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Mounting and maintenance instruction for
Axie cylindrical roller bearing units ZKL
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PLC 410-33.2/34.2
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Ny ’ MOUNTING msmmcm MN 63712
) : Rw 2

EES *_’M" Date: 20, 04, 2018

1. GENERAL GUIDELINES

The purpose of this manual is to provide proée-ss technicians, mounting engineers and maintenance staf who are
coming into the contect with roller bearings basic instructions for careful and appropriate assembling.

Using of proper mouriting procsdures, appropriate tools and proper maintenance are the basics that help to svoid
ths demage of the beerings during the assembly, and to achieve the operstion run of the bearing without any
defects and alzo achieving the madmum service fe of the bearings. ,

Bearing installation can be carried out only in the workplsce that is designated to it and is eguipped with the
approprste tools and specific assembly fools. fmportent requirement is that “ali the tools ars clean and each of the
work steps s performed in a cleen working environment. The Impurities in the working envircnment have a
r%ec:atwe Inpsct on the bearing behavior during s run and may fead fo the bearing failure.

Mmmmm and dismouniing of 8 bearing unit requires professional reatment, therefore experienced personnel s
neces;qary'to be on plate. Just a correct mounting leads to cakoulsted basring e,

2. PACKAGING AND BEARINGS STORAGE

Bearings sre at the production plant bafore packsging treated with entirust fluld, which in combination wats; e
original packaging protects the bearngs against dust and weather condilions. The integrity of the orginat
packaging must not be nterrupted and the storage conditions must be appropriate,

Reiaﬁ%- humidity In storage aras should not exceed 60% and there should not be large tempearature fluciuations,
Tha mast suitable temperature range for storing the bearings isfrom 1610 25°C,

Bearings must be stored In original package ke they amived from the manufacturer, Bearings must vbab placed
horizontally 2t 2 fiat surfece, Maximally fres bearings can be siacked up on gach other.

Surrounding emvironment and shelves must be dry, bearings cannot be stored on the floor. In common storage
areas there must not be stored any chemicals {asids, alkalis, sfo.).

Bearings wilh the preservaiion can be siored for up fo five years, § m pmwousiy named conditions are fulfilied,
Othervdise the storage perivd must be shorter,

3. PREPARATION FOR MOUNTING

2.1. Working Environment Requirements
The bearing assembly must be done in clean eavironment, free of dust and molstute. There must not be any other
work: acivity {such as grlnd:ng,, polishing, weiding efc). The mounting eres must have stable temperature —
minigm 18°C and must ba protected to other influences such s air flow and so on. There rust be 2 good lighting
in'working ares.
Tt Wrkum @ vivol, as., dedoviickd 8, CZ-628 00 Bmo
Telelor: +420 544 135 174 | Fax $420 544 290 360 | 1C: 255 58 480 | DiC: 2255 55 480
Spoletnost zapséneg v OR u KSv Bepd, pdd. B, wi. 2808

werw.zhl.cz,
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MOUNTING INSTRUCTION MM 0312
Rewv. 2

Contact suppori@zil.ez
Diate: 20, 04, 2016

ZAERL D

3.2. Assembly Tools, Accessories, Gauges
The araa must bs squipped with appropriate iools, acvessories and gavges o assure the proper assembly,
working sefety and fo prevent bearing damage.

hecessary toolk for mounting and shesking:
~  the gauge for length and shiape of the shaft control
- stesl ruler 200 x 25 x 8 for the shaft confrol
avcrometer for the shaft condrol
- speois! dial geuge with 0,00 aun soals or passmatsr with 0,002 mm scale for shafl measurement
- special disl gauge with 0,001 mm scale for housing hole measurement
- sefof fesler gauges
- polysmide hammer oI mass 3-8 4g
- housing far meunting the thrust {shoulder) ring
- siseves for punghing the fings onto the pin
- mounmting tools mentioned Turther in the fext for mounting the subassemblies lo inner rings
- induction heafing with tamperature check device
~ HSE protective eguipment for dealing with hot parts
- common tools

A8 used rulers, gruges, micromelers have 1o be calibraled dus to metroiogical reguiation.

For iowerning the forces during dressing the paris 1o the pin use mounling paste LGAFZE, Molykote DX, Molykole
G-n Plus, or eventually sny other appropriate one.

3.3.Preparation
Al paris must be precisely cleaned, without eharp edges and without damages. Damaged parls musl be vepaired
and all sham edges chamifarsd. Cosarse {not mashined) surfaces must be dleaned fram mpurities, dust, hurmidity
Bic.
it Is required to securs the purity and no sharp edgss of threaded holes. All protective and anticonosion layers
must be ramoved from the shaft.

