O a X sa dodavaju s axialnym predpatim malym (L), strednym (M) alebo velkym (S), Loziska
univerzalne zdruzené balené po dvoch kusoch (DUL) s zamenitelné a neznacia sa na povrchu Sipkou.

Loziska zdruzené do trojic a Stvoric
Pre zvlastne pripady presnych ulozeni s poZiadavkami na vy3Sie pevnostné parametre uloZenia sa dodavaju jednoradové gulkové loZiska
s kosouhlym stykom zdruzené do trojic alebo Stvoric. Priklady naj¢astejSich spdsobov zdruZovania su uvedené na obrazku:

IOnOnO} l]lQl[l LT
oT XT T

N5
(71 ¢

/// 2
Ql 0] Q O IOV IO IO
\\\\ Lz ¢

A N\ \\\ \\\\\\%‘ N\ ’//////// V//

\\\\\\Q\\\\\\\\\\//' //// Yttt NS\
0 0 Q lQ]lQ][QlI.l
/////// \\ A ‘W

//// \\\\\\\\\
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Technicka cast’

Axiélne predpatie
Hodnoty axialneho predpétia F, pri zdruZovani loZisk su uvedené v rozmerovych tabufkéch.
Hodnoty zakladnej dynamickej inosnosti C a zakladnej statickej unosnosti C,, pre jedno loZisko st uvedené v rozmerovych tabulkach.
Zakladna radialna dynamicka unosnost zdruzenej skupiny Ioiios7k je
C.,=C..i"

Zakladna radialna staticka Unosnost zdruzenej skupiny loZisk je
Coe =Cr.i

Kde:

Cr a Cor - sU hodnoty radialnych zakladnych Unosnosti v kN prislusného loZiska uvedené v rozmerovych tabulkach,

i - pocCet zdruZenych lozisk v skupine

Medzna frekvencia otaéania

Prevadzkové otacky uloZenia su okrem konstrukcie a presnosti vyhotovenia loZiska dané i poctom lozisk, ich usporiadanim, energetickymi,
silovymi a geometrickymi parametrami uloZenia. V rozmerovych tabulkach st uvedené smerné hodnoty medznych otacok pre jedno
lozisko. Doporucené otacky pre zdruZované loziska su uvedené v nasledovnej tabulke: Pre sady lozisk s usporiadanim do X, pri va¢Sich
vzdialenostiach loZisk od seba je nutné po€itat' s miernym zniZenim otacok, pri usporiadani ,0T* je predpoklad ich miereho zvy3Senia.

Usporiadanie lozisk Redukované otacky ,,nr“ pre predpétie

L M S
do dvojic nx0,85 nx0,75 nx0,50
do trojic nx0,75 nx0,65 nx0,40
do Stvoric nx0,70 nx0,60 nx0,30

n - otacky z rozmerovej tabulky
nr- redukované otacky

Otacky pre dalSie usporiadanie doporuéujeme odskusat
alebo prejednat’s vyrobcom lozisk

Radialne ekvivalentné dynamické zat'azenie

LozZiska s uhlom styku a=40° Pr=Fr pre Fa/Fr < 1,14
- jednotlivé loziska: Pr=10,35+ 0,57Fa pre Fa/Fr > 1,14
Loziska s uhlom styku a=25° a 26° Pr=Fr pre Fa/Fr < 0,68
- jednotlivé loZiské a zdruzené dvojice do , T Pr=0,41Fr + 0,87Fa pre Fa/Fr > 0,68
- zdruZené dvojice do ,0 a X" Pr=Fr+ 0,92Fa pre Fa/Fr < 0,68
Pr=0,67 + 1,14Fa pre Fa/Fr > 0,68

LoZiska s uhlom styku a=15° Pr=Fr pre FalFr < e

- jednotlivé loZiska a zdruzené dvojice do ,T*
- zdruZené dvojice do ,O0* a X"

Loziska s uhlom styku a=12°
- jednotlivé loziska a zdruzené dvojice do ,T*
- zdruZené dvojice do ,0* a X"

LoZiska s uhlom styku a=10°
- jednotlivé loziska a zdruzené dvojice do ,T*

- zdruZené dvojice do ,0* a X*

Pr=0,41Fr + 0,87Fa

Pr="Fr+ Y1Fa
Pr=0,72Fr + Y2Fa

Pr=Fr
Pr = 0,45Fr + YFaFa

Pr=Fr+Y1Fa
Pr=0,74Fr + Y2Fa

Pr=Fr
Pr 0,46Fr + Yfa

Pr=Fr+Y1Fa
Pr = 0,46Fr + Y2Fa

pre Fa/Fr > e

pre FalFr < e
pre Fa/Fr>e

pre FalFr < e
pre FalFr> e

pre Fa/Fr < e
pre Fa/Fr > e

pre FalFr < e
pre Fa/Fr> e

pre Fa/Fr < e
pre Fa/Fr>e



1. Jednoradové gul'koveé loziska s kosouhlym stykom
pre vysoku frekvenciu otacania

Radialne ekvivalentné statické zataZenie

Loziska s uhlom styku

a=40°

- jednotlivé loziska:

Loziska s uhlom styku

a=25° a 26°

- jednotlivé loziska a zdruzené dvojice do ,T*

- zdruzené dvojice do ,0" a X"

Loziska s uhlom styku

a=15°

- jednotlivé loziska a zdruzené dvojice do ,T*

- zdruzené dvojice do ,0" a X"

Loziska s uhlom styku

a=12°

- jednotlivé loziska a zdruzené dvojice do ,T*

- zdruZené dvojice do ,0“ a X"

Loziska s uhlom styku

a=10°

- jednotlivé loziska a zdruzené dvojice do ,T*

- zdruZené dvojice do ,0“ a X"

Tolerancie pre opracovanie dielov uloZenia

Por = 0,5Fr + 0,26Fa

Por = 0,5Fr + 0,37Fa

Por = Fr + 0,74Fa

Por = 0,5Fr + 0,46Fa

Por = Fr + 0,92Fa

Por = 0,5Fr + 0,47Fa

Por = Fr + 0,92Fa

Por = 0,6Fr + 0,5Fa

Por = Fr + 0,97Fa

®
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Technicka cast’

pre Por > 68

pre Por> 68

pre Por> 68

pre Por > 68

pre Por > 68

Vyuzitie parametrov vysoko-presnych jednoradovych gulkovych lozisk s kosouhlym stykom je mozné iba pri zabezpecleni
zrovnatelnych parametrov funkénych pléch uloZenia. OdskiSané a doporucené tolerancie a presnosti tvaru funkénych ploch ulozenia
su uvedené v nasledujucich tabulkach:

Odchylka tvaru funkénych pléch a priemeru hriadefa [um]

Menovity priemer Odchylka od Valcovitovost Sumernost’ Hadzanie
hriadefla priemeru hriadefa t1 t2 t3 Ra
od do Presnost loziska Presnost loziska Presnost loziska Presnost loziska Presnost loZiska
[mm] P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 P5 P4A, P2
10 +2-3 +2 -2 1 0,6 5 3 25 1,5 0,2 0,1
10 18 +2 -4 +2 -3 1 0,6 5 3 2,5 1,5 0,2 0,1
18 30 +3 -5 +3 -3 1,2 0,7 6 4 3 2 0,2 0,1
30 50 +3-5 +3 -4 1,2 0,7 7 4 35 2 0,2 0,1
50 80 +4 -5 +4 -4 1,5 1 8 5 4 2,5 0,2 0,1
80 120 +4 -7 +4 -6 2 1,2 10 6 5 3 0,4 0,2
Odchylka tvaru funkénych pléch a priemeru puzdra [um]
Menovity priemer Odchylka od priemeru puizdra Valcovitovost Stimernost Hadzanie
puzdra pevné loZisko volné loZisko t1 t2 t3 Ra
od do Presnost loziska Presnost loziska Presnost loZiska Presnost loziska Presnost loziska | Presnost loziska
(mm] P5__ P4AP2 | P5  P4AP2| P5  P4AP2| P5 P4AP2| P5 P4AP2| P5  P4A P2
18 30 +4 -4 4 -2 +11 42 +8 +2 1,2 0,7 6 4 3 2 0,4 0,2
30 50 +7 -2 -5 -2 +11 +2 +9 +2 1,2 0,7 7 4 3,5 2 0,4 0,2
50 80 +9 -2 -6 -2 +12+2  +10 +2 1,5 1 8 5 4 2,5 0,4 0,2
80 120 +9 -3 -7 -3 +13+3 #1243 2 1,2 10 6 5 3 0,8 0,4
120 180 +10-3 -9 -3 +17+4  +15+4 2,5 1,7 12 8 6 4 0,8 0,4
180 250 +12 -4 +10 -4 +21 45  +19 +5 3,5 2,2 14 10 7 5 0,8 0,4
_
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\ ° 1. Single-Row Angular Contact Ball Bearings
A": for high frequency of rotation

Technical section

Single-row angular contact ball bearings for high rotation frequency and high accuracy of seating differ from normal angular contact ball
bearings by inner design of bearing rings, by value of contact angle between ball and normal raceways of rings, by workmanship of cage
and by high precise tolerance class of running. The bearings are non-separable and their suitable seating arrangement assures required
firmness and accuracy of housing.

Bearings with ceramic balls are manufactured for extreme high speed with requirements for low friction and low heat generation in bearing,
which gives less lubrication demands and higher lifetime of seating.

The AKE delivers the single-row ball bearings with contact angles of a = 10°, a = 12°, & = 15°, a = 25° and & = 26°.

The bearings have special textile cage guided by inner ring (TB) or by outer ring (TA). Part of assortment has the massive brass cage
guided by inner ring MB. Bearings with contact angle a = 10° (designation B72..BTB and B72..CBTA) have been designed for shaft
support in grinding electro-spindles. The bearings are manufactured in tolerance class P4 according to the STN ISO 492, or in tightened
tolerance class P4A (bearings of the P4A tolerance had been formerly delivered with additional TPF 1148 designation).

The bearings with contact angle of a = 12° (designation B70..CATB and B72..CATB) and those with a = 26° (designation B70..AATB and
B72..AATB) have been designed for rotation seating of spindles and headstocks of tool machines and similar high-speed machines that
require high accuracy of seating. The bearings are normally manufactured in tolerance classes P5 and P4 in accordance with the STN ISO
492.

The bearings with contact angle of a = 15° (designation B70..CTA, C B70..CTA, B72..CTA, C B72..CTA) an those with a = 25°
(designation B70..ATA, C B70..ATA, B72..ATA and C B72..ATA) have the cage guided by asymmetric outer ring and they are
manufactured in tolerance classes P5 and P4A.

Range of angles from a = 12° to a = 26° was given by customer requirements in a period of production of single-row ball bearings in
production plant resident in town of Skalica since the year 1960. This range assures the wide scope of products in terms of functional
parameters of product and its seating. Products with contact angle of a = 10°, a = 12° and a = 26° were formerly designed for specific
seating and they can also be used in new seating provided that the product design and its functional parameters listed in dimension tables
meet requirement of seating, first of all in terms of lubrication of bearings.

Functional product parameters are listed in dimension pages.

Main dimensions
The main and connection dimensions of bearings listed in dimension tables meet the international dimensional plan ISO 15.

Accuracy
The single-row angular contact ball bearings are normally manufactured in tolerance classes P5, P4 and P2 according to the STN ISO 492.

Tolerances of dimensions and deviancies of functional surfaces for bearings manufactured in tolerance P4A are listed in following table:
Machining tolerances for outer and inner rings manufactured in the P4A class

Inner ring

Nominal dimension of inner bearing bore “d”

from [mm] 0 10 18 30 50 80
to [mm] 10 18 30 50 80 120
P4A tolerance accuracy values ,,d“

Deviance of bore diameter Admp [um] 0-4 0-4 0-5 0-6 0-8 0-10
Tolerance of ring height ABs [um] 100 -100 120 120 -150 -200
Variance of ring height VBs [um] 1,5 1,6 1,5 1,5 1,5 25
Radial run-out of ring Kia [um] 1,5 1,5 25 2,5 25 25
Axial run-out of ring front Sd [um] 1,5 1,5 1,5 1,5 2,5 2,5
Axial run-our of ring Sia [um] 1,5 15 25 2,5 25 25
Outer ring

Nominal dimension of outer bearing diameter,,D*

from [mm] 18 30 50 80 120 150 180
to [mm] 30 50 80 120 150 180

P4A tolerance accuracy values

Deviance of bearing diameter ,D* ADmp [um] 0-5 0-6 0-7 0-8 0-9 0-10 0-11
Variance of ring height VCs [um] 1,5 1,5 1,5 25 2,5 25 4
Radial run-out of ring Kea [um] 25 25 4 5 5 5 7
Axial run-out of ring front SD [um] 1,5 1,5 1,5 25 2,5 2,5 4
Axial run-out of ring Sea [um] 25 2,5 4 5 5 5 7

Tolerances of ring heights ABs a ACs are identical

10



1. Single-Row Angular Contact Ball Bearings =
for high frequency of rotation A E

Technical section

Inner clearance
Inner clearance in a bearing must assure the required contact angle between balls and raceways of rings.

Material
High-grade pure and re-melted chromic bearing steel is used for production of rings and steel balls. Ceramic balls are made of material Si; N, .

Designation
Designation of bearings of basic workmanship is listed in dimensional tables. Modification of basic type is designated by additional

symbols according to the STN 02 4608. Meaning of individual signs for single-row angular contact ball bearings is specified in designation
scheme. The values ADmp (deviation of middle outer diameter in single radial plane) and aAdmp (deviation of middle bore diameter in
single radial plane) are indicated on rings and on outer package at bearings manufactured in tolerance classes P4, P4A and P2 and at
universal matched bearings.

C B7006 CT 4A UL
-|- Material (is displayed only in case when other material than high-grade pure and re-melted chromic bearing steel is used )

c -ceramic balls

Basic design letter

A -outer symmetrical ring

B -inner symmetrical ring

7 -single-row angular contact ball bearings

Dimension group

19 -light class

0 -middle class

2 -heavy class

Size of bearing (bore diameter)

7 -7 mm 02 -15mm

9 -9 mm 03 -17 mm

00 -10 mm 04 -20mm=4x5

01 -12 mm 05 -25mm=5x5

Contact angle

CB -10° A -25°

CA -12° AA -26°

C -15°

Cage (other cage construction or material than indicated in the table is possible to discuss with manufacturer
of bearings )

TA -cage made of special textile guided on outer ring

B -cage made of special textile guided on inner ring

MB -cage made of brass guided on inner ring

Tolerance (the tolerance class P2 is recommended to discuss with manufacturer of bearings)

P5 -tolerance class higher than the P6

P4 -tolerance class higher than the P5

P4A -tolerance class higher than the P4

P2 -tolerance class higher than the P4A

Arrangement of bearings (other matching style than indicated in the following page we

recommend to discuss with manufacturer of bearings)

U -single bearing for universal arrangement

DU -two bearings in one set for universal arrangement

0 -set of 2 bearings in ,O" arrangement

X -set of 2 bearings in ,X* arrangement

T -set of 2 bearings in ,T* arrangement

TO -set of 3 bearings in ,TO" arrangement

TOT -set of 4 bearings in ,TOT* arrangement

L__Preload

L -light M -medium S -heavy

1"



=y 1. Single-Row Angular Contact Ball Bearings
AE for high frequency of rotation

Technical section

Bearings arranged in pairs
Single-row angular contact ball bearings intended for high-speed rotation are delivered as single or paired mounting. Individual systems of
pair mounting are as follows:

Back-to-back arrangement (O)
This pair is characterised by strong firmness with respect to tilt and can transfer axial forces in both directions. But these
forces are always absorbed by one bearing only. The pair is suitable for elimination of tilt moments.

) |

0]
Face-to-face arrangement (X)
This pair is characterised by a bit lesser tilt firmness as in case of ,0* arrangement and it can transfer axial forces in both ‘// ,"'\\\\\\\i

directions. But these forces are always absorbed by one bearing only. xSz

Tandem arrangement (T) X
This pair is characterised by strong firmness and it is suitable for absorbing of axial forces acting in one direction.

(AT

(L
AN

Universal arrangement (U) T
These bearings are normally arranged in paired mounting ,0, ,X“and ,T*. They are manufactured with slight preload (UL) or with middle
preload (UM). The bearings are delivered in packing by singles or by pairs. Other packing ways can be agreed with producer of bearings.
Paired mounting of bearings is delivered in one package. Bearings of different pairs can not be interchanged. The area of the most radial
run-out of the bearings within the tolerance classes P4, P4A, P2 is marked by line on front faces of inner rings. Mutual position of bearings
or the sequence of paired bearings is marked by convergent lines of ,V* shape on outer roller faces of paired mounting. Marking of most
radial runout serves for minimizing of effects of radial runout of seating faces.

