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WGTR
Customers:
Skdda
SEH OEM
Demag
Users : see |ist






WGTR

most common sizes supplied (OD):

160mm (6.3")
225 mm (8.9")
300.02mm (11.8")
406.4 mm (16")

ISERSERSER S

in: West Germany, Czechoslovakia, France,
Finland, Spain, Sweden, Austria

as well as special sizes for Sundwig
and Frohling

(Frohling - South Africa 1100m/ min
[ 3609 ft/min] 1)
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SKF
FAG

Torrington
Timken

RHP

NTN
NSK

Competition

Sweden, Czechoslovakia

} usa

Great Britain

} West Germany, France, [taly,

} Japan, not so much in Europe






Reference Materidl

Publication WGS , WWH
Questionair WGT

Grinding Instructions

Assembly Instructions
List for Grinding Arbors

Work Sheet A263 Lubrication

INA Service

IWS Assembly assistance during
original installation

Application/ design assistance

HMF Service offer for repairs and
regrinding






Possible Applications For

WGTR

1. Sendzimir Rolling Mill

but also as

2. Support Rollers for steady
rests

3. Support Rollers for precise
controlls -

(accuracy better than P4)
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Assignment of WGTR to Sendzimir Rolling Mill

ZR .1 ZS ... WGTR

ZR 16, 24 55 x 120 x 52
55 x 120 x 64

ZR 33 70 x 160 x 75
70 x 160 x 90

ZR 23 100 x 225 96
100 x 225 x 120

ZR 22 130 x 300.02 x 150
130 x 300.02 x 172.65

ZR 21 180 x 406.4 x 171.04
180 x 406.4 x 224

7S 06 130 x 300.02 x 150
130 x 300.02 x 172.65

7S 07 180 x 406.4 x 171.04
180 x 406.4 x 224
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Assembly Instructions for [NA
Back-up Roller Bearings,
Series WGTR






Assembly instructions for various series of INA WGTR bearings

l.

BRIEF DESCRIPTION

INA Back-up Roller Bearings expand the product line of yoke type cam followers.
They are used in multi-roll cage mills which produce metal strips and foils with very

close thickness tolerances and superior surface quality.

The outer ring with three fixed shoulders is axially guided by the rolling elements.
This eliminates the need for thrust washers between the flange and the outer ring for
purposes of absorbing thrust forces. The same design has been successfully proven
with INA cylindrical roller bearings.

The design of INA Back-up Roller Bearings permits them to take unusually high radial
loads. Because of axial guidance via the rolling elements, thrust loads are also
absorbed, even at high rolling speeds.

PREPARATIONS FOR ASSEMBLY

INA WGTR bearings are sorted by cross section height, groups A, B, or C. The
height group is marked on the package and on the bearing outer ring.

All bearings mounted on one shaft must be of the same height group.

It is practical to first sort the bearings in their packaging per height group.

Unpack the bearings needed for one shaft and place them temporarily on a clean

work surface.

On one side of the WGTR outer ring are reference numbers. These should be entered

on a shaft log card (see shaft log card attached).






Fig. 1: Inner ring
and outer ring,

front view.

3. ASSEMBLY

Remove the side washer from the stamped side of the bearing which is listed at the
top of the shaft log card. Roll the bearing into the assembly basket (see Drawing
No. | attached) and transport it to shaft. On the stamped side of the bearing, the

high point of the inner ring is marked by a line on the side surface of the inner ring.

All inner rings on a given shaft must always be mounted with this high point in the

same position (see Fig. 1).






-3-

Enter the shaft marking or inner ring position on the shaft log card; during
subsequent inspections, this will aid in ascertaining the load zone of the inner ring as

well as operating time in this position.

Slide the bearing onto the shaft together with the assembly basket. This will prevent
the inner ring from sliding out of the bearing. Once the bearing is in proper position,

the assembly basket can be removed {(see Fig. 2).

Slide the side washer, removed at the beginning of the assembly procedure, onto the
shaft. Use the tapered auxiliary ring to insert it back into the bearing (see Drawing
No. 2). The auxiliary ring permits a quick and easy installation of the washer
without damaging the seal. (The auxiliary ring is only necessary with sealed

bearings). Follow the same procedure to mount the remaining bearings for this shaft.

Fig. 2: INA Back-up Roller Bearing with assembly basket






DISASSEMBLY

During occasional inspections, slide the bearings only to the end of the shaft. This
will prevent the inner ring from falling out and also keep the two side washers from
skewing. In this position, place the assembly basket around the bearing and hook it
to the hoist. Leave the cables loose, the bearing will be pulled from the shaft

together with the assembly basket.

4.1 Disassembly of the bearing

Roll the bearing out of the assembly basket onto a clean work surface.
Remove both washers and mark each row of rolling elements on the front.
It is absolutely imperative that the rolling elements be marked in order to
prevent mixup of the rows during assembly. A faultless operation, following

interim inspections, can only be assured by obeying these instructions.