3.4. Shaft Check

The propet length and shaps of the shaft is contralied with the gauge {fig. 1). Take g special care for shall mount

ZHL Wkt & veved, as., Jedovnickd B, CZ-628 00 Bro
Telefon; +420 544 135 174 | Fax: 420 544 210 350 1€ 255 88 4801 DI OF255 58 480
Spoladnosizapsdng v OR 4 K8 v Brng, 0dd 8 ol 2008

woww.zkl.cz
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Fig. ¥

Shafl is confrolied with stesl rulsr to check for the damages end scratches. Control with a flashfight is to be
performed (fig. 2a). Steel ruler muwst not collide with the surface rough faces (must move smoothly over the sheh)
{fig. 2by.

i
Wt s
i j
N
| T |

Fig. 22 Fig. th

Shalt diameter is measured in four cross sections and In two piaﬂes patpendicular to the shaft axis (Rg. 31 The
measurad values ara 1o be recorded into the mounting record and maust not exceed the design values.

ZRL Wyzkour 2 v, 5.8, Jedounickd B, CTESE0 Bme
Teilalon: #4200 544 135 ‘ii‘i,{?m%%%é?wmiiu 255 58 480 ) DIC: CII55 55 480
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MOUNTING INSTRUCTION MN 03442

ZKL mm AVVWO, AS. oot suppor@ski.cz
S Date: 20. 04, 2018

g 3

Use the micromster 1o check the cylinddical part of assembly where thrust ring Is placed {2 d,), Compag the values
with the drawings.

Tolerances of surfaces of pin and housing

2.5. Housing and Thrust Ring Check

Chack the housing dimension of @ 240 H7 and 2182 H11. Gther abutment dimensions of the housing are to be
checksd using the sististical methods. Roundness of the hole of housing must not excesd 50% of the diamater
tolerance.

Before chack off the surfaces must be clsaned,

Bearings, bearing housings and accessories must be grotected agalnst moisture and girt during siorage, inspecton
snd during installation.

The hole for the bearing rings is 1o be meesured at four planes in ihe two parpendicuar direclions {fig. 4).

ZHL, Wyzrum 8 wpvel, B8 Jedovricks 8 CZ-6E8 00 Bmo
Telaione +420 544 135 171 fFax *42&544 2103604 180 255 5% 480 { i CZBE6 58 480
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Fig. 4

The depth of the hole from the upper face to the lower end is to be measured by depth gauge or using the
jemnisis,

AL support ring the hole diameier "g 82 "s to be checked and also the distance betwesn the inner amd outsr
supparding face "B It Is important that sbutment fzces are parafie! and perpendicular 1o the hole 'dizmeter D2
{Fig.5h

Weasured values and tlerances must bewith secordancs with the drawings

‘:b“\

6d2 .

77
Fig. 5
4, MOUNTING

Bearing instaliztion must be performed by trained personnel.

2y bearings with the damaged packaging i s necesseary to invite reprefsentaﬁves fromy the manufacturing plant fo

check whather there is damags 21 the funcional areas.

Baarings with the damagas excoeding the Imit must not be mounted, The fmits are mentioned in srnnex 2.

The bearnngs must be hendled with care, especially after removal of the Inner dngs for mounting on the pin.
 When handling the nuter rings it is required 1o avold any contact with other parts that could csuse the demsge fo

ihe rollers end cage, especially this care must be taken when dealing with e bearings with polyamide cages.
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All besrings and sccessories must be before and during instalistion profected ageinst moisiure and dirt, Space
reserved for gssembly must be kel clean, protected agsinst cust and meisiure. .

4.1. Mounting of the Bearings
i all companants are thoroughly cleanad and free of burrs, checked, and are in actordance with all requirements
and the workpiace i3 equipped with all the necassary 1o0ls, it i5 possibis to iniflate the assembly.
Unpack the beafings from the packaging immedistely before mounfing. It is not nacessary fo remove the
pressrvative packaging ol

4.2, Mounting Procedure
1. Mount the supporting (shoulder) fng onto the pin
Mounting surfeces are i ba covered with the thin layer of mounting paste LGAFSE, Molvkate DX, Molykste G-n
Pius, or evantually sny other spproprisde ore. {sea pt 4.2} for reducing the risk of soraishing and contact comosion.

Heat the shouider {sbutment) ring 1o 120 — 150°C and slide K to the pin &t #s pdsition and put it on the right place
with the sleeve {Fig. 6a}. The siate after mounting Is viaible on Fig. 6b.
[t is recommended to use the Inductive heating or to heat the ring in the appropriale oif or by hot air in slectic.oven:

[

kY]

Fig. 62 Fig. 6b
3. Put the thin layer of mounting pasts to the pin free area and the front face of the support ring for lowering the
fortes during mounting and for avaiding the contact corrosion. .