Paired mounting of bearings, arranged in ,0 or ,X* are delivered with low (L), middle (M) or high (S) axial preload. Universal paired
bearings, packed by two pieces (DUL) are interchangeable and they are not marked by arrow on the face.

Bearings arranged in triples and tetrads
Single-row angular contact ball bearings are delivered arranged in triples or tetrads in special cases of precise seating with requirements
for higher strength parameters of seating. Examples of most frequent ways of arrangements are shown in following picture:
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1. Single-Row Angular Contact Ball Bearings
for high frequency of rotation

Axial preload
Values of axial preload Fp for arrangement of bearings are listed in dimension tables.

Values of dynamic basic load rating C, and static basic load rating C, for single bearing are listed in dimension tables.

Dynamic basic radial load rating of matched group of bearings(,J 7Crs is as follows
C.,=C..i"

Static basic radial load rating matched group of bearings Cors is as follows
Coe =Cr..i

Where:

Crand C, - are values of radial basic load ratings in kN of relevant bearing listed in dimension tables

i - number of matched bearings within the group

Speed limit frequency

®

AlKE

Technical section

Operational revolutions of seating are also given, besides bearing construction and its workmanship accuracy, by number of bearings and
their arrangement, and by energetic, power and geometric parameters of seating. Pilot values of limit speed for single bearing are listed in
dimension tables. Recommended speed for paired mounting are listed in following table: For pairs arranged in ,X“at greater mutual
distance of bearings there is necessary to take account of slight speed reduction; for pairs arranged in ,OT* there is assumption of slight

increase of speed.

Arrangement of bearings Speed ,,nr for preload

L M S
In pairs nx0,85 nx0,75 nx0,50
In triples nx0,75 nx0,65 nx0,40
In tetrads nx0,70 nx0,60 nx0,30

n — speed listed in dimension table
nr —reduced speed

Speed for another arrangements must be tested of discussed wit producer of bearings.

Dynamic equivalent radial load

Bearings with contact angle a=40° Pr=Fr
- single bearings: Pr=10,35+ 0,57Fa
Bearings with contact angle a=25° and a=26° Pr=Fr
- single bearings and pairs arranged in , T Pr=0,41Fr + 0,87Fa
- paired mounting arranged in ,0* a X" Pr=Fr+0,92Fa

Pr=0,67 + 1,14Fa

Bearings with contact angle a=15° Pr=Fr
- single bearings and pairs arranged in ,T* Pr=0,41Fr + 0,87Fa
- paired mounting arranged in ,O* a ,X* Pr=Fr+Y1Fa

Pr=0,72Fr + Y2Fa

Bearings with contact angle a= 2° Pr=Fr
- single bearings and pairs arranged in , T Pr = 0,45Fr + YFaFa
- paired mounting arranged in ,0* a X" Pr=Fr+ Y1Fa
Pr=0,74Fr + Y2Fa
Bearings with contact angle a=10° Pr=Fr
- single bearings and pairs arranged in ,T* Pr = 0,46Fr + Yfa
- paired mounting arranged in ,0" and ,X* Pr=Fr+ Y1Fa

Pr = 0,46Fr + Y2Fa

for FalFr <1,14
for FalFr > 1,14

for Fa/Fr <0,68
for Fa/Fr > 0,68

for Fa/Fr <0,68
for Fa/Fr > 0,68

for Fa/Fr <e
for FalFr > e

for FalFr <e
for Fa/Fr > e

for Fa/Fr <e
for FalFr > e

for FalFr <e
for Fa/Fr > e

for FalFr <e
for Fa/Fr > e

for Fa/Fr <e
for FalFr > e
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Technical section

Static equivalent radial load
Bearings with contact angle a=40°

1. Single-Row Angular Contact Ball Bearings
for high frequency of rotation

- single bearings Por = 0,5Fr + 0,26Fa for Por 2Fr
Bearings with contact angle a=25° and 26°
- single bearings arranged in , T pair Por = 0,5Fr + 0,37Fa for Por >Fr
- paired mounting arranged in ,0“ and X" Por = Fr + 0,74Fa
Bearings with contact angle a=15°
- single bearings and pairs arranged in ,T* Por = 0,5Fr + 0,46Fa for Por >Fr
- paired mounting arranged in ,0* and X" Por = Fr + 0,92Fa
Bearings with contact angle a=12°
- single bearings and pairs arranged in ,T* Por = 0,5Fr + 0,47Fa for Por >Fr
- paired mounting arranged in ,0* and ,X* Por = Fr + 0,92Fa
Bearings with contact angle a=10°
- single bearings and pairs arranged in, T Por = 0,6Fr + 0,5Fa for Por >Fr

- paired mounting arranged in ,0“ and X"

Por = Fr + 0,97Fa

Tolerances for machining of seating parts

Usage of parameters of high-precise single-row angular contact ball bearings is possible only while the seating functional faces have
comparable parameters. Tested and recommended tolerances and accuracy values of seating functional faces are listed in following
tables.

Shape deviations of functional faces and diameter of shaft [um]

Nominal diameter Deviation from Cylindrical form Symmetry Runout
of shaft shaft diameter t1 t2 t3 Ra

from to Accuracy of bearing Accuracy of bearing Accuracy of bearing Accuracy of bearing | Accuracy of bearing
[mm] P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 P5 P4A, P2

10 +2 -3 +2 -2 1 0,6 5 3 2,5 1,5 0,2 0,1

10 18 +2 -4 +2 -3 1 0,6 5 3 2,5 1,5 0,2 0,1

18 30 +3 -5 +3 -3 1,2 0,7 6 4 3 2 0,2 0,1

30 50 +3 -5 +3 -4 1,2 0,7 7 4 35 2 0,2 0,1

50 80 +4 -5 +4 -4 1,5 1 8 5 4 2,5 0,2 0,1

80 120 +4 -7 +4 -6 2 1,2 10 6 5 3 04 0,2

Shape deviations of functional faces and diameter of sleeve [um]

Nominal diameter Deviation from sleeve diameter Cylindrical form Symmetry Runout
of sleeve fixed bearing floating bearing t1 12 t3 Ra
from to Accuracy of bearing | Accuracy of bearing | Accuracy of bearing | Accuracy of bearing |Accuracy of bearing [Accuracy of bearing
[mm] P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 P5 P4A, P2 PS5 P4A, P2| P5  P4A P2
18 30 +4 -4 -4 -2 +1142  +8+42 1,2 0,7 6 4 3 2 0,4 0,2
30 50 +7 -2 5-2 +1142  +9+42 1,2 0,7 7 4 3,5 2 0,4 0,2
50 80 +9 -2 6 -2 +12 42 +10 +2 1,5 1 8 5 4 25 0,4 0,2
80 120 +9 -3 -7-3 +13 43 +12+3 2 1,2 10 6 5 3 0,8 0,4
120 180 +10 -3 9-3 +H7 +4  +15 +4 2,5 1,7 12 8 6 4 0,8 0,4
180 250 +12-4  +10-4 | +21+5 +19+5 3,5 22 14 10 7 5 0,8 0,4
_ ]
el g g & =
N 69 ''''' N g . []8]
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1. Jednoradové gulkové loziska s kosouhlym stykom ®
pre vysoku frekvenciu otacania A E
Single-Row Angular Contact Ball Bearings for high frequency of rotation

Systémova Cast’

W24 | R T p# System section

|/ \]

SN\

%

L | A70..TA LRSS | gt
A72..TA a B72..TA
Hriadel  Rozmery Radiélna tnosnost' Medzné otacky Ax.predpiétie Fp zdruzenych Oznacenie loziska ~ Hmotnost
Shaft Dimensions Radial load rating Speed limit nenamontovanych lozisk v [N]  Bearing designation ~ Weight
dyn. stat. tuk olej Axial preload Fp of matched
d D B rin Rmn a C; O Grease  Oil non instaled bearings in [N]
mm kN kN min’* min’! L M s _ kg
7 7 22 7 0,3 015 5 2,22 0.9 94 000 140 000 A727CBTA 0,0134
9 26 8 0,6 03 55 3,65 1,64 71000 106 000 A729CBTA 0,0197
10 10 30 9 0,6 03 9 7,03 3,20 50 000 75000 65 240 450  B7200ATA 0,030
10 30 9 0,6 03 65 6,67 2,9 42000 63 000 33 105 213  B7200CATB 0,028
10 30 9 0,6 03 6 5 2,29 60 000 89 000 20 70 140  B7200CBTB 0,027
10 30 9 0,6 03 7 7,23 3,28 56 000 85000 45 140 280  B7200CTA 0,030
10 30 9 0,6 03 916 39 2 55000 85000 22 80 195  CB7200ATA 0,028
10 30 9 0,6 03 718 41 2,1 65000 100 000 15 60 130  CB7200CTA 0,028
12 12 32 10 06 03 105 7,04 3,21 33 000 50 000 ACT7201ATA* 0,036
12 32 10 06 03 8 8,02 3,89 50000 75000 50 160 320  B7201CTA 0,037
12 32 10 06 03 10 7,77 3,78 45000 67 000 75 270 540  B7201ATA 0,037
12 32 10 06 03 75 743 3,46 38000 56 000 37 118 235  B7201CATB 0,036
12 32 10 06 03 7 548 2,65 56 000 84 000 22 77 154  B7201CBTB 0,035
15 15 32 9 0,3 015 998 6.2 3,2 40000 65000 37 155 355  B7002ATA 0,043
15 32 9 0,3 03 7648 65 3 45000 70 000 30 110 225  BT002CTA 0,043
15 32 9 03 015 998 42 22 50 000 72 000 18 68 170  CB7002ATA 0,043
15 32 9 0,3 0,3 7,648 44 2,3 55000 85000 11 52 115  CB7002CTA 0,043
15 35 11 06 03 M 8,46 444 40000 60 000 80 290 590  B7202ATA 0,045
15 35 11 06 03 8 8,26 418 33 000 50 000 41 132 264  BT7202CATB 0,043
i3 3B 11 06 03 75 6,48 3,45 50 000 75000 25 90 180  B7202CBTB 0,042
15 3% 11 06 06 9 8,83 4,59 45000 67 000 55 170 350  B7202CTA 0,045
17 17 35 10 03 0,15 16,78 71 425 38 000 56 000 50 190 420  B7003ATA 0,039
17 35 10 03 03 848 74 4,45 44 000 67 500 40 150 260  B7003CTA 0,039
17 35 10 03 0,15 16,78 555 3 45000 65000 30 100 230  CBT7003ATA 0,039
17 3% 10 03 03 848 58 34 55000 80000 18 75 165  CB7003CTA 0,039
17 40 12 06 03 13 10,45 5,62 36 000 53000 100 360 730  B7203ATA 0,064
17 40 12 06 03 9 10,2 5,29 28 000 42000 51 163 326  B7203CATB 0,061
17 40 12 06 03 85 7,83 425 45000 67 000 31 109 219  B7203CBTB 0,06
17 40 1206 06 10 10,86 582 38 000 56 000 70 210 430  B7203CTA 0,064
20 20 42 12 06 03 1222 109 6 35000 50 000 75 290 645  B7004ATA 0,066
20 42 12 06 03 915 11,1 6,2 39 000 57 000 55 180 400  B7004CTA 0,066
20 42 12 06 03 1222 7.2 4 35000 55000 30 120 320 CBT7004ATA 0,066
20 42 12 06 03 915 74 42 45000 65 000 25 100 200  CB7004CTA 0,066
20 47 14 1 06 15 13 6,99 22000 33000 156 455 910  B7204AATB 0,102
20 47 14 1 06 14 14,00 7,77 30 000 45000 140 490 950  BT7204ATA 0,103
20 47 14 1 06 105 13,67 7,32 25000 38000 68 218 437  BT7204CATB 0,1
20 47 14 1 06 10 9,6 5,54 40 000 60 000 38 134 268  B7204CBTB 0,098
20 47 14 1 06 12 14,70 8,06 32000 48 000 90 290 580  B7204CTA 0,103
25 25 47 12 0,6 03 1389 123 8,2 30 000 45000 100 360 740  B7005ATA 0,08
25 47 12 06 03 10,32 1285 8,6 35000 50 000 65 220 470  B7005CTA 0,08
25 47 12 06 03 1389 85 5,6 35000 50 000 35 180 410  CBT7005ATA 0,08
25 47 12 06 03 1032 89 57 40 000 55000 30 120 250  CBT7005CTA 0,08
25 52 15 1 06 17 13,96 8,15 20 000 30000 167 488 977  BT7205AATB 0,124
25 52 15 1 06 16 15,87 9,81 26 000 40000 155 550 1100  B7205ATA 0,125
25 52 15 1 06 115 14,81 8,63 22000 33000 74 237 474  B7205CATB 0,122
25 52 15 1 06 M 13,12 7,96 33000 50000 53 183 367  B7205CBTB 0,119
25 52 15 1 06 13 16,6 10,28 28 000 43000 100 330 650  B7205CTA 0,125
30 30 55 13 1 06 2585 145 10,1 24 000 38000 105 405 885  BT006ATA 0,115
30 55 13 1 06 122 15,2 10,3 26 000 40000 75 260 555  B7006CTA 0,115
30 55 13 1 06 2585 10,1 6,9 28 000 43000 40 200 450  CB7006ATA 0,115
30 55 13 1 06 122 10,6 7,2 30 000 45000 37 140 300 CB7006CTA 0,115
30 62 16 1 06 19 19,42 11,58 17 000 25000 233 679 1740  B7206AATB 0,192

* Rozoberatelné loZisko uréené pre rozoberatelné ulozenia dielov textilnych vretien / separable bearing dedicated to separable textile spindles parts arrangements
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Systémova ¢ast’

System section

1. Jednoradové gul'kove loziska s kosouhlym stykom
pre vysoku frekvenciu otacania

Single-Row Angular Contact Ball Bearings for high frequency of rotation

_—_

|/ \]

