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Installation - Lubrication - Maintenance (ILM)

Does not apply to bearings with specific ILM instructions — for replacement deliveries it is essential to get
into contact with the machine manufacturer regarding installation, lubrication and maintenance.

Transport and handling

A\ DANGER

Danger of life by overhead load

* Do NOT step underneath the load

* Use suitable slings

* Use suitable lifting devices

« Suitable transport tap hole are
stated in the bearing drawing

Slewing bearings, like any other part of a
machine, require careful handling. They
should always be transported and stored
in horizontal position. For safe handling of
bearings which include transport holes,
high tensile lifting eye bolts must be used.
In special cases an internal cross bracing
(transporting cross) is required. The bear-
ing weight must be indicated on the crate or
pallet. Impact loads, particularly in a radial
direction, must be avoided.

Delivery condition

» Raceway system
The slewing bearings are delivered filled
with one of the greases (see table 3 on
page 9) unless no special lubricant
and special grease quantities are
required.

External contours
The external contours of the bearings
(except for holes) have Cortec VCI

Storage

Sensitive surface

* Do not open the packing with a sharp
blade

* Surface may be damaged

Approx. 6 months in roofed storage areas.
Approx. 12 months in enclosed, tempera-
ture-controlled areas (temperature > 12°C).
Outside storage is not allowed.

If required, other corrosion protection
agents and types of packaging can be used,
e.g. long-term packaging for up to 5 years.

Longer storage periods will necessitate
special preservation. After the slewing bear-
ing has been stored for a relatively long
time, an increased frictional torque may be
observed caused by the suction adhesion
of the sealing lip. Careful lifting of the seal-
ing lip with a blunt object around the entire
circumference and several clockwise and
counterclockwise rotations of the slewing
bearing through 360 degrees will reduce the
frictional torque to normal.

Figure 1: Example of flatness deviation |« g D,: 501 bis 1000 mm ———
see Table 1

acc. to DIN EN ISO 1101

Installation

/\ cauTion

preservative

for removal

Risk of skin irritation caused by
« Safety gloves must be worn

* Pay attention to the producer’s data

A\ DANGER

Entrapment hazard when putting

the load down

« Location control before putting

the load down
* Mind the staff

A flat mounting surface free of grease and
oil is essential for the upper and lower ring
to seat firmly. Welding beads, burrs, exces-
sive paint and other irregularities must be
removed prior to installation. The bearing
rings must be completely supported by the
connecting structure.

thyssenkrupp rothe erde Germany GmbH
recommends conducting a check on the
mounting surfaces with a leveling instru-
ment or laser equipment (this service can
be provided by thyssenkrupp rothe erde
Germany GmbH). The flatness values
should not exceed the values shown in
table 1. To avoid larger deviations and the
occurrence of peaks in smaller sectors, any
deviation in the range of 0°~180° may only
rise evenly once and fall again.

Table 1: Permitted evenness deviation acc. to DIN EN ISO 1101 on the support surfaces

Track @ in mm

D}

L

Evenness acc. to DIN EN ISO 1101
per support surface in mm for

BF 01

Double-row ball
bearing slewing rings

BF 08

Axial ball bearings

BF 06 BF 19
Single-row ball BF 13
bearing slewing rings Roller slewing
bearings
4-point contact bearings
BF 09 - Double 4- BF 12
point contact bearings  Combination bearings

corrosion protection applied. BF 25, 23, 28
profile bearings*
* Gearing

The gearing is not greased. The | £7]0.15] up to0 500 0,15 0.10 0,07

corrosion protection is applied as for up to 1000 0,20 0,15 0.10

the external contours. up to 1500 0,25 0.19 0,12
up to 2000 0,30 0,22 0,15
up to 2500 0,35 0,25 0,17
up to 4000 0,40 0,30 0,20
up to 6000 0,50 0,40 0,30
up to 8000 0,60 0,50 0,40

The serial number relates to the first two places in the drawing number. The permitted values in table 1 are not
allowed to be used for special configurations as high-precision bearings with high running accuracy and low bearing
play, please contact thyssenkrupp rothe erde Germany GmbH : www.thyssenkrupp-rotheerde.com

*) Double these values are permitted for normal bearings BF 25, BF 23.
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Installation - Lubrication - Maintenance (ILM)

Does not apply to bearings with specific ILM instructions — for replacement deliveries
It is essential to get into contact with the machine manufacturer regarding installation,

lubrication and maintenance.