Fig. 3: marked rolling elements






Now place the bearing with the inner ring, on its side (thinner cage bars at
top) and remove the inner ring. Remove the top row of rolling elements,
whose cage side has no inner guidance, from the cage pockets, and pull out
the cage upward. After removal of the bottom row of rolling elements,

visual inspection of raceways can be conducted.

v

Fig. 4: All INA Back-up Roller Bearing components.

4.2

Bearing assembly

All bearing components require cleaning. Insert the rolling elements marked

bottom row and install the cage carefully.

Slide the aluminum auxiliary inner ring (see drawing No. 3) into place and
insert the top row rolling elements through the window into the cage

pockets.






Fig. 5: Assembly procedure of roiling elements using auxiliary inner ring.

Place the bearing in an upright position after the assembly of the rolling

elements and slide in the matching inner ring.

Once all rolling elements are in place, rotate the auxiliary inner ring to
prevent any rolling elements from falling out (see Fig. 6). Insert the inner
ring in this position while sliding out the auxiliary inner ring (see Fig. 7).
Finally, install the washer of the unmarked side via the auxiliary inner ring

(see Fig. 8).






Fig. 6:

Fig. 7z

Auxiliary inner ring, in rotated position.

Inner ring (on left) and auxiliary inner ring {on right).






Fig. 8: Auxiliary inner ring with side washer.

Once this is accomplished, assembly of the shaft can begin

under Item 3.

TPV 34
{Banhart)

Attachment: 1 table

as described






-9-
SHAFT LOG CARD MANUFACTURER MODEL SHAFT NO.
installation | bearing height | bearing | inner inspection | operating | remarks
date position group | no. ring date time
position
Explanation of suffixes:
2Z shields on each side of bearing (with seal)

R7 date of manufacture
A, B, C height group

4b reference numbers
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Regrinding of INA Back-up Roller Bearings for multi-roll cage mills

L.

GENERAL

In order to meet these application requirements, the bearings used in multi-roll cage
mills are manufactured to high precision. During operation, the outer rings of these
bearings are subjected to unusually high Hertzian stresses and bending loads. For

this reason, the service life of a bearing is determined by three factors:

l.1 Fatigue of the material in raceways and rolling elements

Service life is calculated using the standard formula and is therefore subject to
known laws of statistics. The quality of the lubricant used also influences the
service life. In practice, such lubricants usually have a low viscosity and
therefore, the oil film is often inadequate. This has a negative effect on the
bearing life. Failure of a bearing is the logical consequence of material fatigue
underneath the contact surface of the various rolling elements, and shows up as
surface pitting.

In almost every case, this pitting begins on the inner ring.

There is no known nondestructive testing procedure by which the degree of

material fatigue can be determined.

1.2 Fracture of outer ring due to shock or material fatigue

The bearing outer rings are designed to safely take the loads specified by the
rolling mill manufacturer. However, unusually high overloads can result in

fracture of the outer ring.






1.3

Wear of outer ring outside surface

This refers in particular to pitting of the outer mantel, as well as to damage
caused by the penetration of foreign matter (metal chips, scale, etc.). Due to
the surface quality requirements imposed on the mill's product, back-up roller

bearings require periodic regrinding of the outside diameter.

2. SHOP EQUIPMENT REQUIREMENTS

This regrinding should be executed with extreme care and only in a shop equipped

with the following:

2.1

2.2

2.3

2.4

2.5

2.6

a precision, heavy-duty grinding machine with between-centers grinding

capability.

Example: INA back-up roller bearings with a diameter of 220 mm:
- radial runout : 0.002 mm

- roundness : 0.005 mm

- straightness : 0.0025 mm

- cylindricity : 0,005 mm

a ceramic grinding wheel, hardness: J; grit: 46-60

or a grinding wheel of special corundum,

one INA grinding arbor,

one chamfering machine, such as RAYON-MATIC-SNECMA
(Manufactured by Charles MAIRE, dealer: COMET 10, Av.

Eugene Gazean - 60304 SENLIS),

a height-measuring device for height H, which features

a micro-precision test indicator,

a micrometer for measuring the outside diameter,






2.7 a reference plate + micro-precision test indicator equipped with magnetic

base to permit accurate measurement of outside diameter or height H.

3. BEARING INSPECTION

Prior to regrinding the outside diameter, check the condition of raceways, especially

those of the inner ring.

For purposes of conducting this inspection, place all bearings onto a clean work
surface with the axis in an upright position. To inspect inner ring raceways, proceed

as follows:

- remove the top thrust washer,

- place hand into the bore of the inner ring,

- rotate inner ring slightly and move it vertically in a continuous motion,

- check inner ring raceways for pitting,

- place inner ring into the bearing. Then center the ring on the first row
of rolling elements. Without any pressure, apply a slight rotating motion to
re-insert the inner ring into the bearing in one continuous motion,

- replace thrust washer,

- proceed to next bearing.

NOTE: At the first signs of raceway pitting, the bearing can be considered as

unusable.