B75 15 NS | Tt
B72..MB a B72...TA
Hriadef  Rozmery Radiélna Gnosnost'  Medzné otacky Ax.predptie Fp zdruzenych Oznaéenie loziska ~ Hmotnost
Shaft Dimensions Radial load rating Speed limit nenamontovanych lozisk v [N] Bearing designation Weight
dyn. stat. Tuk olej Axial preload Fp of matched
d D B fmn  Rmn a G Cor Grease Oil non instaled bearings in [N]
mm kN kN min’* min’! L M S _ kg
30 30 62 16 1 06 19 22,05 14,07 22000 36000 220 770 1530 B7206ATA 0,193
30 62 16 1 06 13 20,57 12,42 20 000 30000 102 325 655 B7206CATB 0,189
30 62 16 1 06 12 16,81 10,72 28 000 42 000 67 235 470 B7206CBTB 0,184
30 62 16 1 06 14 23,03 14,72 24000 38000 140 450 910 B7206CTA 0,193
35 35 62 14 1 06 185 17,3 12,05 9400 11000 207 605 1210 B7007AATB 0,148
35 62 14 1 06 2898 188 13,25 20 000 32000 140 530 1150 B7007ATA 0,155
35 62 14 1 06 1349 194 14,4 22000 36000 100 330 710 B7007CTA 0,155
35 62 14 1 06 2898 13 9,4 25000 40 000 60 270 600 CB7007ATA 0,155
35 62 14 1 06 1349 134 10 30 000 45000 48 180 380 CB7007CTA 0,155
35 72 17 11 06 10 27,2 17,4 13 000 20000 326 952 1900 B7207AATB 0,281
35 72 17 11 06 21 29,11 19,10 19 000 32000 290 1010 2010 B7207ATA 0,280
3 72 17 11 06 15 30,66 20,29 16 000 24000 153 490 981 B7207CAMB 0,323
35 72 17 11 06 14 28,93 18,6 16 000 24000 144 462 925 B7207CATB 0,275
35 72 17 11 06 13 21,01 14,34 25000 38000 84 280 588 B7207CBTB 0,268
3B 72 17 11 06 16 30,39 20,04 20000 34000 185 600 1200 B7207CTA 0,280
40 40 68 15 1 06 205 18,56 1413 8400 10000 222 645 1290 B7008AATB 0,185
40 68 15 1 06 201 19,6 15,2 19 000 30000 150 560 1200 B7008ATA 0,185
40 68 15 1 06 1473 206 16,1 20000 34000 105 350 755 B7008CTA 0,185
40 68 15 1 06 20,1 13,2 10,6 22000 35000 60 280 630 CB7008ATA 0,185
40 68 15 1 06 1473 142 11 26 000 40 000 50 190 410 CB7008CTA 0,185
40 80 18 11 06 23 37,02 2490 17 000 28000 370 1100 2500 B7208ATA 0,350
40 80 18 11 06 155 36,73 23,77 13 000 20000 180 587 1170 B7208CATB 0,347
40 80 18 11 06 14 24,5 17,3 22 000 33000 98 343 686 B7208CBTB 0,337
40 80 18 11 06 17 38,63 26,02 18 000 30000 235 770 1540 B7208CTA 0,350
45 45 68 12 0,6 03 1819 142 12 18 000 30000 100 390 840 B71909ATA 0,13
45 68 12 06 03 13 14,9 12,6 20 000 32000 90 320 535 B71909CTA 0,13
45 68 12 0,6 03 1819 10,1 8,8 22 000 35000 70 200 450 CB71909ATA 0,11
45 68 12 0,6 03 13 10,8 91 25000 38000 35 140 310 CB71909CTA 0,11
45 75 16 1 06 2198 24 19,3 17 000 28000 195 750 1500 B7009ATA 0,26
45 75 16 1 06 0,03 25,3 20,4 18 000 30000 140 470 935 B7009CTA 0,26
45 75 16 1 06 2198 16,8 13,5 21000 33000 85 370 840 CB7009ATA 0,23
45 75 16 1 06 16,03 17,7 14,3 23000 37000 70 250 530 CB7009CTA 0,23
45 85 19 11 06 25 3897 2754 15000 24000 390 1200 2710 B7209ATA 0,387
45 85 19 11 06 165 36,85 24,61 12 600 19000 184 590 1175 B7209CATB 0,381
45 85 19 11 06 15 2829 20,31 20000 30000 113 396 792 B7209CBTB 0,381
45 85 19 11 06 18 40,82 28,81 17 000 28000 250 810 1630 B7209CTA 0,387
50 50 80 16 1 06 158 22,66 18,52 9500 11000 270 793 1580 B7010AATB 0,253
50 80 16 1 06 2315 246 20,8 15000 24000 210 750 1550 B7010ATA 0,25
50 80 16 1 06 1973 26 21,8 17 000 28000 150 510 965 B7010CTA 0,25
50 80 16 1 06 2315 175 14,6 18 000 30000 90 400 880 CB7010ATA 0,21
50 80 16 1 06 19,73 185 15,3 22 000 35000 75 280 580 CB7010CTA 0,21
50 90 20 1.1 06 26 36,56 25,92 10 600 16000 438 1275 2550 B7210AATB 0,447
50 9 20 11 06 26 40,94 30,08 14 000 20000 400 1400 2810 B7210ATA 0,448
50 9 20 11 06 175 3899 27,26 12000 18000 195 623 1245 B7210CATB 0,443
50 90 20 1,1 06 16 32,33 23,56 18 000 27000 129 450 905 B7210CBTB 0,432
50 90 20 1.1 06 19 42,79 31,73 16 000 26 000 260 850 1710 B7210CTA 0,448
55 55 90 18 11 1 18,7 345 29 14 000 24500 240 690 1300 B7011CTA 0,38
55 90 18 11 1 25,9 32,5 28 14 000 21000 380 1000 2200 B7011ATA 0,37
55 90 18 1,1 1 18,7 23,5 20,5 18 000 31000 130 370 700 CB7011CTA 0,33
55 90 18 1.1 1 25,9 22,5 19,5 16 000 29000 170 520 1180 CB7011ATA 0,32
55 90 18 1.1 06 265 30,99 2538 6300 7500 371 1080 2160 B7011AATB 0,395
55 100 21 15 1 29 50,50 38,23 13 000 20000 500 1710 3500 B7211ATA 0,586
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1. Jednoradové gul'koveé loZiska s kosouhlym stykom .
pre vysoku frekvenciu otacania AKp
Single-Row Angular Contact Ball Bearings for high frequency of rotation

Systémova cast’
- System section
/',,/

=

N | A B719..TA
o7 1o 1K A70..TA MY | 70..TA
B72..MB A72..TA a B72..TA
Hriadel  Rozmery Radiélna nosnost’  Medzné otaéky Ax.predpitie Fp zdruzenych ~ Oznacenie loZiska ~ Hmotnost’
Shaft Dimensions Radial load rating Speed limit nenamontovanych lozisk v [N] Bearing designation ~ Weight
dyn. stat. tuk olej Axial preload Fp of matched
d D B rin Rm a C, Ca Grease  Oil non instaled bearings in [N]
mm kN kN min’! min’! L M S - kg
55 55 100 21 15 1 185 482 34,5 11000 17 000 241 771 1540 B7211CATB 0,582
5 100 21 15 1 17 38,46 29,12 17 000 25000 153 538 1075 B7211CBTB 0,567
9 100 21 15 1 21 52,93 39,92 14 000 22000 320 1010 2100 B7211CTA 0,586
60 60 95 18 11 1 2711 334 30,4 13000 20000 290 1000 2100 B7012ATA 0,41
60 95 18 1.1 1 21,66 351 32 14 000 22000 210 700 1305 BT7012CTA 0,41
60 95 18 1.1 1 2711 234 213 15000 25000 130 540 1150 CB7012ATA 0,35
60 95 18 1.1 1 2166 24,6 224 18 000 30000 100 360 780 CB7012CTA 0,35
60 110 22 15 1 32 54,82 39,96 8900 13 000 657 1915 3830 B7212AATB 0,759
60 10 22 15 1 31 61,09 47,07 12000 19 000 610 2130 4200 B7212ATA 0,754
60 10 22 15 1 20 58,26 42,6 10000 15000 291 932 1860 B7212CATB 0,754
60 110 22 15 1 18 42,98 33,8 15000 22000 172 602 1200 B7212CBTB 0,735
60 110 22 15 1 22 64,00 49,07 13 000 20000 380 1200 2500 B7212CTA 0,754
65 65 100 18 1 06 201 401 354 12 500 20000 280 800 1600 B7013CTA 0,43
65 100 18 1 06 283 379 33,7 11500 19 000 440 1200 2500 B7013ATA 0,43
65 100 18 1 06 201 273 24,8 16 000 27000 140 430 880 CB7013CTA 0,37
65 100 18 1 06 283 258 23,7 15000 23500 190 620 1350 CB7013ATA 0,37
65 120 23 15 1 33 69,70 56,06 11 000 18 000 700 2410 4810 B7213ATA 0,999
65 120 23 15 1 215 70,5 54,78 8900 13 000 352 1128 2250 B7213CATB 0,994
65 120 23 15 1 24 73,09 58,70 12000 19000 440 1400 2900 B7213CTA 0,999
70 70 90 10 1 06 194 335 32 12 000 20 000 230 650 1300 B71914CTA 0,35
70 90 10 1 06 28 S5 31 11000 19000 370 1000 2100 B71914ATA 0,35
70 90 10 1 06 194 23 22,5 15000 25000 110 340 700 CB71914CTA 0,30
70 90 10 1 06 28 215 21,5 14000 22000 150 500 1110 CB71914ATA 0,30
70 10 20 11 1 221 46 40 12500 19 000 320 900 1800 B7014CTA 0,60
70 110 20 11 1 31 43 39 11 000 18 000 500 1400 2900 B7014ATA 0,56
70 10 20 11 1 221 315 28 17 000 26000 160 480 990 CB7014CTA 0,50
70 110 20 11 1 31 29,5 20 12000 20000 230 720 1590 CB7014ATA 0,50
70 10 20 11 06 32 41,15 36,46 7900 12 000 493 1140 2050 B7014AATB 0,597
70 10 20 11 06 30,99 459 42,9 11000 17 000 390 1390 2910 B7014ATA 0,6
70 10 20 11 06 2206 484 45 13000 19000 280 930 1825 B7014CTA 0,6
70 10 20 11 06 2206 334 31,2 15000 25000 140 500 1020 CB7014CTA 0,5
70 125 24 15 1 35 75,20 61,56 10 000 17 000 760 2620 5300 B7214ATA 1,090
70 125 24 15 1 225 76,65 60,13 7900 12 000 373 1190 2350 B7214CATB 1,07
70 125 24 15 1 20,5 58,56 47,66 12 600 19 000 234 820 1640 BT7214CBTB 1,04
70 125 24 15 1 25 79,13 64,55 11000 18 000 480 1540 3170 B7214CTA 1,090
70 125 24 15 1 30,99 32,1 21,8 14 000 20000 180 720 1600 CB7014ATA 0,5
75 7% 105 16 1 06 201 34 35 13000 19 500 230 650 1350 B71915CTA 0,35
75 105 16 1 06 29 32 32,5 11 000 18 000 380 1100 2200 B71915ATA 0,35
7% 105 16 1 06 201 28 245 15000 25000 110 350 740 CB71915CTA 0,30
7% 105 16 1 06 29 22 23 12 000 20000 150 560 1150 CB71915ATA 0,30
7% 130 25 15 1 375 749 62,49 4200 5000 898 2620 5240 B7215AAMB 1,39
7% 130 25 15 1 375 71,52 58,32 6700 10 000 858 2500 500 B7215AATB 1,26
7% 130 25 15 1 36 75,48 62,52 9500 16 000 760 2640 5210 B7215ATA 1,170
75 130 25 156 1 235 76,53 61,39 7500 11000 383 1250 2450 B7215CATB 1,16
75 130 25 15 1 26 79,35 65,44 11 000 18 000 480 1560 3170 B7215CTA 1,170
80 80 110 16 1.1 1 208 345 36 13 000 20 000 230 650 1360 B71916CTA 0,40
80 110 16 1.1 1 302 325 34 12 000 18 000 390 1130 2200 B71916ATA 0,40
80 110 16 1,1 1 208 23,5 25 15 000 23000 100 340 730 CB71916CTA 0,35
80 110 16 1,1 1 302 22 24 14 000 19 000 160 560 1160 CB71916ATA 0,35
80 125 22 11 06 36 53,44 49,44 6700 10 000 267 855 1710 BT7016AATB 0,848
80 125 22 11 06 349 579 55,1 9000 15000 500 1800 3700 B7016ATA 0,85
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. 1. Jednoradové gulkové loziska s kosouhlym stykom
AKIE pre vysoku frekvenciu otacania
Single-Row Angular Contact Ball Bearings for high frequency of rotation

Systémova cast’
System section

D{----|-- d D D-
B70..TB B719...TA
[ Bro T8 V27| pgo..TA B70..TA
B72..MB a A72..TA B72..TA
Hriadef  Rozmery Radialna Gnosnost ~ Medzné otacky Ax.predpétie Fp zdruzenych Oznacenie loziska Hmotnost'
Shaft Dimensions Radiial load rating Speed limit nenamontovanych lozisk v [N] Bearing designation ~ Weight
dyn. stat. tuk olej Axial preload Fp of matched
d D B rmn Rmn a o} Co Grease  Oil non instaled bearings in [N]
mm kN kN min’! min'” L M S - kg
80 80 125 22 11 06 22 55,36 50,01 7500 11 000 276 885 1770 B7016CATB 0,841
80 125 22 11 06 2473 60,6 57,5 10 000 18 000 350 1140 2290 BT7016CTA 0,85
80 125 22 11 06 349 40,5 38,6 13 000 20 000 250 950 1950 CB7016ATA 0,71
80 125 22 11 06 2473 424 40,2 14 000 22 000 180 620 1350 CB7016CTA 0,71
80 140 26 2 1 40 84,07 68,04 6300 9400 1008 2940 5880 B7216AATB 1,42
80 140 26 2 1 39 88,40 73,95 9000 15000 880 3050 6110 B7216ATA 1,430
80 140 26 2 1 245 89,5 73,05 6700 10 000 447 1432 2860 B7216CATB 1,41
80 140 26 2 1 28 92,80 77,56 10 000 17 000 560 1840 3700 B7216CTA 1,430
85 85 130 22 1,1 06 37 54,44 52,69 4200 5000 653 1900 3800 B7017AATA 0,912
85 130 22 11 06 30,06 614 58,2 9000 15000 540 1870 3900 B7017ATA 0,91
85 130 22 1.1 06 254 62 58,7 10 000 17 000 380 1240 2350 B7017CTA 0,91
85 130 22 11 06 3006 43 40,7 10 000 18 000 260 1000 2100 CB7017ATA 0,77
85 130 22 1.1 06 254 434 414 12 000 19 000 190 640 1400 CB7017CTA 0,77
85 130 28 11 06 37 56,24 55,33 6300 9400 675 1970 3940 B7017AAMB 1,06
85 150 28 2 1 425 94,26 80,67 6 000 8900 1310 3290 6590 B7217AATB 1,82
85 150 28 2 1 42 99,08 86,45 8000 13000 1000 3450 6910 B7217ATA 1,820
85 150 28 2 1 26,5 100,52 86,08 6 300 9400 502 1608 3210 B7217CATB 1,8
85 150 28 2 1 30 104,20 88,55 9000 15000 630 2010 4150 B7217CTA 1,820
90 90 140 24 15 1 40 65,3 61,8 4000 4700 760 2200 4400 B7018AATB 1,16
90 140 24 15 1 38,81 70,1 69 9000 15000 620 2200 4580 B7018ATA 1,15
90 140 24 15 1 24 67,63 62,47 6300 9400 338 1080 2160 B7018CATB 1,15
90 140 24 15 1 2741 74 724 10 000 16 000 450 1450 2800 B7018CTA 1,15
90 140 24 15 1 38,81 491 40,5 10 000 17 000 315 1150 2550 CB7018ATA 0,97
90 140 24 15 1 2741 51,8 57,9 12 000 19 000 230 760 1590 CB7018CTA 0,97
100 100 140 20 1.1 1,1 26,4 58 64 10 000 14000 400 1000 2300 B71920CTA 0,80
100 140 20 1.1 1,1 38,6 55 60 9000 13 000 650 1900 3800 B71920ATA 0,80
100 140 20 1.1 1,1 26,4 39,5 44 11000 17 000 200 540 1250 CB71920CTA 0,65
100 140 20 11 11 38,6 37,5 40 9000 15000 320 1000 2000 CB71920ATA 0,65
100 150 24 15 06 4115 764 76,4 7000 12 000 680 2340 4950 B7020ATA 1,29
100 150 24 15 06 2875 808 80,8 8000 14 000 470 1520 3070 B7020CTA 1,29
100 150 24 15 06 4115 527 52,7 9000 15000 335 1265 2710 CB7020ATA 11
100 150 24 15 06 2875 557 55,7 11 000 18 000 235 815 1700 CB7020CTA 1.1
100 180 34 2.1 1,1 51 1411 120,96 5300 7900 1690 4930 9870 B7220AATB 3,32
100 180 34 21 1,1 50 148,61 129,98 6700 10000 1480 5200 10100 B7220ATA 3,320
100 180 34 21 1,1 36 155,64 136,01 7500 12 000 940 3100 6220 B7220CTA 3,320
100 180 34 21 1,1 4977 895 83 8000 13 000 640 2200 5580 CB7220ATA 2,89
100 180 34 2,1 1,1 35,76 959 86 10 000 15000 450 1460 2950 CB7220CTA 2,89
110 10 140 16 1 06 247 40,17 49,6 8000 13 000 200 700 1500 B71822CTA 0,5
110 140 16 1 06 34 38,2 46,3 7000 11000 350 900 2000 B71822ATA 05
120 120 165 22 1.1 1,1 30,1 73 84 7000 11000 490 1400 2600 B71924CTA 1,3
120 165 22 11 11 442 70 80 6500 10 000 800 2300 4700 B71924ATA 1,3
120 165 22 11 1,1 30,1 50 58 10 000 14 000 250 750 1450 CB71924CTA 11
120 165 22 11 1,1 442 49 55 8000 13 000 370 1200 2500 CB71924ATA 11
120 180 28 2 1 50,5 96,1 101,28 3000 3500 1153 3363 6727 BT7024AATB 2,09
120 180 28 2 1 4898 97,5 102,1 6 000 9000 950 3200 6550 B7024ATA 2,1
120 180 28 2 1 30 101,1 103,66 5000 7500 505 1617 3230 B7024CATB 2,1
120 180 28 2 1 34,1 103,1 107,8 7000 10 000 670 2000 4100 B7024CTA 21
120 180 28 2 1 48,98 67,3 71,5 8 000 12 000 450 1680 3550 CBT7024ATA 1,85
120 180 28 2 1 34,1 71,1 75,4 9000 14 000 320 1100 2220 CBT7024CTA 1,85
130 130 165 11 1 05 415 13475 191 3200 3800 160 450 900 B70826AAMB 0,635