Mechanical machining of the bearing con-
nection surfaces on the connecting struc-
ture is required if the values are exceeded.
The mounting position of slewing bear-
ings must correspond to that shown in

the drawing. If a transporting cross was
delivered, it has to be removed before
installation.

The corrosion protection can be removed
with an alkaline cleaner. Cleaner must be
prevented from coming into contact with
the seals or the raceway. Remove the pro-
tective coating from the upper and the low-
er mounting surfaces of the slewing bear-
ing as well as from the gear.

The corrosion protection can easily
be removed, for example, using a biode-
gradable alkaline cleaner.

ANl Rapid removal of the corrosion
protection and low environmental impact.

Hardness gap

The unhardened zone between the begin-
ning and the end of the hardened region
of the raceway is marked with an “S” on
the inner or outer diameter of each bearing
ring. On the gear ring, the hardness gap
is marked on the axial surface. Wherever
possible, the hardness gap “S” must be
positioned outside the main load-carry-
ing areas. If the main working area for the
application is known, then the hardness
gap of the ring loaded on the circum-fer-
ence must also be positioned outside the
main load-carrying area.

Commissionings

The bearing must be completely screwed
on for commissionings and test runs. Suf-
ficient load / moment loan must be applied
to avoid a slip-stick effect on the anti-fric-
tion bearing bodies.

Gearing

A DANGER

Entanglement hazard due to
exposed gear
* Keep hands away from moving parts

The backlash is adjusted relative to the
three gear teeth marked in green and
should be 0.03-0.04 x module.

After the final tightening of the bearing,
the backlash should be rechecked over
the entire circumference. A tip edge radius
and a tip relief must be provided on the
pinion (see the “Gearing” chapter in the
catalog rothe erde® slewing bearings or
www.thyssenkrupp-rotheerde.com).

Figure 2: Backlash measurement

Table 2
Thread/ Hole Tightening torques Nm for bolts in
bolt diameters strength class
diameters mm me = = 0,14
DIN EN 20273 for for
hydr. + electr.
M,-torque wrench M,-key
10.9 10.9
M 12 14 137 123
M 14 16 218 196
M 16 17,5 338 304
M 18 20 469 422
M 20 22 661 594
M 24 26 1136 1022
M 27 30 1674 1506
M 30 33 2274 2046
Grade 8 Grade 8
UNC  t"— 11 18 286 260
UNC ¢"- 10 21 506 460
UNC u"— 9 25 803 730
UNC 1"- 8 27,5 1210 1100
UNC 1r- 7 32 1716 1560
UNC 1b"- 7 35 2410 2190
Grade 8 Grade 8
UNF t"— 18 18 320 290
UNF c¢"- 16 21 560 510
UNF u'- 14 25 902 820
UNF 1"- 12 27,5 1330 1210
UNF 1r— 12 32 1936 1760
UNF 1p"— 12 35 2685 2440

Bolting/bolting assembly

Bolt holes on the bearing and connecting
structure must match up, otherwise imper-
missible levels of stress will be estab-
lished. Through-holes shall be configured
acc. to DIN EN 20273, medium series, —
see table 2.
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Does not apply to bearings with specific ILM instructions — for replacement deliveries
It is essential to get into contact with the machine manufacturer regarding installation,

lubrication and maintenance.

Fastening bolts

Normal fastening bolts, nuts and washers
(without surface treatment) in strength
class 10.9 acc. to DIN ISO 267. Itis essen-
tial to comply with the specified number
and diameter. The bolts must be carefully
preloaded crosswise to the specified val-
ues (table 2 on page 7 gives several rec-
ommended values). The surface pressure
underneath the bolt head or nut must not
exceed the permitted limit values (see the
“Fastening bolts” chapter in the catalog
rothe erde® slewing bearings or
www.thyssenkrupp-rotheerde. com, also
with regard to the minimum grip of the
bolt). If the limiting surface pressure is
exceeded, washers of the appropriate size
and strength must be provided. The mini-
mum length of engagement must be guar-
anteed in the case of blind hole threads.