4. Kount the inner rings - prehastad to 80 ~ 110°C onto the pin. It Is recommended o use the inductive heating or
i heat the ring in the appropdats o ar by hot air in electric oven. Ths temperalure mustnol exceed 120°C inany
CasE.

As first mount the inner ring with the internal, not separabie flange (Mt design}, the flangs mustfses be shoumer
ring without any dearmnce. (Fig. 7}
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Fig. 7

5. Use the seme way to motnt the second inner rfing as fast 85 possibla, The wider fape (without the chamfer)
faces the outside of assembly. Then i is needed to well before the Inner fings cool down. Then face all the rings to
each others, thers must be no desrance betwesn the foces, Mounted sisle atthe Fig. Baant b,

)
Y
1

e

R e - U PP — e

7
7

Cibr, Be Obr. 8b

During using the punching sleeve it is necessary to take care aboul its wear and damage, mainly at the frant
surface — punching (mounting) facs, Any demages must be Immediately repaired of the new sleeve must be used,
Damaged sleeve in use could lead ip damages at the ring

&. Check how the front faces are facing each other with the feeler gauge 0,03 mm,

7. Thie housing —~ whan thers is 8 graove for ths textile seal in the beardng haﬁsiﬁg s 'ﬁadeﬁary o prepaye tha
sealing for this groove and then to soak the seal for 24 hours in presceibed fluid,
The sest Leeds to be fitted in the groove same ol sround the dismeter, itis mcammwdad io use the fodling. The

connection at the sealing rmust face up,
Cover inner diameter aid the faces of the housing with the mwmmg pasta o awid the risk of cm&ac'z cms;omv

with the rings.
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8. Cuter rings with rollars and capes (bearing subassemblies) are to be mounted without using much force info the
bearing housing — unmarked faces must face sach cther

Warning: in the case of non-compliance with this condition the bearings with asymmelrdcal polyemide cage can
iace the damags of the cage.

All axle rofler bearings with brass end polyamide cages are curently supplied only with symmeirical cages in which
the damage by reversing the orentation iz not poessible. Caution is especialy valid for the eventual instatiafion of
bearings PLE 410-13.2/14.2 and PLC 410-15.2/16.2 with polvemide cage of blue colar that hes been af storags for
a longer me.

The \ass&mbiy

Afagid

M Egasbed

B ased |
PLTREE 33

Lo i st

Fig. &
in case that the outer rings 2 produced at maximal velug of the tolerance and the housing is produced st the
mirdmal dimension i is possible to plece the rings into the housings that are pre heated to 80 — 80°C. Duting
mounting it Is necassary o use the polyamide hammer.

8. Any gaps betwean the rollers, raceways and cages are fo be filled with gresse.

Grease type for the operation determines the operator with the agreement of the manufacturer, The lubricant must
mesi the requirements of 1ISO 12 081. '

Recommended fubricants: ZKL LV 2 EPS, ZKL LV 2 EP Shell Alvania EP2.

Grasse quantily for machine lubrication is 0.6 kg for manual lubrcation fom 0.8 10 0.7 ko

Places that should be filled with grease are at Fig. 8.

10. Mounting of the housing onito the pint and the cover mounting
Egr simplification of mounting It is sultable 1o use the mounting tosls. The design of these lools is shown at

annex 1.
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Method A - The recommended method of assembiing using 2 plastic tool zccording to the drawing NC-1884, which
is inseried into the bearing housing assembly with the outer baaring rings in way thet the wider diameter s on the
oufer side of the housing. Besring housing before mounting onle the pin must be posifoned to the axis and then
carefully pull the charmder of mounting tool {» D1} onte the axle. After trimming the front face of the mouriing too! to
the fnner ring carefully push the ascembly of bezring housing onto the pin with inner rings thal are sovered with
prescribad grease, Push until the front faces of the rollers of the rear beating abut against the flange of the inner
ring. Doing so will gject out the mounting oot out of the assembly.

Method B - Atemative mounting method is fo use the mounting fool with the guidance cone scconding fo the
Srawing NC-1871_1. Side the guide fing sl the end of the pin and the housing with the outer rigs is set one axis
with the axie. Then fresly push the assembly onio the pin with inner rings that are covered with the greasse. Push
undii the faces of the rollers of the rear bearings abut apainst the flange of the inner ring.

When pushing the subassemibly onto the axies pin with the inner bearing tings i is necessary that the housing is
phvoted to prevent abrasion, dsformation, respectively damage of the racewsays.