Univerzalne zdruzené loZiska je mozné dodavat aj vo viackusovom baleni napriklad: dvojica "DUL". Universal arranged bearings (e.g. "DUL") can be supplyed in multipack form.
V tabulke su uvedené najCastejSie sposoby zdruZenia lozisk. Iné zdruZenie je mozné objednat v sulade s informaciou na str. 7 v katalogu, popripade dohodnt s vyrobcom lozisk. / Only usual bearing
arrangement modes are displayed in the table. Different bearing arrangements can be required pursuant to information on the page 12 of the catalogue, or ewentually agreed with manufacturer.
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1. Jednoradové gulkové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania

AKiE

Single-Row Angular Contact Ball Bearings for high frequency of rotation

Prevodova tabulka oznaéenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation norma / standard
B7002CTA P4AUL B7002CTP4SUL 7002CDP4AA 2MM9102WICRSUL 7002CTRSULP3 104-36102K6EY*
B7003CTA P4AOL B7003CTP4SDBL 7003CDP4ADBA 2MM9103WICRDBL 7003CTRDBLP3 104-236103K6E*
B7003CTA P4AT B7003CTP4SDT 7003CDP4ADT 2MM9103WICRDT 7003CTRDTP3 4-436103K6E*
B7003CTA P4AUL B7003CTP4SUL 7003CDP4AA 2MM9103WICRSUL 7003CTRSULP3 104-36103K6EY*
B7004CTA P4AOL B7004CTP4SDBL 7004CDP4ADBA 2MM9104WICRDBL 7004CTRDBLP3 104-236104K6E*
B7004CTA P4AT B7004CTP4SDT 7004CDP4ADT 2MM9104WICRDT 7004CTRDTP3 4-436104K6E*
B7004CTA P4AUL B7004CTP4SUL 7004CDP4AA 2MM9104WICRSUL 7004CTRSULP3 104-36104K6EY*
B7004ATA P4AUL B7004ETP4SUL 7004AC/HCDGA P4A 3MMC9104WICRSUL 7004A5SN24TRSULP3  104-46104K6EY A
B7004CTA P4AUL B7004CTP4SUL 7004CD/HCGA P4A 2MMC9113WICRSUL 7004CSN24TRSULP3 104-36104K6EY A
B7005CTA P4A B7005CTP4S 7005CDP4A 2MM9105WICR 7005CTRP3 4-36105K6E*
B7005CTA P4AT B7005CTP4SDT 7005CDP4ADT 2MM9105WICRDT 7005CTRDTP3 4-436105K6E*
B7005CTA P4AUL B7005CTP4SUL 7005CDP4AA 2MM9105WICRSUL 7005CTRSULP3 104-36105K6EY*
B7006CTA P4A B7006CTP4S 7006CDP4A 2MM9106WICR 7006CTRP3 4-36106K6E*
B7006CTA P4AOL B7006CTP4SDBL 7006CDP4ADBA 2MM9106WICRDBL 7006CTRDBLP3 104-236106K6E*
B7006CTA P4AT B7006CTP4SDT 7006CDP4ADT 2MM9106WICRDT 7006CTRDTP3 4-436106K6E*
B7006CTA P4UL B7006CTP4SUL 7006CDP4AA 2MM9106WICRSUL 7006CTRSULP3 104-36106K6EY
B7006CTA P4AUM B7006CTP4SUM 7006CDP4AB 2MM9106WICRSUM 7006CTRSUMP3 204-36106K6EY*
B7007CTA P4A B7007CTP4S 7007CDP4A 2MM9107WICR 7007CTRP3 4-36107K6E*
B7007CTA P4AOL B7007CTP4SDBL 7007CDP4ADBA 2MM9107WICRDBL 7007CTRDBLP3 104-236107K6E*
B7007CTA P4AT B7007CTP4SDT 7007CDP4ADT 2MM9107WICRDT 7007CTRDTP3 4-436107K6E*
B7007CTA P4AUL B7007CTP4SUL 7007CDP4AA 2MM9107WICRSUL 7007CTRSULP3 104-36107K6EY*
B7007CTA P5 B7007CTP5 7007CD P5 2MM9107WICRSUL 7007CTRP5 5-36107K6E
B7008CTA P4AUL B7008CTP4SUL 7008CDP4AA 2MM9108WICRSUL 7008CTRSULP3 104-36108K6EY*
B71909CTA P4AUL B71909CTP4SUL 7909CDP4AA 2MM9309WICRSUL 71909CTRSULP3 104-36909K6EY
B71909ATA P4AUL B71909ETP4SUL 71909ACDP4AA 3MM9309WICRSUL 71909A5TRSULP3 104-46909EY
B7009CTA P4AOL B7009CTP4SDBL 7009CDP4ADBA 2MM9109WICRDBL 7009CTRDBLP3 104-236108K6E*
B7009CTA P4AT B7009CTP4SDT 7009CDP4ADT 2MM9109WICRDT 7009CTRDTP3 4-436109K6E*
B7009CTA P4UL B7009CTP4SUL 7009CDP4AA 2MM9109WICRSUL 7009CTRSULP3 104-36109K6EY
B7010AATB P4 -

B7010AATB P40L

B7010AATB P4TOTL

B7010AATB P5 - - -

B7010ATA P4A B7010ETP4S 7010ACDP4A 3MM9110WICR 7010A5TRP3 4-46110E*
B7010CTA P4A B7010CTP4S 7010CDP4A 2MM9110WICR 7010CTRP3 4-36110K6E*
B7010CTA P4AUL B7010CTP4SUL 7010CDP4AA 2MM9110WICRSUL 7010CTRSULP3 104-36110K6EY*
B7011AATB P4 -

B7011AATB P40L

B7011AATB P40OM

B7011AATB PAT

B7011AATB P4XM

B7011AATB P5

B7011AATB P50L - - -

B7011ATA P4AUL B7011ETP4SUL 7011ACDP4AA 3MM9111WICRSUL 7011ASTRSULP3 104-46111EY*
B7011CTA P4AUL B7011CTP4SUL 7011CDP4AA 2MM9111WICRSUL 7011CTRSULP3 104-36111K6EY*
B7012ATA P4A B7012ETP4S 7012ACDP4A 3MM9112WICR 7012A5TRP3 4-46112E*
B7012ATA P4AUL B7012ETP4SUL 7012ACDP4AA 3MM9112WICRSUL 7012A5TRSULP3 104-46112EY*
B7012CTA P4AUL B7012CTP4SUL 7012CDP4AA 2MM9112WICRSUL 7012CTRSULP3 104-36112K6EY*
B7013ATA P4AUL B7013ETP4SUL 7013ACDGA P4A 3MM9113WICRSUL 7013A5TRSULP3 104-46113EY
B7013CTA P4AUL B7013CTP4SUL 7013CDGA P4A 2MM9113WICRSUL 7013CTRSULP3 104-36113K6EY
B71914ATA P4AUL B71914ETP4SUL 71914ACDGA P4A 3MM9314WICRSUL 71914A5TRSULP3 104-46914EY
B71914CTA P4AUL B71914CTP4SUL 71914CDGA P4A 2MM9314WICRSUL 71914CTRSULP3 104-36914K6EY
B7014AATB P4TOTL

B7014AATB P4

B7014AATB P4AOL *
B7014AATB P4ATOTL

B7014AATB P40L
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1. Jednoradové gulkové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania

Single-Row Angular Contact Ball Bearings for high frequency of rotation

Prevodova tabulka oznaéenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacCenie / designation oznacenie / designation norma / standard
B7014AATB P4OM
B7014AATB P4OTM
B7014AATB P4T
B7014AATB PATXTL
B7014AATB P5
B7014AATB P50L
B7014AATB P50M
B7014AATB P5T
B7014AATB P5XM - - -

B7014ATA P4AUL B7014ETP4SUL 7014ACDGA P4A 3MM9114WICRSUL 7014A5TRSULP3 104-46114EY
B7014CTA P4AUL B7014CTP4SUL 7014CDGA P4A 2MM9114WICRSUL 7014CTRSULP3 104-36114K6EY
B71915ATA P4AUL B71915ETP4SUL 71915ACDGA P4A 3MM9315WICRSUL 71915A5TRSULP3 104-46915EY
B71915CTA P4AUL B71915CTP4SUL 71915CDGA P4A 2MM9315WICRSUL 71915CTRSULP3 104-36915K6EY
B71916ATA P4AUL B71916ETP4SUL 71916ACDGA P4A 3MM9316WICRSUL 71916A5TRSULP3 104-46916EY
B71916CTA P4AUL B71916CTP4SUL 71916CDGA P4A 2MM9316WICRSUL 71916CTRSULP3 104-36916K6EY
B7016AATB P4

B7016AATB P4

B7016AATB P4AOL *
B7016AATB P40L

B7016AATB P400 *
B7016AATB P4XL

B7016AATB P5

B7016AATB P50L

B7016AATB P5XL

B7016CATB P4 4-36116E
B7016CATB P400 *
B7016CATB P4T 4-436116E
B7016CATB P5 5-36116E
B7016CATB P50L 105-236116E
B7016CATB P50TL 105-836116E
B7017AAMB P5 5-46117N
B7017AAMB P6 TPX 6-4611711
B7017AATA P4 4-46117E
B7017AATA P4OL 104-246117E
B7017AATA P40TL - - - 104-846117E
B7017ATA P4AUL B7017ETP4SUL 7017ACDP4AA 3MM9117WICRSUL 7017A5TRSULP3 104-46117EY*
B7018AATB P4 -

B7018AATB P40OTL

B7018AATB P5

B7018AATB P50L

B7018AATB P50TL - - -

B7018ATA P4A B7018ETP4S 7018ACDP4A 3MM9118WICR 7018A5TRP3 4-46118E*
B7018ATA P4AUL B7018ETP4SUL 7018ACDP4AA 3MM9118WICRSUL 7018A5TRSULP3 104-46118EY*
B7018ATA P4OTL B7018ETP4STBTL 7018ACDP4ATBTA 3MM9118WICRTBTL 7018A5TRDBDLP3 104-846118E
B7018CATB P4 - 4-36118E
B7018CATB P4OM 204-236118E
B7018CATB P4UL 104-36118EY
B7018CATB P5 5-36118E
B7018CATB P50M 205-236118E
B7018CATB P5XM 205-336118E
B7018CATB P5XS - - - 305-336118E
B71920ATA P4AUL B71920ETP4SUL 71920ACDGA P4A 3MM9320WICRSUL 71920A5TRSULP3 104-46920EY
B71920CTA P4AUL B71920CTP4SUL 71920CDGA P4A 2MM9320WICRSUL 71920CTRSULP3 104-36920K6EY
B7020ATA P4A B7020ETP4S 7020ACDP4A 3MM9120WICR 7020A5TRP3 4-46120E*
B7020ATA P4AUL B7020ETP4SUL 7020ACDP4AA 3MM9120WICRSUL 7020A5TRSULP3 104-46120EY*
B7020ATA PAAUM B7020ETP4SUM 7020ACDP4AB 3MM9120WICRSUM 7020A5TRSUMP3 204-46120EY*
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1. Jednoradové gul'kové loziska s kosouhlym stykom
pre vysoku frekvenciu otacania
Single-Row Angular Contact Ball Bearings for high frequency of rotation

AKiE

Prevodova tabulka oznaéenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation —oznacenie / designation norma / standard
B7020ATA P5 - - - 5-46120E
B71924ATA PAAUL B71924ETP4SUL 71924ACDGA P4A 3MM9324WICRSUL 71924A5TRSULP3 104-46924EY
B71924CTA P4AUL B71924CTP4SUL 71924CDGA P4A 2MM9324WICRSUL 71924CTRSULP3 104-36924K6EY
B7024AATB P4
B7024AATB P40TL
B7024AATB P5
B7024AATB P50TL - - -

B7024ATA P4AOTL B7024ETP4STBTL 7024ACDP4ATBTA 3MM9124WICRTBTL 7024A5TRDBDLP3 104-846124E
B7024CATB P5 5-36124E
AT27CBTA P4 4-36027K7E
AT29CBTA P4 4-36029K7E
B7200CATB P4 4-36200E
B7200CATB P5 5-36200E
B7200CATB P50M 205-236200E
B7200CBTB P4

B7200CBTB P40OM

B7200CBTB P4T - - -

B7200ATA P4AUL B7200ETP4SUL 7200ACDP4AA 3MM200WICRSUL 7200A5TRSULP3 104-46200KEY*
B7200CTA P4AUL B7200CTP4SUL 7200CDP4AA 2MM200WICRSUL 7200CTRSULP3 104-36200K6EY*
B7200CTA P4AUM B7200CTP4SUM 7200CDP4AB 2MM200WICRSUM 7200CTRSUMP3 204-36200K6EY*
AT201ATA P4 - 4-46201K7E
AT201ATA PAAUL 104-46201K7EY*
B7201CATB P4 4-36201E
B7201CATB P40L 104-236201E
B7201CATB P4OM 204-236201E
B7201CATB P5 5-36201E
B7201CATB P50M 205-236201E
B7201CBTB P4

B7201CBTB P4OM

B7201CBTB P4T - - -

B7201ATA P4AUL B7201ETP4SUL 7201ACDP4AA 3MM201WICRSUL 7201ASTRSULP3 104-46201KEY*
B7201CTA P4AUL B7201CTP4SUL 7201CDP4AA 2MM201WICRSUL 7201CTRSULP3 104-36201K6EY*
B7201CTA P4AUM B7201CTP4SUM 7201CDP4AB 2MM201WICRSUM 7201CTRSUMP3 204-36201K6EY*
B7202CATB P4 - - - 4-36202E
B7202CATB P40L 104-236202E
B7202CATB P40M 204-236202E
B7202CATB P5 5-36202E
B7202CATB P50L 105-236202E
B7202CATB P50M 205-236202E
B7202CATB P5T 5-436202E
B7202CBTB P4

B7202CBTB P40L

B7202CBTB P40OM

B7202CBTB P4T

B7202CBTB P4XM - - - -

B7202CTA P4AUM B7202CTP4SUM 7202CDP4ADB 2MM202WICRSUM 7202CTRSUMP3 204-36202K6EY*
B7202CTA P4AUL B7202CTP4SUL 7202CDP4AA 2MM202WICRSUL 7202CTRSULP3 104-36202K6EY*
B7202ATA P4AUL B7202ETP4SUL 7202ACDP4AA 3MM202WICRSUL 7202A5TRSULP3 104-36202KEY*
B7202ATA P4AUM B7202ETP4SUM 7202ACDP4AB 3MM202WICRSUM 7202A5TRSUMP3 204-36202KEY*
B7203CATB P4 - 4-36203KE
B7203CATB P4 OM 204-236203E
B7203CATB P5 5-36203E
B7203CATB P50M 205-236203E
B7203CATB P5T 5-436203E
B7203CBTB P4

B7203CBTB P40L
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1. Jednoradové gul'kové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania

Single-Row Angular Contact Ball Bearings for high frequency of rotation

Prevodova tabulka oznacéenia lozZisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation norma / standard
B7203CBTB P40OM
B7203CBTB P4T - - =
B7203CTA P4AUL B7203CTP4SUL 7203CDP4AA 2MM203WICRSUL 7203CTRSULP3 104-36203K6EY*
B7203CTA P4AUM B7203CTP4SUM 7203CDP4AB 2MM203WICRSUM 7203CTRSUMP3 204-36203K6EY*
B7203ATA P4AUL B7203ETP4SUL 7203ACDP4AA 3MM203WICRSUL 7203A5TRSULP3 104-46203EY*
B7203ATA P4AUM B7203ETP4SUM 7203ACDP4AB 3MM203WICRSUM 7203A5TRSUMP3 204-46203KEY*
B7204AATB P5 -

B7204AATB P50M

B7204AATB P5T

B7204CATB P4 4-36204E
B7204CATB P40L 104-236204E
B7204CATB P4OM 204-236204E
B7204CATB PAT 4-436204E
B7204CATB P4XL 104-336204E
B7204CATB P4XM 204-336204E
B7204CATB P5 5-36204E
B7204CATB P50L 105-236204E
B7204CATB P50M 205-236204E
B7204CBTB P4

B7204CBTB P40L

B7204CBTB P40OM

B7204CBTB P4T

B7204CBTB P4XM - - -

B7204CTA P4AUL B7204CTP4SUL 7204CDP4AA 2MM204WICRSUL 7204CTRSULP3 104-46204K6EY*
B7204CTA P4AUM B7204CTP4SUM 7204CDP4AB 2MM204WICRSUM 7204CTRSUMP3 204-46204K6EY*
B7204ATA P4AUL B7204ETP4SUL 7204ACDP4AA 3MM204WICRSUL 7204A5TRSULP3 104-46204KEY*
B7204ATA P4AUM B7204ETP4SUM 7204ACDP4AB 3MM204WICRSUM 7204A5TRSUMP3 204-46204KEY*
B7205AATB P4 =