4. GRINDING ARBOR

The arbor is made up of the following:

1 shaft, 1

1 support washer, 2

2 elastic rings, 3 and %

2 spacersy, 5 and 6

l plastic spacer, 7

I preloading nut, &






In most cases, the elastic rings permit coverage of the entire tolerance range of the
bearing under the roller diameter. Nevertheless, it is still possible that some
bearings cannot be clamped onto the arbor. For this reason, we recommend a second
set of elastic rings with preground diameters. The elastic ring is ground to its final
outside diameter on your grinding machine in accordance with the maximum under
the roller diameter of the rollers.

Since the arbor has been treated against corrosion, we recommend that it be

carefully cleaned prior to grinding.

5. REGRINDING

5.1 Mounting the bearing on the arbor

- position arbor vertically and remove lock nut,
- remove thrust washer from the bearing,
- hold bearing above arbor so that the locating
pin in the inner ring is on the upper area,
- bring inner ring in contact with the first elastic
ring, while making sure that the top row of the
rolling elements is released,
- slide the outer ring over the elastic rings until it rests
against the washer,
- remove inner ring, replace nut and tighten,
- tighten nut until bearing is securely attached to the arbor,
- use screw (reference mark 8) to perform final tightening, check

to make sure that the bearing is not rotating on the arbor.

NOTE: To achieve a secure fit of the bearing on the arbor, it is absolutely essential

that the face of the bearing rest against the face of the washer (reference mark
2).






5.2 Grinding procedure

NOTE:

Special precautionary measures are required during grinding to prevent any

overheating, as this would cause grinding cracks, which would result in
destruction during use.

Grinding should be carried out under the following conditions:

- ceramic grinding wheel, hardness: J; grit: 46-60, or
grinding wheel of special corundum,
- speed of grinding wheel: 35 meters/sec., maximum,

- adequate cooling by ermulsion or similar.

This grinding should yield a cylindrical outer ring with a crown drop (15°
chamfer) on either side. Such results are best attained by oscillation grinding
using & narrow-width grinding wheel, then chamfering with a belt sander (§2) to

obtain a perfectly smooth transition from the cylindrical area to the chamfer.

Any abrupt transition from the cylindrical area to the chamfers may result

in scoring of work roll, and consequently of the mill product as welil.

Applicable dimensional and shape accuracies are determined by bearing
dimensions (please consult INA).

To facilitate the subsequent sorting of bearings according to height, it is
advisable to remove the same amount of material (0.1-0.2 mm with reference to
the diameter) during grinding from the outer ring of all bearings mounted on one
shaft. For this reason, we recommend to start grinding with the outer ring that
has the most pronounced scoring.

After grinding, remove bearing from arbor, reversing the procedure described

under §5.1, and carefully clean.

6. CLEANING

To rermove all grinding particles, together with the emulsion resulting from the

grinding process, it is necessary to thoroughly clean the bearings. A noncorrosive

product must be used for cleaning. See our Catalog D30%.






In order to conduct cleaning disassemble the bearing as follows:

a) set up two boxes, identifying them as 1 and 2,

b) mark the face of outer and inner rings, place bearing vertically on the work
surface with the marked faces up,

¢) remove the top thrust washer,

d) remove the inner ring as directed under §3,

e} carefully remove the rolling elements from the top row and place them in the
box marked "1",

i} remove the cage,

g) remove rolling elements from the second row and place them in the box

marked "2",

Wash out and carefully dry all components.

Caution: the rolling elements must be washed individually, row by row.

Avoid mixing up rolling elements from different boxes.

Once all components have been cleaned, they should be oiled to prevent corrosion.

Now reverse above procedure to reassemble the bearings.

SORTING ROLLERS BY SHAFT

Once the rollers have been reassembled, measure height H as follows:

a) Slide bearing onto shaft of measuring device, whereby the pin or the marking
on the inner ring should be positioned to face upward in the direction of the
comparator. The pin or the inner ring marking will line-up with the groove in the

shaft.

b} Position the contact point of the test indicator on the outside diameter

of the bearing and rotate outer ring to determine highest point.






c) Set the test indicator to 0 and mark this 0 on the face of the outer ring of

the first bearing measured.
d) Remove the roller without changing the test indicator.

e) Following this procedure, measure the height H of all reground bearings,
making sure at all times that the test indicator is not changed. Use a + or -
mark on the face of the outer rings to indicate any deviation in Jum from the

first roller measured.

f) Once each roller has been measured, proceed with sorting. Make sure that

the deviation in height H of the bearings on one shaft is not more than 0.005 mm.

Within one set of bearings sorted to 0.005 mm, the bearings whose height H is at
the maximum deviation, should be mounted in the center of the shaft, followed by
the others in descending order. For example, a set of 3 bearings whose heights
are found to be -2, -2, +1, +3, +1 should be arranged in the following order: -2,
+], +3, +1, -2.

g) Protect the shafts with the mounted bearings against corrosion until installed

in the rolling mill.
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