Mount the refaining ring ondo the pin with marked face facing out and then is fixed with the flange with retaining
plate sod serews as presoribed st the drawings.

Locking screws of the fiange nead 1o be tightened by the torque wrench.
The forque is
200 £ 20 Nm

By folding the locking metal sheet onte the outer faces of hexagonal screw heads seoures the screws Fom
icosening. During folding it is necessary i prevant impurities to come into the bearing space. Axial clearance of the
nair of mounted ouler rings agsinst the pair of tight inner rings must be 0.3 - 0,8 mm . '

Cleaned cover is then squipped with the O rng and the fangs is strewed with the M18xB0 screws with washers
6. Torques
100 % 20 Nm

After mounting check the free sistion of bearings,

Sealing of the housing and possible marking with the identification labsl of the mountirg plant Is to be done
zocomding to the valid echnical conditions end delivery conditions and ascording to veld drewing documenation.
Dn the izbet there must be written the clear ideniification of @ mounting plartt. dale of the mounting, and the number
of the axle.

Othar works assoziated with the wheslsat and housings are secured by presariphion of the railway providers and
prescriptions of the rall vehicle manufacturers, R is necessary to securs no damage st the funclionsl surfaces
during manipuiadion, storsge and ransport, including the: cotrosion proteciion.

Wheglsets is fo be pui info operation 85 so0n as possible.

5. DISMOUNTING AND THE MAINTENANCE OF THE WHEELSET BEARINGS

inspeciion procedtre
- Chamber clearing ~ from ouisider with the iron wire brush snd the with the solvent
- unscrew 4 scraws of the cover Range, remave it and femove the grease from the front part of the chamber
- Unstrew screws of the cover and remove i, then remove the refaining beaning ring '
~ dismouirt e housing with nuter fings, cages and rellers, during this swing with the housing
ZHL Wehum 2 vivel. 8.8, Jedownicle: 8, CZ-628 00 Brmo
Talefon: +420 544 138 171 | Feoe 420 848 21038014 15, 255 58 480 | DIC) SZ355 58 <80
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~ push opt the cuter rings with rollers and cages from the sssembly
- wash all the components and storage them at 2 clean dust and molsture free place

Under normal operating conditions the roller bearings housings do not need any special maintenance,

6. FURTHER REQUIREMENTS ..
Workers who agsemble the bearings into the bearing housings and on the whesl sst must be trained in the art of
rolling bearing mounting.

installation instructions for mounting the bearing units ZKL must be during the assembly available o al personnai
involved in installing the bearings.

The placs where the bearing units are mounied must be epproved by the manufachrer of bearngs. Bearing
manuiacturer is authorized to check those places,

7. VALIDITY

Thase Instaliation instructions are valid for single row oylindrical roller bearings: PLC 410-137 14, PLC410-13/ 14-
2, PLC410-15 7 16 PLC410-15 7 18-2 and PLC410-33 { 34-2 from the manufacturar ZKL Brno which afe mounted in
bearing housings and axles for railway spplications sccording to valid drawing documendation approved by the
opatater and the manufacturer of bearings.

8. CHANGES
Changes and additions in these Instaliation instructions can by done by the creaior.
8. ANNEXES
Annex. 1 - mouniing tools »
Mounting ool dr.or, NG-1864 |, sir. 14
Mounting fool drnr. NC-1871_1 str. 15
Annex. 2 - Allowed surface defecis s 18
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Annex. 2 / Perruissible surface defects
Table 1. Permissible surface defects at the raceways
Maxims! size a: Placed on raceway | Defect |
defext : eount
Dot Middle area - 213 of miler 3
dizameter 3,1mm iRings with | fength '
depth 1,5um Cylindrical | retaining
rolier {rings Cutside the middle arsa
Coma besrings | 5
length imm -
widih O imm : ;
depth 3um Rings mﬁwcut rataining rings 5 15
. { Minimal distance between defects: 1 mm
Table 2. Permissible surfece defects at the rollers
Defect Placemen! | Defect | Minimal
. count distbiw
e ETVRE ‘ Size gdefects
Scar.groove, tength max. {3,8- mm for  [racewey 3] 2mm
broising disrmster over 12 mim
{smonth surfzce, | depth mex Spm '
Ketal - cleard _ __iface i 1
Traces afler » Not detectable by fouch | Raceway, |Noiimit [No limi
finlshing of microlocator with the | face ,
{clean grooves, spike curveture 0.5 mm
fines)
Hote with dark iax, size 0,2 mm face 3 Zmm
bottom after,
eiching
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