B7205AATB P40M

B7205AATB P50M

B7205CATB P4 4-36205E
B7205CATB P40L 104-236205E
B7205CATB P4OM 204-236205E
B7205CATB PAT 4-436205E
B7205CATB P4UL 104-36205EY
B7205CATB P4XM 204-336205E
B7205CATB P5 5-36205E
B7205CATB P50L 105-236205E
B7205CATB P50M 205-236205E
B7205CATB P5T 5-436205E
B7205CATB P5XM 205-336205E
B7205CBTB P4

B7205CBTB P40L

B7205CBTB P40M

B7205CBTB P4T

B7205CBTB P4XM = - =

B7205CTA PAAUL B7205CTP4SUL 7205CDP4AA 2MM205WICRSUL 7205CTRSULP3 104-36205K6EY*
B7205CTA P4AUM B7205CTP4SUM 7205CDP4AB 2MM205WICRSUM 7205CTRSUMP3 204-36205K6EY*
B7205ATA P4AUL B7205ETP4SUL 7205ACDP4AA 3MM205WICRSUL 7205A5TRSULP3 104-46205KEY*
B7205ATA P4AUM B7205ETP4SUM 7205ACDP4AB 3MM205WICRSUM 7205A5TRSUMP3 204-46205KEY*
B7206AATB P5

B7206AATB P50M

B7206AATB P5XL

B7206CATB P4 4-36206E
B7206CATB P40L 104-236206E
B7206CATB P40M 204-236206E
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1. Jednoradové gulkové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania

AE

Single-Row Angular Contact Ball Bearings for high frequency of rotation

Prevodova tabulka oznaéenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation norma / standard
B7206CATB P4AT 4-436206E
B7206CATB P4UL 104-36206EY
B7206CATB P4XL 104-336206E
B7206CATB P4XM 204-336206E
B7206CATB P5 5-36206E
B7206CATB P50M 205-236206E
B7206CATB P5T 5-436206E
B7206CATB P5UL 105-36206EY
B7206CATB P5UM 205-36206EY
B7206CATB P5XM 205-336206E
B7206CBTB P4
B7206CBTB P40L
B7206CBTB P4OM
B7206CBTB PAT
B7206CBTB P4XM - - -

B7206CTA P4AUL B7206CTP4SUL 7206CDP4AA 2MM206WICRSUL 7206CTRSULP3 104-36206K6EY*
B7206CTA P4AUM B7206CTP4SUM 7206CDP4AB 2MM206WICRSUM 7206CTRSUMP3 204-36206K6EY*
B7206ATA PAAUL B7206ETP4SUL 7206ACDP4AA 3MM206WICRSUL 7206A5TRSULP3 104-46206KEY*
B7206ATA PAAUM B7206ETP4SUM 7206ACDP4AB 3MM206WICRSUM 7206A5TRSUMP3 204-46206KEY*
B7207AATB P4 -

B7207AATB P40L

B7207AATB P5

B7207CAMB TPX 362071
B7207CATB P4 4-36207E
B7207CATB P40L 104-236207E
B7207CATB P40OM 204-236207E
B7207CATB P4T 4-436207E
B7207CATB P4UL 104-36207EY
B7207CATB P4XL 104-336207E
B7207CATB P4XM 204-336207E
B7207CATB P5 5-36207E
B7207CATB P50L 105-236207E
B7207CATB P50M 205-236207E
B7207CATB P5T 5-436207E
B7207CBTB P4

B7207CBTB P40L

B7207CBTB P4OM

B7207CBTB PAT - - -

B7207CTA P4AUL B7207CTP4SUL 7207CDP4AA 2MM207WICRSUL 7207CTRSULP3 104-36207K6EY*
B7207CTA P4AUM B7207CTP4SUM 7207CDP4AB 2MM207WICRSUM 7207CTRSUMP3 204-36207K6EY*
B7207ATA P4AAUL B7207ETP4SUL 7207ACDP4AA 3MM207WICRSUL 7207A5TRSULP3 104-46207KEY*
B7207ATA P4AAUM B7207ETP4SUM 7207ACDP4AB 3MM207WICRSUM 7207A5TRSUMP3 204-46207KEY*
B7208CATB P4 4-36208E
B7208CATB P40L 104-236208E
B7208CATB P4OM 204-236208E
B7208CATB P4T 4-436208E
B7208CATB PATOTM

B7208CATB P4XM 204-336208E
B7208CATB P5 5-36208E
B7208CATB P50L 105-236208E
B7208CATB P50M 205-236208E
B7208CATB P5T 5-436208E
B7208CATB P5XM 205-336208E
B7208CBTB P4

B7208CBTB P40L

B7208CBTB P4OM
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o 1. Jednoradové gul'kové loziska s kosouhlym stykom
pre vysoku frekvenciu otacania
Single-Row Angular Contact Ball Bearings for high frequency of rotation

AlKSE

Prevodova tabulka oznaéenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation norma / standard
B7208CBTB P4T - - -

B7208CTA P4AUL B7208CTP4SUL 7208CDP4AA 2MM208WICRSUL 7208CTRSULP3 104-36208K6EY*
B7208CTA P4AUM B7208CTP4SUM 7208CDP4AB 2MM208WICRSUM 7208CTRSUMP3 204-36208K6EY*
B7208ATA P4AUL B7208ETP4SUL 7208ACDP4AA 3MM208WICRSUL 7208A5TRSULP3 104-46208KEY*
B7208ATA PAAUM B7208ETP4SUM 7208ACDP4AB 3MM208WICRSUM 7208A5TRSUMP3 204-46208KEY*
B7209CATB P4 4-36209E
B7209CATB P40OL 104-236209E
B7209CATB P4OM 204-236209E
B7209CATB P4T 4-436209E
B7209CATB P4XL 104-336209E
B7209CATB P4XM 204-336209E
B7209CATB P5 5-36209E
B7209CATB P50M 205-236209E
B7209CATB P5XL 105-336209E
B7209CATB P5XM 205-336209E
B7209CBTB P4

B7209CBTB P40OM

B7209CBTB P4T - = -

B7209CTA P4AUL B7209CTP4SUL 7209CDP4AA 2MM209WICRSUL 7209CTRSULP3 104-36209K6EY*
B7209CTA P4AUM B7209CTP4SUM 7209CDP4AB 2MM209WICRSUM 7209CTRSUMP3 204-36209K6EY*
B7209ATA P4AUL B7209ETP4SUL 7209ACDP4AA 3MM209WICRSUL 7209A5TRSULP3 104-46209KEY*
B7209ATA PAAUM B7209ETP4SUM 7209ACDP4AB 3MM209WICRSUM 7209A5TRSUMP3 204-46209KEY*
B7210AATB P5 -

B7210AATB P50L

B7210AATB P50M

B7210AATB P50TL

B7210CATB P4 4-36210E
B7210CATB P40OL 4-236210E
B7210CATB P4OM 204236210E
B7210CATB PAT 4-436210E
B7210CATB P4XL 104-336210E
B7210CATB P5 5-36210E
B7210CATB P50L 105-236210E
B7210CATB P50M 205-236210E
B7210CATB P500 >
B7210CATB P5T 5-436210E
B7210CATB P5XL 105-336210E
B7210CBTB P4

B7210CBTB P40OM

B7210CBTB P4T - = -

B7210CTA P4AUL B7210CTP4SUL 7210CDP4AA 2MM210WICRSUL 7210CTRSULP3 104-36210K6EY*
B7210CTA P4AUM B7210CTP4SUM 7210CDP4AB 2MM210WICRSUM 7210CTRSUMP3 204-36210K6EY*
B7210ATA P4AUL B7210ETP4SUL 7210ACDP4AA 3MM210WICRSUL 7210A5TRSULP3 104-46210KEY*
B7210ATA PAAUM B7210ETP4SUM 7210ACDP4AB 3MM210WICRSUM 7210A5TRSUMP3 204-46210KEY*
B7211CATB P4 - - 4-36211E
B7211CATB P40L 104-236211E
B7211CATB P4OM 204-236211E
B7211CATB P4T 4-436211E
B7211CATB P4UL 104-36211EY
B7211CATB P4XL 104-336211E
B7211CATB P4XM 204-336211E
B7211CATB P5 5-36211E
B7211CATB P50L 105-236211E
B7211CATB P50M 205-236211E
B7211CATB P5TOTM

B7211CATB P5XL 105-336211E
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1. Jednoradové gulkové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania
Single-Row Angular Contact Ball Bearings for high frequency of rotatio

>

Prevodova tabulka oznaéenia lozZisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation norma / standard
B7211CATB P5XM 205-336211E
B7211CBTB P4
B7211CBTB P40L
B7211CBTB P40M - - -
B7211CTA P4AUL B7211CTP4SUL 7211CDP4AA 2MM211WICRSUL 7211CTRSULP3 104-36211K6EY*
B7211CTA P4AUM B7211CTP4SUM 7211CDP4AB 2MM211WICRSUM 7211CTRSUMP3 204-36211KGEY*
B7211ATA PAAUL B7211ETP4SUL 7211ACDP4AA 3MM211WICRSUL 7211A5TRSULP3 104-46211KEY*
B7211ATA PAAUM B7211ETP4SUM 7211ACDP4AB 3MM211WICRSUM 7211A5TRSUMP3 204-46211KEY*
B7212CATB P4 - - 4-36212E
B7212CATB P40L 104-236212E
B7212CATB P4OM 204-236212E
B7212CATB P40TM 204-836212E
B7212CATB P4TOTM
B7212CATB P4XM 204-336212E
B7212CATB P5 5-36212E
B7212CATB P50L 105-236212E
B7212CATB P50M 205-236212E
B7212CATB P5T 5-436212E
B7212CATB P5XL 105-336212E
B7212CATB P5XM 205-336212E
B7212CBTB P4 - - -
B7212CTA P4AUL B7212CTP4SUL 7212CDP4AA 2MM212WICRSUL 7212CTRSULP3 104-36212K6EY*
B7212CTA P4AAUM B7212CTP4SUM 7212CDP4AB 2MM212WICRSUM 7212CTRSUMP3 204-36212K6EY*
B7212ATA P4AUL B7212ETP4SUL 7212ACDP4AA 3MM212WICRSUL 7212A5TRSULP3 104-46212KEY*
B7212ATA P4AAUM B7212ETP4SUM 7212ACDP4AB 3MM212WICRSUM 7212A5TRSUMP3 204-46212KEY*
B7213CATB P4 - 4-36213E
B7213CATB P40L 104-236213E
B7213CATB P40M 204-236213E
B7213CATB P4T 4-436213E
B7213CATB P4XM 204-336213E
B7213CATB P5 5-36213E
B7213CATB P50M 205-236213E
B7213CATB P5T 5-436213E
B7213CATB P5XM - - - 205-336213E
B7213CTA P4AUL B7213CTP4SUL 7213CDP4AA 2MM213WICRSUL 7213CTRSULP3 104-36213K6EY*
B7213CTA P4AUM B7213CTP4SUM 7213CDP4AB 2MM213WICRSUM 7213CTRSUMP3 204-36213K6EY*
B7213ATA P4AUL B7213ETP4SUL 7213ACDP4AA 3MM213WICRSUL 7213A5TRSULP3 104-46213KEY*
B7213ATA P4AUM B7213ETP4SUM 7213ACDP4AB 3MM213WICRSUM 7213A5TRSUMP3 204-46213KEY*
B7214CATB P4 4-36214E
B7214CATB P40L 104-236214E
B7214CATB P4OM 204-236214E
B7214CATB P4XM 204-336214E
B7214CATB P5 5-36214E
B7214CATB P50L 105-236214E
B7214CATB P5XL 105-336214E
B7214CATB P5XM 205-336214E
B7214CATB P5XS 305-336214E
B7214CBTB P4 - - -
B7214CTA P4AUL B7214CTP4SUL 7214CDP4AA 2MM214WICRSUL 7214CTRSULP3 104-36214K6EY*
B7214CTA P4AUM B7214CTP4SUM 7214CDP4AB 2MM214WICRSUM 7214CTRSUMP3 204-36214K6EY*
B7214ATA P4AUL B7214ETP4SUL 7214ACDP4AA 3MM214WICRSUL 7214A5TRSULP3 104-46214KEY*
B7214ATA P4AUM B7214ETP4SUM 7214ACDP4AB 3MM214WICRSUM 7214A5TRSUMP3 204-46214KEY*
B7215AATB P5 - -
B7215AATB P50M
B7215AATB P5T
B7215CATB P4 4-36215E
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1. Jednoradové gul'kové loziska s kosouhlym stykom

pre vysoku frekvenciu otacania

Single-Row Angular Contact Ball Bearings for high frequency of rotation

Prevodova tabulka oznacenia lozisk / Conversion table of bearing designation:

AKE FAG SKF TIMKEN NSK GOST
oznacenie / designation oznacenie / designation oznacenie / designation oznacenie / designation oznacCenie / designation norma / standard
B7215CATB P40L 104-236215E
B7215CATB P4OM 204-236215E
B7215CATB P4UL 104-36215EY
B7215CATB P5 5-36215E
B7215CATB P50L 105-236215E
B7215CATB P50M 205-236215E
B7215CATB P5T - - - 5-436215E
B7215CTA P4AUL B7215CTP4SUL 7215CDP4AA 2MM215WICRSUL 7215CTRSULP3 104-36215K6EY*
B7215CTA P4AUM B7215CTP4SUM 7215CDP4AB 2MM215WICRSUM 7215CTRSUMP3 104-36215K6EY*
B7215ATA PAAUL B7215ETP4SUL 7215ACDP4AA 3MM215WICRSUL 7215A5TRSULP3 104-46215KEY*
B7215ATA PAAUM B7215ETP4SUM 7215ACDP4AB 3MM215WICRSUM 7215A5TRSUMP3 204-46215KEY*
B7216AATB P5
B7216AATB P50L
B7216CATB P4 4-36216E
B7216CATB P40L 104-236216E
B7216CATB P4OM 204-236216E
B7216CATB P400 *

B7216CATB P5 5-36216E
B7216CATB P50L 105-236216E
B7216CATB P50M 205-236216E
B7216CATB P5UL - - - 105-36216EY
B7216CTA P4AUL B7216CTP4SUL 7216CDP4AA 2MM216WICRSUL 7216CTRSULP3 104-36216K6EY*
B7216CTA P4AUM B7216CTP4SUM 7216CDP4AB 2MM216WICRSUM 7216CTRSUMP3 204-36216K6EY*
B7216ATA PAAUL B7216ETP4SUL 7216ACDP4AA 3MM216WICRSUL 7216A5TRSULP3 104-46216KEY*
B7216ATA PAAUM B7216ETP4SUM 7216ACDP4AB 3MM216WICRSUM 7216ASTRSUMP3 204-46216KEY*
B7217CATB P4 - 4-36217E
B7217CATB P4OM 204-236217E
B7217CATB P4XM 204-336217E
B7217CATB P5 5-36217E
B7217CATB P50L 105-236217E
B7217CATB P50M 205-36217E
B7217CATB P5T - = - 5-436217E
B7217CTA P4AUL B7217CTP4SUL 7217CDP4AA 2MM217WICRSUL 7217CTRSULP3 104-36217K6EY*
B7217CTA P4AUM B7217CTP4SUM 7217CDP4AB 2MM217WICRSUM 7217CTRSUMP3 204-36217KBEY*
B7217ATA PAAUL B7217ETP4SUL 7217ACDP4AA 3MM217WICRSUL 7217A5TRSULP3 104-46217KEY*
B7217ATA PAAUM B7217ETP4SUM 7217ACDP4AB 3MM217WICRSUM 7217ASTRSUMP3 204-46217KEY*
B7220AATB P5 -

B7220AATB P50L

B7220AATB P50M

B7220AATB P50TL - = -

B7220CTA P4AUL B7220CTP4SUL 7220CDP4AA 2MM220WICRSUL 7220CTRSULP3 104-36220K6EY*
B7220CTA P4AUM B7220CTP4SUM 7220CDP4AB 2MM220WICRSUM 7220CTRSUMP3 204-36220K6EY*
B7220ATA P4AUL B7220ETP4SUL 7220ACDP4AA 3MM220WICRSUL 7220A5TRSULP3 104-46220KEY*
B7220ATA PAAUM B7220ETP4SUM 7220ACDP4AB 3MM220WICRSUM 7220A5TRSUMP3 204-46220KEY*

* stupen presnosti vy$8i ako P4 / degree of precision higher than P4
** loziska s vymedzenou volou / bearings with delimitated clearance