If a hydraulic tensioning device is used, it
is essential to adhere to the required pro-

jections for the screw threads or stud bolt
threads and to use the appropriate wash-
ers (see the “Bolts” chapter in the catalog
rothe erde® slewing bearings or www.thys-
senkrupp-rotheerde.com).

The determination of the tightening torque
depends not only on the strength class of
the bolt and the tightening process but also
on the friction in the thread and the contact
surface of the bolt head and nut. The tight-
ening torques given in table 2 on page 7
are recommended values based on lightly
oiled threads and contact surfaces.

Dry threads will require higher torques
whilst heavily oiled threads will require
lower tightening torques. The values may,
therefore, vary considerably. This applies
in particular to threads larger than M 30
or 1b”. For bolts of this size the use of bolt
tensioning is recommended.

" .
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Figure 3: Tightening
sequence of the fastening
bolts

If the frictional bond is not adequate, it is
advisable to use a suitable compound to
increase the frictional bond,

or else make a form-locking connec-
tion. Welding of slewing bearings is not
permitted.

After prestressing the 8th bolt diag-
onally across, make one complete circuit.
The prestressing of the bolt tightened first
is influenced by tightening the other bolts.
Therefore, it is necessary to provide at
least two rotations.

Lubrication and Maintenance

All the grease nipples must be easily
accessible, lubrication lines must be pro-
vided if necessary. thyssenkrupp rothe
erde Germany GmbH recommends the
installation of an automatic central lubri-
cating system. The bearing system and
the gearing must be greased immediately
after installation. The lubricants specified
in table 3 on page 9 are to be used for this
and each subsequent lubrication. The only
lubrication to be used on the raceway is
KP 2K grease, i.e. lithium saponified min-
eral oils of NLGI Grade 2 with EP additives.
The raceway lubricants listed in table 3
can be mixed together. The lubricants are
listed in alphabetical order. The grease

fill prevents friction, provides protection
against corrosion and is a component of
the seal.

Therefore the bearing must always be
greased liberally so that a collar of fresh
grease forms around the whole circum-
ference of the bearing gap and lip seals.
This collar of grease must be removed
regularly in order to prevent water building
up. The bearing should be rotated during
relubrication.

Installation - Lubrication - Maintenance (ILM)

Table 3: Lubricants

Aralub 243 Kto 393 K
HLP 2 (-30°C to +120°C)
Castrol Molub-Alloy 243 Kto 373 K
A 0G 936 SF Heavy (-30°C to +100°C)
Spheerol 253 Kto 413 K
EPL 2 (-20°C to +140°C)
&Castrol/
A Castrol Molub-Alloy 253 Kto 363 K

0G 9790/2500-0

(-20°Cto +90°C)

Centoplex 253 Kto 403 K
/ EP2 (-20°C to +130°C)
JEUBER Grafloscon 243 Kto 473 K
A C-SG 0 ultra (-30°C to +200°C)
Lagermeister 253 Kto 403 K
EP2 (-20°C to +130°C)
s
LUBRITECH Ceplattyn 263 Kto 413 K
A KG 10 HMF (-10°C to +140°C)
Mobilux 253 K to 393 K
EP2 (-20°C to +120°C)

Mobil

Mobilgear OGL
461

253 Kto 393 K
(-20°Cto +120°C)

Gadus S2 248 Kto 403 K

V2202 (-25°C to +130°C)

Gadus S2 263 Kto 473 K
Shell 4

0GH NLGI 0/00 (-10°C to +200°C)

Multis 248 K to 393 K
o EP2 (-25°C to +120°C)

Copal 248 Kto 423 K
ToraL A (-25°C to +150°C)

Raceway grease

Gear grease

(Symbols see Figure 4 on page 10)

Lubricants

/\ cauTion

Risk of skin irritation caused by

lubricants

+ Safety gloves must be worn when
handling lubricants

« Pay attention to the producer’s data

Queries about lubricants should be direct-
ed to the respective manufacturer.