Znak "CBTB" v oznaceni "AKE" znamena klietku vedent vnutornym krazkom, uhol styku 10°, tkos na vonkaj$om krazku / Symbol "CBTB" within AKE bearing designation means cage guided by inner

ring, contact angle a = 10°, outer ring with chamfer

Znak "CATB" v oznaceni "AKE" znamena klietku vedend vnatornym krizkom, uhol styku 12°, tkos na vonkaj$om krizku / Symbol "CATB" within AKE bearing designation means cage guided by inner

ring, contact angle a = 12°, outer ring with chamfer

Znak "AATB" v oznaceni "AKE" znamena klietku vedenu vnutornym krazkom, uhol styku 26°, ikos na vonkajSom krazku / Symbol "AATB" within AKE bearing designation means cage guided by inner

ring, contact angle a = 26°, outer ring with chamfer

Znak "ATA" v oznaceni "AKE" znamena klietku vedent vonkaj$im krizkom, uhol styku 25°,akos na vonkaj$om krizku / Symbol "ATA" within AKE bearing designation means cage guided by outer ring,

contact angle a = 25°, outer ring with chamfer

Znak "CTA" v oznageni "AKE" znamena klietku vedenu vonkaj$im krazkom, uhol styku 15°, Ukos na vonkajsom krizku / Symbol "CTA" within AKE bearing designation means cage guided by outer ring,

contact angle a = 15°, outer ring with chamfer
AKE Skalica mdze dodavat cely sortiment uvedeny v tabulke s keramickymi gulkami. Keramické gulky sa znacia pridanim znaku "C" pred oznacenie loZiska, napriklad: C B7200CTA P4AUL

Whole bearing assortment displayed in the table above can be delivered by producer plant AKE Skalica with ceramic balls. Charactre "C" added in front of the bearing designation represents bearing
modification with ceramic balls, e.g. C B7200CTA P4AUL.
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2. Dvojradové valéekové loziska

®

AlKSE

Technicka cast’

Dvojradové valéekové loziska konstrukéného vyhotovenia NN30 maju dva rady valCekov, ktoré su vedené nakruzkami na vnitornom
krizku. Vonkajsi krizok je bez nakruzkov. Loziska nemdzu prenasat ziadne axialne sily, avSak jeho vyhotovenie umoznuje axialny posuv
medzi hriadelom a telesom v urcitych medziach (v tabulkovej asti parameter "s") oboma smermi. Dvojradové valCekové loziska typu
NN30 sa bezne vyraba s kuzelovou dierou s kuzelovitostou 1:12 - pridavné oznacenie "K" (NN30..K). Na poziadanie je mozné dodavat
loziska v prevedeni s valcovou dierou (NN30). LoZiska su rozoberatelné, ¢o ulah¢uje ich montaz a demontaz.
Dvojradové valéekové loziska sa vyznaduju vysokou tuhostou, nizkou zastavbovou vySkou, pomerne vysokymi medznymi otackami a
dynamickou Unosnostou. Ich pouzitie je prevazne pre uloZenie pracovnych vretien obrabacich strojov a obdobnych zariadeni.

Hlavné rozmery

Hlavné rozmery dvojradovych valéekovych lozZisk s kuzelovou dierou NN30..K odpovedaju medzinarodnému rozmerovému planu ISO 15.

Pre Specialne Ucely je mozné dvojradové valéekové loziska NN30K dodavat v odlidnych rozmeroch.

Oznacdovanie

Prefix

Zakladné oznacenie

Sufix (pridavné oznacenie)

NeUplnost loZiska

NN

NN
NN
NN

Z&kladna konstrukéna rada

I

Sirkova rada

L o w w w w

Priemerova rada

L o ocoocoo

16
10
13
12
12

Priemer diery

Konstrukéné vyhotovenie diery vnitorného kruzku
Stupen presnosti

{X XX X X

P4
P5
P5
SP
P5

Radialna véla

1R20 - 25

C1

NA

NA
NA
NA

Vzajomna nezamenitefnost kruzkov

W33

X (KV5 - 100)

Konstrukéna obmena loziskovych krizkov

Konstrukéné vyhotovenie otvoru vniitorného kruzku

Bez oznacenia - valcova diera
K - kuzelova diera 1:12

Hodnota poloviéného uhlu :
a=2°23'94"

Vypocet teoretického maximalneho priemeru
kuZelového otvoru :

1
d1=d+-—B [mm]
12

d - menovity priemer otvoru vnutorného kruzku
B - menovita Sirka vnatorného krizku
a - poloviény uhol kuzelového otvoru

d1+Ad1mp

d3+Ad3mp

Ad3mp - Ad2mp *

2

d2+Ad2mp

.

d+ Admp
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AliE

Technicka cast’

Presnost rozmerov a chodu dvojradovych valéekovych lozisk s kuzelovou dierou typu NN30..K

2. Dvojradové valéekové loziska

Stupen presnosti P5

Vnutorny krizok

d Admp Vap B gmp = B gpmp Kia Sq Aps Vgs
nad do max min max max min max max max min max
mm um
18 30 +9 0 2 +9 0 3 8 0 -120 5
30 50 +11 0 3 +11 0 4 8 0 -120 5
50 80 +13 0 3 +13 0 4 8 0 -150 6
80 120 +15 0 4 +15 0 45 9 0 -200 7
120 180 +18 0 5 +18 0 6,5 10 0 -250 8
Vonkajsi krazok
D Apmp Vop Vomp Kea Sp Ags Ves
nad do max min max max max max max min max
mm um
50 80 0 -9 8 45 7 6
80 120 0 -10 4 5 8 8
120 150 0 -1 4 55 9 10 8
150 180 0 -13 5 6,5 1 10 8
180 250 0 -15 6 75 13 1 10
Acs odpoveda ABg vnutorného kruzku toho istého loziska
Stupen presnosti P4
Vnutorny krazok
d Admp Vdp Ad3mp - A domp Kia S Apgg Vs
nad do max min max max min max max max min max
mm um
18 30 +6 0 2 +6 0 25 4 0 -120 2,5
30 50 +7 0 3 +7 0 35 4 0 -120 3
50 80 +8 0 3 +8 0 815 5 0 -150 4
80 120 +10 0 4 +10 0 4 5 0 -200 4
120 180 +12 0 5 +12 0 5 6 0 -250 5
Vonkajsi kruzok
D Apmp VDp VDmp Kea Sp Acs Vos
nad do max min max max max max max min max
mm um
50 80 0 2 BI5 45 4 3
80 120 0 3 4 55 5 4
120 150 0 3 45 6 5 5
150 180 0 -10 4 5 7 5 5
180 250 0 -11 4 55 9 7 7

Acs odpoveda ABg vnutorného kruzku toho istého loZiska
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2. Dvojradové valcekové loziska A E

Technicka cast’

Stupen presnosti SP

Vnutorny kriuzok

d Admp Vap Adzmp = Agomp Kia Sy Ags Vs
nad do max min max max min max max max min max
mm um

18 30 ) 0 2 +4 0 8 0 -120 5
30 50 +11 0 3 +6 0 8 0 -120 5
50 80 +13 0 3 +6 0 4 8 0 -150 6
80 120 +15 0 4 +8 0 4,5 9 0 -200 7
120 180 +18 0 ) +8 0 6,5 10 0 -250 8

Vonkajsi krazok

D ADmp VDp VDmp Kea SD Acs VCs
nad do max min max max max max max min max
mm um

50 80 0 -9 3 4,5 7

80 120 0 -10 4 5 8
120 150 0 -1 4 55 9 10
150 180 0 -13 5 6,5 11 10
180 250 0 -15 6 7,5 13 11

Acsa Vg odpovedaju ABg @ VBg vnutorného krizku toho istého loZiska

Presnost’ rozmerov a chodu dvojradovych valéekovych lozisk s valcovou dierou typu NN30

Stupen presnosti P5

Vnutorny kruzok

d Admp Vdp Vdmp Kla Sd Ags VBs
nad do min max max max max max max min max
mm um

18 30 0 -6 5] 3 4 8 0 -120 5)

30 50 0 -8 6 4 5 8 0 -120 5

50 80 0 -9 7 5) 5 8 0 -150 6

80 120 0 -10 8 5 6 9 0 -200 7

120 180 0 -13 10 7 8 10 0 -250 8
Vonkajsi kruzok

D ADmp VDp VDmp Kea SD ACs VCS
nad do max min max max max max max min max
mm um

50 80 0 -9 5 8 6

80 120 0 -10 5 10 8
120 150 0 -11 6 11 10 8
150 180 0 -13 10 7 13 10 8
180 250 0 -15 1 8 15 1 10

Acs odpovedd ABg vnutorného krizku toho istého loZiska
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A E 2. Dvojradové valéekové loziska

Technicka cast’

Stupen presnosti P4

Vnutorny krazok

d Admp Vdp Vdmp Kia Sq Ags Ves
nad do min max max max max max max min max
mm um

18 30 0 -5 4 25 3 4 0 -120 25
30 50 0 -6 5 3 4 4 0 -120 3
50 80 0 -7 5 35 4 5 0 -150 4
80 120 0 -8 6 4 5 5 0 -200 4
120 180 0 -10 8 5 6 6 0 -250 5

Vonkajsi kruzok

D ADpmp Vbp VDmp Kea Sp Ags Ves
nad do max min max max max max max min max
mm um

50 80 0 -7 5 35 5 4 3
80 120 0 -8 6 4 6 5 4
120 150 0 -9 7 5 7 5 5
150 180 0 -10 8 5 8 5 5
180 250 0 -1 8 6 10 7 7

Acs odpovedd ABg vnutorného kruzku toho istého loZiska

Stupen presnosti

P5 - vys8i stupen presnosti nez P6

P4 - vy$Si stupen presnosti nez P5

SP - vy$Si stupen presnosti pre loziska NN30.. K

UP - vyS8i stuperi presnosti nez SP pre loziska NN30.. K

Radialna véla

Dvojradové valCekové loziska konstrukéného vyhotovenia NN30 sa vyrabaju so zmensenou radialnou vélou C1 a
C2 a so vzajomne nezamenitefnymi krizkami C1NA a C2NA.

Hodnoty radialnej vble pre loziska s kuzelovou dierou odpovedaju ISO 5753 a su uvedené v tabulke. Tieto hodnoty
platia pre nezabudované loziska pri meracom zatazeni nula.

Hodnoty radialnej vole

d CINA C2NA
nad do min max min max
mm um
24 30 15 25 25 35
30 40 15 25 25 40
40 50 17 30 30 45
50 65 20 35 35 50
65 80 25 40 40 60
80 100 35 55 45 70
100 120 40 60 50 80
120 140 45 70 60 90
140 160 50 75 65 100
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2. Dvojradové valc¢ekové loziska }\ E

Technicka cast’

C1 - radialna vola mensia nez C2
C2 - radialna vola mensia nez C3
R - z0Zena tolerancia radialnej véle C1 (C2). Rozsah véle je uvedeny v oznaceni (R20-25)
Specialna radialna vola - na poziadanie je mozné dodat pozadovany rozsah radiainej vole

Pre zabezpegenie o mozno najvysSej presnosti chodu a tuhosti systému vretien obrébacich strojov maju loZisk& v zabudovanom stave
vykazovat o moZno najmensiu radidlnu vélu alebo predpatie. S ohfadom na to su valCekové loZiskéa s kuZefovou dierou montované s
predpétim. Pokial je nastavené prili§ velké predpatie, déjde k rychlemu nérastu teploty v uloZeni a rychla spotreba maziva v loZisku,
naslednému opotrebovaniu (pitting) a destrukcii loZiska vid graf. Naopak pri vacSej prevadzkovej voli nie je pokles Zivotnosti loZiska tak
strmy, avsak citelny.

ZvySovanie predpatia je preto pomerne riskantny krok, ktory by mal byt dokladne overeny. VVeobecné Udaje pre nastavenie optimélneho
predpétia neexistuju. Odpori¢ame kazdé problematické uloZenie konzultovat s technikom.

Je nutné poznamenat, ze predpatim sa rozumie sila (resp. presah) v uloZeni za chodu. Té je za chodu spravidla menSia, nez jej hodnota pri
montaZi. Hodnotu vole zvySuje pruzné deformacia medzi valivymi telieskami a krizkami a zniZenie vrcholov drsnosti povrchu Ra vetkych
funk&nych pldch.

Velkost prevadzkovej véle je zavisla od otacok, zataZenia loZiska, mazania a poZzadovanej tuhosti systému. Je v3ak aj zavisla na tvarovej
presnosti protikusu. T4 musi byt velmi vysoka, pokial je vyZadovand maléd prevadzkova véla alebo predpéatie. Pri dimenzovani je nutné
zohladiiovat aj tepelné podmienky loziska, ktoré m6zu mat za nasledok zmen3enie vole, pripadne zvacsenia predpatia.

Graf s pribliznou charakteristikou zivotnosti lozisk na predpati / voli:

Zivotnost

Predpétie Véla

Spajanie znakov v oznaceni lozZisk
P5+ C1= P51
P5+C2=P52
P4 + C1 = P41
P4 + C2 = P42

Vzajomna nezamenitelnost kruzkov
NA - loZiské s nezamenitelnymi krazkami

Konstrukéna obmena lozZiskovych kruzkov

W33 - drazka a mazacie otvory na obvode vonkajSieho krizku

X - odlina konstrukcia, zmena zastavbovych rozmerov
- roz8ireny vonkajsi kruZok
- zmena montaznych polomerov na loZiskovych krizkoch; vyuzitie vaésej plochy pre opretie vymedzovacieho kriZku
- oznacenie Specialneho loZiska na prianie zakaznika
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AKIE 2. Dvojradové valéekové loziska

Technicka cast’

Material
Funkéné sucasti loZisk NN30..K (vnutorny a vonkajsi kruzok, val¢eky) su vyrabané z kon3trukénej ocele podfa DIN 100Cr6 a DIN
100CrMn6.

Klietky
Dvojradové valCekové loZiska konstrukéného vyhotovenia NN30..K sa bezne vyrabaju s masivnou mosadznou hrebefovou klietkou
vedenou na valéekoch, ktora sa neoznacuije.

Naklopitelnost
Dvojradové valCekové loziska kon3trukéného vyhotovenia NN30..K nie st vhodné pre pouZitie v uloZeniach, kde nie je zabezpelena

vzadjomnd stosovost vnutornych a vonkajsich loZiskovych kriZkov. LoZiskd neumoZriuju naklopenie.

Radialne ekvivalentné dynamické zat'azenie

P.=F,

Radialne ekvivalentné statické zat'aZzenie

Vypocéty
Vypodet teoretického maximalneho priemeru kuZefového otvoru

1
dy=d+--B [mm]
12

Hodnota minimalneho zat'azenia
Frm = k/(6+4n/n,).(dy, /100)

Fim - minimalne zatazenie [kN]

k. - faktor miniméalneho zataZenia

n - prevadzkové otacky [r/min]

n, - medzné otacky

dm - stredny priemer loZiska 0,5.(d+D) [mm]
d

;- vnltorny priemer dutého hriadefa

Axialna draha posuvu po dutom kuzeli
Ba = e.¢/1000

B, - axialna dréha posuvu [mm]

e - konStanta zavisla na konstrukénej rade loziska, rovnako ako na strednom priemer uloZenia loZiska a vnitornom priemere u dutych
hriadeflov, kedy e = dj/ dm, vid tabulka niZSie:

¢ - potrebné zmen3enie loziskovej vole, eventualne vratane predpatia [um]

Pomer priemerov dutého hriadefa Konstanta "e" pre lozisko NN30
di/dm
<0,2 12,5
0,3 14,5
0,4 15
0,5 16
0,6 17
0,7 18
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2. Dvojradové valéekové loziska AKIE

Technicka cast’

Uhol dotiahnutia pri natahovani na duty kuzel pomocou koncovej matice

p.1000
¥ - potrebny uhol dotahovania koncovej matice [°]
e - konStanta zavisla na konstrukCnej rade loZiska, rovnako ako na strednom priemere uloZenia loziska a vnitornom priemere u dutych
hriadelov, kedy e = dj/ dm, vid' tabulka vy3Sie
¢ - potrebné zmen3enie loZiskovej vole, eventuéine vratane predpétia [um]
p - stipanie zavitu hriadelovej matice [mm]

Otacky

Dosiahnutelné otacky uvedené v tabulke lozisk v systémovej Casti katalogu platia za predpokladu, Ze je prevadzkova vola rovna nule
loZisko nie je pod predpatim a konstrukéné diely st zaroven vyrobené s doporucenou presnostou. U vysSich hodnét prevadzkovej véle,
pripadne predpatia alebo pri menej presne vyrobenych konStrukénych dielov je potrebné udavané otacky odpovedajicim spdsobom
redukovat, pripadne zvysit. Prili§ velké predpatie obmedzuje plné vyuzitie medznych otaCok loziska. Smerodajné hodnoty vole pripadne
predpatia pre charakteristiku otd¢ok "n . dm" (otackové Cislo) st uvadzané v tabulke.

Tabufka doporuéenych hodnét otackového Eisla pre dané rozsahy véle / predpétia:

Otackové &islo "n.dm" Predpatie (+), Vora (-)

min max
mm . min’' um
<500 000 +2 +5
500000 - 1 000 000 +1 +2
> 1000 000 0 -4

Mazanie
Prevadzkovym otatkam by malo odpovedat aj mnozstvo a kvalita pouzitého plastického maziva. MnoZstvo plastického maziva by nemalo
prekrocit 30% volného priestoru v loZisku. Objem volného priestoru zistime podla priloZzeného diagramu:

MnoZstvo 10000
p!astlckehg 5000
maziva v [cm?] 7
pri kompletnom  2g00
naplneni loZiska

N

1000

"N

500 y 4

200 /

100

50

20

/'
4

10 20 30 50 70 100 200 300 500  Priemer otvoru loziska

V/Seobecne plati, Ze objem maziva by sa mal znizovat s rastucimi otackami. Objem plnenia pre loziska do vretien obrabacich strojov su
uvadzané v tabulke niZSie. Pre aplikacie vretien obrabacich strojov sa odporuca pouzit Specialne mazivo pre vysSie otacky, naopak mazivo s
vy$Sou viskozitou pre aplikacie, kde je v lozisku predpétie.
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A]: 2. Dvojradové valcekové loziska

Technicka cast’

Objem plnenia plastickym mazivom lozisk NN30..K pre vretena obrabacich strojov:

Priemer hriadela
[mm]
NN30 [em 3] 1 111417 2 212628 338 4 5525962 66 76 88 96 12 17 20

25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 120 130 140 150

Nastavenie vole resp. predpatia v lozisku
Nastavenie radialnej vole, pripadne predpatia sa u lozisk NN30 s kuzelovym otvorom vykonava pomocou nasunutia vnutorného krazku
prisluSne daleko na kuzel. Rychle, spolahlivé a velmi presné nastavenie radialnej vble, pripadne predpéatia je mozné pomocou
Specialneho meracieho pristroje obalovej kruznice. Pri montazi sa postupuje tak, Ze sa najskér meradlom zmeria priemer obeznej drahy
na namontovanom vonkajSom kruzku. Tento priemer sa prenesie na Specialne meradlo obalovej kruznice valéekov a meradlo sa nasadi
na vnatorny krizok s valéekmi. Vnutorny krizok sa posunie tak daleko na kuzel, az meradlo ukaze hodnotu predpisanej vole alebo
predpatia. Vid obr.:

V pripade, Ze meraci pristroj obalovej kruznice nie je k dispozicii, je potrebné v zavislosti na poZzadovanej radialnej voli, pripadne na
pozadovanom predpati zistit axialnu drahu posuvu vnatorného krizku na kuzel. Aby bolo mozné drahu posuvu urcit, je potrebné do
telesa namontovat vonkajsi krizok a vnatorny krizok na kuzelové uloZenie dostatone pevne a zmerat zostavajucu volu loziska v
ulozeni.

Zo zistenej hodnoty stavajucej radialnej vole loziska vyplyva axialna draha posuvu, o ktord musi byt lozisko posunuté na kuzelovom
ulozeni, vid tabulka.

Tabulka zmeny radialnej vole vplyvom posuvu vnitorného kruzku na hriadeli :

L Axialny posuv Znizenie radidlnej
Menovity priemer vnutorného krazku vole
d kuzel 1:12
nad do min max min max
mm mm
24 30 0,30 0,35 0,015 0,020
30 40 0,35 0,40 0,020 0,025
40 50 0,40 0,45 0,025 0,030
50 65 0,45 0,60 0,030 0,040
65 80 0,60 0,70 0,040 0,050
80 100 0,70 0,90 0,045 0,060
100 120 0,75 1,10 0,050 0,070
120 140 1,10 1,40 0,065 0,090
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2. Dvojradové valéekové loziska A E

Technicka cast’

Montaz a demontaz lozisk NN30..K

Montaz lozisk NN30..K vyZaduje Specialny postup s ohladom na spravne nastavenie vble alebo predpétia v loZisku ( vid kapitola
"Nastavenie vole resp. predpatia v loZisku ).

Pri uloZeni vé&&Sich loZisk musia byt v mnohych pripadoch u¢inené konstrukéné opatrenia, aby sa montaz a demontédZ zjednodusila, alebo
aby bola montaz a demontaz vébec uskutoénitelna.

Pre loZiska NN30..K s otvorom od 80mm je mozné pouzit metddy tlakového oleja, pri ktorej je medzi stycné plochy pod vysokym tlakom
privadzany olej pomocou tzv. olejovych injektorov. Tym sa pri montazi a demontéZi loZisk s kuZelovym uloZzenim podstatne znizia sily pre
mont&Z a demonté&Z a obmedzi sa pripadne vylU¢i nebezpecenstvo poskodenia styénych pléch loZiska na hriadeli.

Aby bolo mozné metddy tlakového oleja pouzit, musi byt hriadel vybaveny otvorom a rozvadzacou drazkou vid
obr.:

Konstrukcia protikusu

Suvisiace strojné suéasti musia spifiat obvyklé kondtrukéné zvyklosti. Pri opornych, distanénych krizkoch je nutné dodrzat zastavbové
rozmery - D; d a radius r. Krizky by mali mat brisené ¢eld, ktoré by mali dodrZiavat kolmost Ciel pripadne Eelové h&dzanie. Krizky musia
byt kalené. KuZel hriadefa musi byt vyrobeny minimaine v rovnakej presnosti aki méa kuzelovy otvor loZiska, vid tabulky.

Doporuéené medzné hodnoty odchylky kruhovitosti kuzefového povrchu hriadefa 1:12 v [um] :

Priemer diery Odchylka kruhovitosti kuZelového povrchu hriadela
d pre stupne presnosti loziska

nad do PO P6 P5 P4 P3
mm

- 18 8 5 3 2 1.2
18 30 10 6 4 2,5 1,6
30 50 12 8 5 3 2
50 120 16 10 6 4 2,5
120 250 20 12 8 5 3
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AKIE 2. Dvojradové valéekové loziska

Technicka cast’

Doporuéené hodnoty medznych odchylok kuzelovitosti hriadefa 1:12 v [um] na dizke, ktora sa rovna 0,7 $irky vnatorného
krizku :

Priemer diery Stupne presnosti loziska
d PO P6 P5 P4 P2
Odchylky kuzelovitosti hriadela (*)
nad do IT6 IT5 IT4 IT2 IT1
mm um
- 18 11 8 5 2 1,2
18 30 13 9 6 2,5 1,5
30 50 16 11 7 2,5 1,5
50 80 19 13 8 3 2
80 120 22 15 10 4 2,5
120 180 25 18 12 5 3,5
180 250 29 20 14 7 4,5

(*) odchylky - pripustné iba do plusu od menovitého rozmeru

Aplikacie lozisk NN30..K

LoZiska idealnym spésobom kombinuju nosnost, tuhost a dosiahnutelné otacky a su preto v normélnom pripade prvou volbou pre
uloZenie vretena obrabacich strojov na strane pohonu. V obrabacich strojoch su najviac pouzivané loZiské s kuZefovou dierou, aby bolo u
tychto loZisk mozné pri montazi lahko nastavit' definovanu radialnu volu alebo predpéatie pomocou posuvu vnutorného kruzku po kuzeli
vretena.

Ulozenie vretena a skrutky obrabacieho stroja:

LoZisko NN 3009 KP51

,'/%/;4414;4/_-_'/_/‘:/_4_{ 77L2777777277]

sy

o NN 7, 8 e s
[ S,
NN < R N/ R
R . \
a0 NN 3
i NN
A T
L s P
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2. Dvojradové valéekové loziska AKIE

Technicka cast’

Symboly veli¢in a ich vyznam

d - menovity priemer diery

d, - menovity priemer va&sieho teoretického priemeru kuzelovej diery

Agmp - odchylka stredného priemeru valcovej diery v jednotlivej radialnej rovine (pre kuzefovu dieru plati Agmp pre
teoreticky priemer diery)

Ag1mp - odchylka stredného vacsieho teoretického priemeru kuzelovej diery

Ag3mp - Ag2mp - tolerancia kuzela dana rozdielom medzi skuto&nymi odchylkami stredného priemeru kuzelovej diery

Vip - rozptyl jednotlivého priemeru diery v jednotlivej radiélnej rovine

Kia - radidlne hadzanie vnutorného kruzku zmontovaného loZiska

Sy - axialne hadzanie vonkajSej valcovej plochy k zakladnému Celu vnitorného kruzku

D - menovity vonkajsi priemer

Apmp - odchylka stredného vonkajSieho priemeru v jednotlivej radilnej rovine

Vbp - rozptyl jednotlivého vonkajSieho priemeru v jednotlivej radialnej rovine

Vbmp - rozptyl stredného vonkajsieho priemeru

Kea - radialne hadzanie vonkajSieho kruzku zmontovaného loZiska

Sp - uchylka sklonu vonkajSej valcovej plochy k ¢elu vonkajSieho krizku

B - menovitd Sirka vnutorného kruzku

Ags - Uchylka jednotlivej Sirky vnatorného krazku

Vgs - rozptyl jednotlivej Sirky vnutorného krizku

C - menovita Sirka vonkajSieho krazku

Acs - Uchylka jednotlivej Sirky vonkajSieho krizku

Vs - rozptyl jednotlivej Sirky vonkajSieho krizku
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A E 2. Double-Row Cylindrical Roller Bearings

Technical section

Double-row cylindrical roller bearings of NN30 design have two rows of cylindrical rollers guided by ribs on the inner ring. The outer ring is
without ribs. The bearing cannot accommodate axial forces, however bearing design enables mutual bearing rings displacement in both
directions within particular limits (see parameter "s" in table of bearings in system section ).

Double-row cylindrical roller bearings - type NN30K are generally produced with tapered bore, taper 1:12 designated by "K" in suffix
(NN30..K). On request also bearings with cylindrical bore can be supplied (NN30). Double-row cylindrical roller bearings are separable.
This facilitates mounting and dismounting.

Double-row cylindrical roller bearings are characterized by their high rigidity, narrow build-in area, relatively high limit speed and dynamic
load rating. Therefore the bearings are predominantly used for spindle arrangements of machine tools and similar machinery.

Main Dimensions
The main dimensions of double-row cylindrical roller bearings with tapered bore NN30..K correspond to the international dimension

standard ISO 15. For special purposes double-row cylindrical roller bearings type NN30..K can be supplied in different dimensions.

Designation

Prefix
Basic bearing designation
Suffix (additional designation) |

NN 3 0 16 K P4 1 NA W33
R NN 3 0 10 K P5
NN 3 0 13 K P5 2 NA X (KV5-100)
NN 3 0 12 K SP C1 NA
NN 3 0 12 K P5 1R20-25 NA
Incompleteness of bearing T —‘7
Bearing type symbol
Wideness series symbol
Diameter series symbol ,
Bore number
Inner ring bore design
Accuracy
Radial clearance
Bearing rings mutual non-interchangeability
Design variation of bearing rings
B
Inner ring bore design
leave the symbol blank - cylindrical bore
K - tapered bore 1:12
Half of tapered angle value : 1
a=2°2394" g
; o
Theoretical maximal diameter ol o § E
of tapered bore calculation : EET © £
Tlo| I P O O R
g o <
1 TE & 5
d1=d+—B [mm] °° 3
12
d - nominal bore diameter v
B - nominal inner ring width |
a- half angle of tapered bore my;
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2. Double-Row Cylindrical Roller Bearings A E

Technical section
Dimension and running accuracy of double-row cylindrical roller bearings with tapered bore of type NN30..K

Tolerance degree P5

Inner ring
d Adgmp Vo Adamp = Agomp Kia S Apgs Vs
over to max min max max min max max max min max
mm um
18 30 +9 0 2 +9 0 8 0 -120 5
30 50 +11 0 3 +11 0 8 0 -120 5
50 80 +13 0 3 +13 0 8 0 -150 6
80 120 +15 0 4 +15 0 45 9 0 -200 7
120 180 +18 0 5 +18 0 6,5 10 0 -250 8
Outer ring
D Apmp VDp VDmp Kea Sp A Vs
over to max min max max max max max min max
mm um
50 80 0 -9 3 45 7 8 6
80 120 0 -10 4 5 8 9 8
120 150 0 -11 4 519 9 10 8
150 180 0 -13 5 6,5 1" 10 8
180 250 0 -15 6 75 13 1" 10
A corresponds to Agg of inner ring of the same bearing
Tolerance degree P4
Inner ring
d Admp Vip Adymp = Agymp Kia S Ag Vae
over to max min max max min max max max min max
mm um
18 30 +6 0 2 +6 0 25 4 0 -120 25
30 50 +7 0 3 +7 0 35 4 0 -120 3
50 80 +8 0 3 +8 0 315 5 0 -150 4
80 120 +10 0 4 +10 0 4 5 0 -200 4
120 180 +12 0 5 +12 0 5 6 0 -250 5
Outer ring
D Apmp VDp VDmp Kea Sp Acs Ves
over to max min max max max max max min max
mm um
50 80 0 2 35 45 4 3
80 120 0 3 4 55 5 4
120 150 0 3 45 6 5 5
150 180 0 -10 4 5 7 5 5
180 250 0 11 4 55 9 7 7

A, corresponds to Agg of inner ring of the same bearing
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Technical section

Tolerance degree SP

2. Double-Row Cylindrical Roller Bearings

Inner ring
d Admp Vdp Ad3mp -A domp Kia Sy Ags Vs
over to max min max max min max max max min max
mm um
18 30 +9 0 2 +4 0 8 0 -120 5
30 50 +11 0 3 +6 0 8 0 -120 5
50 80 +13 0 3 +6 0 8 0 -150 6
80 120 +15 0 4 +8 0 45 9 0 -200 7
120 180 +18 0 5 +8 0 6.5 10 0 250 8
Outer ring
D ADmp VDp VDmp Kea SD Acs VCs
over to max min max max max max max min max
mm um
50 80 0 -9 8 4,5 7
80 120 0 -10 4 5 8
120 150 0 -11 4 515} 9 10
150 180 0 -13 5 6,5 1 10
180 250 0 -15 6 7,5 13 11
Ac and V¢ correspond toA g a Vpg of inner ring of the same bearing
Dimension and running accuracy of double-row cylindrical roller bearings with cylindrical bore of type NN30
Tolerance degree P5
Inner ring
d Admp Vdp Vdmp Kia sd ABs VBs
over to min max max max max max max min max
mm um
18 30 0 -6 5 8 4 8 0 -120 5
30 50 0 -8 6 4 5 8 0 -120 5
50 80 0 -9 7 5 5 8 0 -150 6
80 120 0 -10 8 5 6 9 0 -200 7
120 180 0 -13 10 7 8 10 0 -250 8
Outer ring
D ADmp VDp VDmp Kea SD ACs VCs
over to max min max max max max max min max
mm um
50 80 0 -9 5 8 8 6
80 120 0 -10 5 10 9 8
120 150 0 -1 6 11 10 8
150 180 0 -13 10 7 13 10 8
180 250 0 -15 1 8 15 1 10

A corresponds to Agg of inner ring of the same bearing
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2. Double-Row Cylindrical Roller Bearings }\ E

Technical section

Tolerance degree P4

Inner ring
d A dmp Vdp Vdmp Kia Sd A Bs VBs
over to min max max max max max max min max
mm um
18 30 0 -5 4 2,5 3 4 0 -120 2,5
30 50 0 -6 5 3 4 4 0 -120 3
50 80 0 -7 5 35 4 5 0 -150 4
80 120 0 -8 6 4 5 5 0 -200 4
120 180 0 -10 8 5 6 6 0 -250 S
Outer ring
D A Dmp VDp VDmp Kea SD Ags VCs
over to max min max max max max max min max
mm um
50 80 0 -7 5 BI5 5 4 3
80 120 0 -8 6 4 6 5 4
120 150 0 -9 7 5 7 5 5
150 180 0 -10 8 5 8 5 5
180 250 0 -1 8 6 10 7 7

Acg corresponds to Agg of inner ring of the same bearing

Tolerance class

P5 - higher degree of precision than P6

P4 - higher degree of precision than P5

SP - higher degree of precision for bearings NN30..K

UP - higher degree of precision than SP for bearings NN30..K

Radial clearance

Double-row cylindrical roller bearings of NN30 design are produced with reduced radial clearance C1 and C2 and with mutually non-
interchangeable rings CINA a C2NA. Values of radial clearance of bearings with tapered bore comply with ISO 5753 and are displayed in
the table below. These values are valid for non-mounted bearings at measuring load equal zero.