The greases listed in table 3 are approved
for our slewing bearings and tested for
compatibility with the materials which we
use for our spacers and seals. The list of
greases is not exhaustive.

Obtain confirmation of suitability from the
lubricant manufacturer before using other
lubricants. The properties must at least
correspond to those of the greases listed in
table 3, and compatibility with the mate-
rials we use must be assured. When
automatic lubricating devices are used,
the lubricant manufacturer must confirm
that the lubricant selected is suitable for
a “pumped” system. Special lubricants
are necessary if the bearings are used in
extreme temperatures.

Lubricants are contaminants. They must
not be allowed to get into the ground, the
groundwater, or into the water and sewage
system.
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Installation - Lubrication - Maintenance (ILM)

Does not apply to bearings with specific ILM instructions — for replacement deliveries
It is essential to get into contact with the machine manufacturer regarding installation,
lubrication and maintenance.

Relubrication of the raceway system
The bearing should be rotated during relu-
brication until a fresh collar of grease is
seen to form around the whole circumfer-
ence of the bearing gaps and lip seals. Itis
the responsibility of the maintenance per-
sonnel to ensure that the correct amounts
of grease at individual regular intervals are
administered to the bearing, determined

by regular monitoring of the lubricated
condition of both the bearing raceway and
gear. The amount of lubrication will need to
be increased and the lubrication intervals
shortened in extreme conditions, e.g. in the
tropics, where humidity levels (moisture) are
raised, exposure to dust and dirt is high, and
extreme temperature fluctuations prevail.

Bogie bearings for railway and tram vehi-
cles as well as bearings for wind energy
turbines are subject to special require-
ments, and thyssenkrupp rothe erde Ger-
many GmbH should be contacted in such
cases.

In the case of partially assembled bearings,
or if there is a long period between bearing
installation and equipment commissioning,
then appropriate maintenance procedures
will be required, e.g. relubrication under
rotation or adequate slewing after no more
than three months and thereafter every
three months. Relubrication is absolutely
essential before and after prolonged shut-
down of the equipment. The bare metal
bearing contours and holes must have
corrosion protection applied, and must be
checked regularly.

Cleaning the equipment

When cleaning the equipment, care must
be taken to prevent cleaning agents or
water from damaging the seals or penetrat-
ing into the raceways.

Lubrication intervals for the gear

We recommend automatic gear lubrication.
This is because the tooth flanks should
always have sufficient grease applied

Figure 4 Raceway Gearing

relative to both the application and the
duty. It is the responsibility of the mainte-
nance personnel to ensure that the correct
amounts of grease at individual regular
intervals are administered to the gearing,
determined by regular monitoring of the
lubricated condition.

Effective lubrication is essential for
the raceway system and the gearing. This
is the only way to achieve a satisfactory
service life.

Al s Optimum use of lubricant and
intervals increase the availability of the
system.

Examination of bolts

The bolted connection must be capable

of maintaining a pre-designated preload
during the entire life of the bearing. Experi-
ence has shown that it is advisable to check
the bolt torques on a regular basis and to
retighten the bolts to compensate for any
settlement phenomena.

Checking of the raceway system

A\ DANGER

Exceeding the maxi-

mum permissible wear

rates involves the risk

of accidents and danger

of life

» When reaching the wear
limits the machine must
be put out of operation

SAFETY INSTRUCTIONS

 While in operation it must be assured that the wear
limits of the bearing will not be reached. With regard
to further information (sketches/procedures) see
www.thyssenkrupp-rotheerde.com.

* The resulting wear must be regularly determined and
recorded

* The procedure is included in the manual

* In case of open questions thyssenkrupp rothe erde Ger-
many GmbH must be contacted

When the bearing is put into operation,
we recommend that tilting play or subsid-
ence should be measured (see the “Bear-
ing inspection” chapter in the catalog
rothe erde® slewing bearings or
www.thyssenkrupp-rotheerde.com).
Make sure that the wear limits of the
bearing are not reached. We recommend
repeating this measurement at suitable
intervals. In addition, a sample of the used
grease can be taken for analysis.