Values of bearing radial clearance :

d C1INA C2NA

over to min max min max

mm um

24 30 15 25 25 35

30 40 15 25 25 40

40 50 17 30 30 45

50 65 20 35 35 50

65 80 25 40 40 60

80 100 35 55 45 70
100 120 40 60 50 80
120 140 45 70 60 90
140 160 50 75 65 100
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AE 2. Double-Row Cylindrical Roller Bearings

Technical section

C1 - radial clearance less than C2

C2 - radial clearance less than C3

R - reduced tolerance of radial clearance C1 (C2). Clearance range is presented by designation (R20-25)

Special radial clearance - required radial clearance range on customer demand can be supplied

To provide the highest possible accuracy running and rigidity of the spindle system of machine tools the built-in bearings have to show the
smallest possible radial clearance or preload. Subject to this the roller bearings with tapered bore are mounted with preload. Adjustment of
too high preload can cause a rapid increase in temperature in the arrangement and rapid consumption of lubricant in the bearing, the
subsequent deterioration (pitting) and the destruction of the bearing, see chart below. By the contrary the more operational clearance does
not decrease bearing life so steep, but perceivable.

Increasing the preload is therefore quite risky step that should be thoroughly verified. There is no general information for setting the optimal
preload. We recommend every questionable bearing arrangement to consult with engineers.

It should be noted that the preload means power (or overlap) in arrangement storage while in running. It is usually lower while in movement,
than its value during installation. Value of clearance increases by elastic deformation between rolling elements and bearing rings and by
reduction of surface roughness peaks Ra of all functional surfaces.

The value of the running clearance depends on speed, bearing load, lubrication and the desired system rigidity. It also depends on the shape
accuracy of the counterpart-housing. As small operating clearance or preload is required, the shape accuracy must be very high. At
dimensioning must be taken into account thermal conditions of the bearing, which can result in the clearance reduction or preload
magnification.

Chart of approximate bearings operating life related to preload / clearance:

Operating life

Pre-load Clearance

Combination of Symbols

P5 + C1=P51
P5 + C2 = P52
P4 + C1=P41
P4 + C2 = P42

Bearing rings mutual non-interchangeability
NA - bearings with non-interchangeable rings

Design variation of bearing rings

W33 - groove and lubrication holes in bearing outer ring surface

X - different design, changed mounting proportions
- widened outer ring
- bearing ring mounting chamfer radius change; surface capacity utilization for propping of locating rings
- special bearings marking by customer request
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2. Double-Row Cylindrical Roller Bearings A E

Technical section

Material
Functional parts of bearings NN30..K (inner ring, outer ring, rolling elements) are made of structural steel according standards od DIN
100Cr6 and DIN 100CrMn6.

Cage
Double-row cylindrical roller bearings of NN30..K design are normally produced with a roller elements guided machined brass cage, which

is not indicated.

Alignment

Double-row cylindrical roller bearings of NN30..K design are not suitable for arrangements where the alignment of inner and outer bearing
rings is not secured. These bearings do not allow deviation.

Radial Equivalent Dynamic Load

P.=F,

Radial Equivalent Static Load

Calculations

Theoretical maximal diameter of tapered bore calculation
1
dy=d+—B [mm]
12
d - nominal bore diameter
B - nominal inner ring width

Minimal load value
Fim = k(6+4n/n,).(d,, /100)?

Fim - minimal load [kN]
k; - minimal load factor

n - operating speed [r/min]

n, - limit speed

dn - middle bearing diameter 0,5.(d+D) [mm]
d; - hollow shaft inner diameter

Axial course shift along the hollow cone
Ba = €.¢/1000

B, - axial course shift [mm]

e - constant factor dependent on bearing series, middle diameter of bearing seating and inner diameter of hollow cone, when e = dj/ dm, see
table below:

¢ - required reduction of bearing clearance, alternatively preload included [um]

Proportion of diameters of hollow shaft ~ Constant factor "e" for bearings

di/dm NN30

<0,2 12,5
0,3 14,5
0,4 15
0,5 16
0,6 17
0,7 18
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Technical section

Angle of fastness at pulling on hollow cone using locknuts
360.e.c
X S emmmmmm————
p.1000
¥ -required angle of fastness of locknut [°]
e - constant factor dependent on bearing series , middle diameter of bearing seating and inner
diameter of hollow cone, when e = dj/ dm, see table above :
¢ -required reduction of bearing clearance , alternatively preload included [um]
p -thread twist of shaft nut [mm]

Speed suitability
Achievable speed values indicated in the tables of catalogue system section are valid provided that the operating clearance is equates to

zero, bearing has no preload and constructional bearing parts have been simultaneously manufactured at recommended accuracy. At
higher level of operating clearance eventually preload values or at constructional bearing parts made with worth accuracy is necessary to
reduce, eventually to increase indicated speed, by corresponding methods. Too high preload value delimits full utilization of bearing speed
limit. Standard clearance eventually preload values for the speed characteristic "n . dm" (speed index) are indicated in the table below.

Standard speed index values for clearance / preload ranges:

Speedindex "n.dm" Prleload (), Clearance (-)

min max

mm . min”" pum
<500 000 +2 +5
500 000 - 1 000 000 +1 +2
> 1000 000 0 -4

Lubrication
Operating speed should correspond to the quantity and quality of the used grease lubricant. The amount of grease should not exceed 30% of
free space in the bearing. Volume of free space is obtained from the accompanying diagram:

Quantity 10000

of grease
in [cm3] at total 7
filling of bearing 2000

N

1000

N

500 y 4

200 /

100

50

20

/'
4

10 20 30 50 70 100 200 300 500 Bore diameter

In generally, the amount of lubricant should be decreased with increasing speed. Filling space for the bearings used in spindle of machine
tools is listed in the table below. For applications of spindles for machine tools is recommended to use a special lubricant for higher speeds,
while higher viscosity lubricant for applications with the bearing preload.
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2. Double-Row Cylindrical Roller Bearings A E

Technical section

Filling space of grease for bearing NN30..K used in spindles of machine tools:

Shaft diameter
[mm]
NN30 [cm 3] 1 111417 2 212628 338 4 5525962 66 76 88 96 12 17 20

25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 120 130 140 150

Setting the radial clearance or preload in bearings
Setting the radial clearance or preload in bearings with tapered bore NN30 is performed by putting of the inner ring right far on the cone.
Fast, reliable and very precise adjustment of radial clearance or preload is possible by using of a special rolling elements envelope
measuring tool. Mounting of the bearing follows these steps. Firstly the diameter of running way of mounted outer ring should be
measured. Than this diameter should be transferred to a special rolling elements envelope measuring tool that will be mounted on the
inner ring with rollers. The inner ring is shifted so far to the cone, unless the measuring tool shows a prescribed value of radial clearance
or preload. See Fig.:

If the measuring tool of rolling elements envelope is not available, it is necessary to find axial displacement path of the inner ring on the
cone according to the required radial clearance or radial preload. In order to set the displacement path, it is necessary to mount the outer
ring into housing and inner ring on a cone shaft tight enough and to measure a staying radial clearance of the bearing in arrangement.
The axial displacement distance value, which the bearing must be shifted on the cone shaft in, results from detected value of radial
clearance, see table.

Change of radial clearance by displacement of inner ring on cone shaft:

Axial displacement Radial clearance
Nominal bore diameter . . .
of inner ring reduction
d cone 1:12

over to min max min max
mm mm mm

24 30 0,30 0,35 0,015 0,020

30 40 0,35 0,40 0,020 0,025

40 50 0,40 0,45 0,025 0,030

50 65 0,45 0,60 0,030 0,040

65 80 0,60 0,70 0,040 0,050

80 100 0,70 0,90 0,045 0,060
100 120 0,75 1,10 0,050 0,070
120 140 1,10 1,40 0,065 0,090
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A E 2. Double-Row Cylindrical Roller Bearings

Technical section

Mounting and dismounting of bearings NN30..K

Mounting of bearings NN30 .. K requires a special procedure with respect to the correct bearing radial clearance or preload setting (see
chapter " Setting the radial clearance or preload in bearings"). In many cases it requires to provide design proceedings to facilitate or to
carry out at all assembly and dismounting of bearings with larger dimensions.

For bearings NN30 .. K with a hole from 80 mm is possible to use methods of oil pressure, at which the high pressured oil is supplied by the
so-called oil injectors- pumps between contact area of rings and shafts. Hereby the mounting and dismounting powers at assembly and
disassembly of bearings arrangements with tapered bore will be fundamentally reduced and the risk of damage of the contact surfaces of a
bearing on a shaft will be reduced or eliminated. In order to use the method of oil pressure a shaft must be equipped with hole and
distributing groove, see fig.:

Counterpart - housing design_

Related machine parts must meet usual construction practices. While using supporting and distance rings, the build-up dimensions - "D", "d"
and radius "r" have to be kept. Rings side faces should be grinded, which should respect perpendicularity or run-out of faces. The rings must
be hardened. Taper shaft must be made at least in the same accuracy as tapered bore bearings, see tables.

Recommended limit values of cone shaft surface 1:12 circularity deviation in [um] :

Bore diameter Cone shaft surface circularity deviation
q for tolerance das s

over to PO P6 P5 P4 P3
mm

- 18 8 5 3 2 1,2
18 30 10 6 4 25 1,6
30 50 12 8 5 3 2
50 120 16 10 6 4 25
120 250 20 12 8 5 3
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Technical section

Recommended limit values of cone shaft surface 1:12 taper ratio deviation in [um] within the length equal 0,7 of inner ring

width :
Bore diameter Tolerance class
d PO P6 P5 P4 P2
Cone shaft surface tape ratio deviation ()
over to IT6 IT5 T4 T2 IT1
mm um
- 18 1 8 5 2 1,2
18 30 13 9 6 2,5 1,5
30 50 16 1 7 2,5 1,5
50 80 19 13 8 3 2
80 120 22 15 10 4 25
120 180 25 18 12 5 35
180 250 29 20 14 7 45

(*) acceptable deviation only within plus values from nominal dimension

Applications of bearings NN30..K

Ideal combination of rigidity, bearing load capacity and achievable speed of bearing rotation make them a perfect match for use on a drive
side in machine tools spindle arrangements. To be possible easy to adjust defined radial clearance or preload in the bearing at mounting
by sliding of inner ring of the bearing on a cone of a head-spindle, the bearings with tapered bore are mostly used in machine tools

arrangements.

The spindle and screw arrangement in a machine tool:

Bearing NN 3009 KP51

49



AE

®

Technical section

Symbols meaning

50

d
d
Admp

Ag1 mp

Ad3mp - Ad2mp
Vdp

Kia

Sq

2. Double-Row Cylindrical Roller Bearings

- nominal bore diameter (smallest theoretical diameter for tapered bore)
- nominal diameter of larger theoretical tapered bore diameter

- mean cylindrical bore diameter deviation in single radial plane (for tapered bore Agmp is valid for theoretical bore

diameter)
- deviation of mean larger theoretical diameter of tapered bore

- taper tolerance given by diferrence of real deviation of tapered bore mean diameter

- single bore diameter variation in single radial plane
- radial run-out of assembled bearing inner ring

- flat seat face axial run-out of inner ring towards bore
- nominal outer diameter

- mean outer diameter deviation in single radial plane
- single outer diameter variation in single radial plane
- mean outer diameter variation

- radial run-out of assembled bearing outer ring

- run-out of outer cylindrical surface towards outer ring side face
- nominal inner ring width

- inner ring single width deviation

- inner ring single width variation

- nominal outer ring width

- outer ring single width deviation

- outer ring single with variation



2. Dvojradové valéekové loziska @ ®
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Systémova Cast
System section

_y _
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AMMTIERNY

Rozmery Radialna unosnost' Medzné otacky  Oznacenie Pripojovacie Hmotnost’
Dimensions Radial load rating Speed limit loZiska rozmery Weight

dyn. stat. tuk olej Bearing
d D B r, E a b s ¢, C, Grease Oil  designation  d d, D, D,

min min  max max

mm kN min”’ mm kg
25 47 160 10 413 20 37 10 21,5 238 19000 22000 NN3005K 25 29 42 43 10 0,12
30 55 190 10 485 20 37 10 28,7 325 16000 18000 NN3006K 30 35 49 50 10 0,19
35 62 200 10 50 20 37 10 36,9 438 14000 16000 NN3007K 35 40 5% 57 10 0,25
40 68 210 10 610 20 37 10 38,3 447 12600 14 000 NN3008K 40 45 62 63 10 0,30
45 75 230 10 675 20 37 10 447 53,1 11000 12600 NN3009K 45 50 69 70 10 0,38
50 80 230 10 725 20 37 1.2 48,2 59,6 10600 12000 NN3010K 50 99) 74 75 10 0,42
55 90 260 11 810 20 37 12 64,3 81,0 9400 11000 NN3011K 55 62 82 8 10 0,62
60 95 260 1.1 86,1 20 37 12 68,1 89,1 8900 10000 NN3012K 60 67 87 8 10 0,66
65 100 26,0 11 910 20 37 12 70,8 98,1 8400 9400 NN3013K 65 72 922 93 10 0,7
70 110 300 1,1 1000 30 55 1.2 90,9 128,0 7500 8400 NN3014K 70 77 102 103 1,0 1,00
75 115 300 1,1 1050 30 55 1.2 90,9 128,0 7100 7900 NN3015K 75 82 107 108 10 1,10
80 125 340 11 130 30 55 14 1140 162,0 6700 7500 NN3016K 80 87 15 118 10 1,50
8 130 340 11 1180 30 55 14 1190 178,0 6300 7100 NN3017K 85 92 120 123 10 1,60
90 140 370 15 1270 30 55 14 131,0  192,0 6000 6700 NN3018K 90 98 129 132 15 2,00
95 145 370 15 1320 30 55 14 139,0 207,0 5600 6300 NN3019K 95 103 134 137 15 2,10
100 150 370 15 1370 30 55 15 1440 2240 5300 6000 NN3020K 100 108 139 142 15 2,20
105 160 410 20 1460 30 55 15 188,0 282,0 5000 5600 NN3021K 105 14 148 151 20 2,80
110 170 450 2,0 1550 30 55 15 220,0 329,0 4700 5300 NN3022K 110 19 157 161 2,0 8153
120 180 46,0 20 1650 30 55 15 228,0 3550 4500 5000 NN3024K 120 129 167 171 20 3,85
130 200 520 20 1820 45 83 15 282,0 4470 4000 4500 NN3026K 130 139 184 191 2,0 5,75
140 210 530 20 1920 45 83 15 299,0 4820 3800 4200 NN3028K 140 150 194 200 2,0 6,20
150 225 560 21 2060 45 83 15 3220 521,0 3500 4 000 NN3030K 150 162 208 213 2.0 7,50

rs - montazne zaoblenie vonkajSieho krizku / mounting corner of the outer ring
ra - montazne zaoblenie protikusu / mounting corner of the counterpart
1) pripustné axialne posunutie z centralnej polohy / Permissible axial displacement from central position
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A E Double-Row Cylindrical Roller Bearings

Prevodova tabulka oznacéenia lozisk / Conversion table of bearing designation:

oznacenie lozisk oznacenie lozisk oznacenie loZisk oznacenie lozisk
bearings designation by bearings designation by bearings designation by bearings designation by
AKE SKF FAG NSK
NN3005K NN3005K NN3005 AK.M. NN3005K
NN3006K NN3006K NN3006 AK.M. NN3006K
NN3007K NN3007K NN3007 AK.M. NN3007K
NN3008K NN3008K NN3008 AK.M. NN3008K
NN3009K NN3009K NN3009 AK.M. NN3009K
NN3010K NN3010K NN3010 AK.M. NN3010K
NN3011K NN3011K NN3011AK.M. NN3011K
NN3012K NN3012K NN3012 AK.M. NN3012K
NN3013K NN3013K NN3013 AK.M. NN3013K
NN3014K NN3014K NN3014 AK.M. NN3014K
NN3015K NN3015K NN3015 AK.M. NN3015K
NN3016K NN3016K NN3016 AK.M. NN3016K
NN3017K NN3017K NN3017 AK.M. NN3017K
NN3018K NN3018K NN3018 AK.M. NN3018K
NN3019K NN3019K NN3019 AK.M. NN3019K
NN3020K NN3020K NN3020 AK.M. NN3020K
NN3021K NN3021K NN3021 AK.M. NN3021K
NN3022K NN3022K NN3022 AK.M. NN3022K
NN3024K NN3024K NN3024 AK.M. NN3024K
NN3026K NN3026K NN3026 AK.M. NN3026K
NN3028K NN3028K NN3028 AK.M. NN3028K
NN3030K NN3030K NN3030 AK.M. NN3030K
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