Checking of the seal
Check seals at least every 6 months, renew
the seal if it is damaged.

Inspecting the gearing

Gear teeth become smoothed and worn in
the course of use. A permissible wear limit
depends very much on the application.
Experience indicates that a wear value of
up to 0.1 x module per flank is permissible.

thyssenkrupp rothe erde Germany GmbH
Service assistance

For a continuos and undisturbed opera-
tion of our bearings we offer our following
service:

Installation

Assessment of the contact surfaces/
laser measurement

Bearing installation

Reference measurement

Commissioning

Maintenance and inspection
Wear measurement

Check of bolts

Lubricant analysis

Seal exchange

Reconditioning
Repair

General overhaul

Others
Trainings

Technical support
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Bearing

Inspection

Preventing damage

Wear measurements enable early detection
of technical problems before they result in
unscheduled plant stoppages. Unneces-
sary repair costs and expensive production
downtimes are thus avoided. We therefore
recommend regular bearing wear mea-
surements in order to assess the condition
of a bearing.

The wear which affects the raceway system
makes itself felt in a change of the axial
motion or the axial reduction. Depending
on the application or bearing version, this
increase in wear can be determined by
measuring the tilting clearance or by taking
reduction measurements.

Y
A

Figure 5: Loading principle of the tilting clearance
measurement (axial motion)

Measuring the tilting clearance

To determine the wear, we recommend
carrying out tilting clearance measure-
ments wherever possible. The loading
principle for such measurements is shown
in figure 5.

The measurements are taken between the
lower companion structure and the bearing
ring which is bolted to the superstructure
(figure 6). The measurements must be
taken as close to the raceway system as
possible in order to minimize the impact

of elastic deformations in the companion
structure.

Figure 6: Basic setup for measuring the tilting clearance

The procedure is as follows:

 Take a reference measurement when the equipment is put into
operation.

+ Mark the measuring points around the circumference starting
from a defined position.

* First apply the maximum retrograde moment in order to set the
dial gauges to zero (the gauges must have a measuring accura-
cy of 0.01 mm). Then apply a forward tilting moment, with load
uptake if necessary.

 Swivel the superstructure and repeat the measurements at the
marked measuring points (see table 7 on page 19).

Bearing inspection

Maximum permissible increase in bearing clearance (uniform wear)
These increases in bearing clearance are not permissible for special applications, e.g. 50% of the listed val-
ues for fairground ride slewing bearings (contact thyssenkrupp rothe erde Germany GmbH ).

Table 4: Series* 01, 08 (double-row ball bearings/axial ball bearings)

max. permissible wear values up to mm

Axial reduction measurement 1.8 2.2 3.0 3.8

Tilting clearance measurement 2.5 3.0 4.0 5.0

*see 1. and 2. figure of the drawing number

Table 5: Series* 06, 09, 25, 23, 28 (four-point bearings/profile bearings)

Measuring method Ball diameter mm

20‘22‘25‘30‘35‘40‘45‘50‘60‘70
max. permissible wear values up to mm

Axial reduction measurement 1.6 2.0 2.6 3.3

Tilting clearance measurement 2.0 2.6 3.2 4.0

*see 1. and 2. figure of the drawing number

Table 6: Series* 12, 13, 16, 19 (roller bearing slewing rings)

Measuring method Roller diameter mm

16‘20‘25‘28‘32‘36‘40‘45‘50‘60‘70‘80‘90‘100
max. permissible wear values up to mm

Axial reduction measurement 0.8 1.2 1.6 2.0 2.4

Tilting clearance measurement 1.4 2.0 2.8 3.0 4.2

*see 1. and 2. figure of the drawing number
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Bearing inspection

Measuring the axial reduction

Where tilting clearance measurements

are not possible we recommend the axial
reduc-tion measurement method. In this
case the center of the load combinations
lies within the race diameter of the bearing.
The loading principle is shown in figure 7.

Possible load center

Figure 7: Loading princi-
ple of the axial reduction
measurement

The measurements are taken between the
lower companion structure and the bearing
ring which is bolted to the superstructure
(figures 8, 9). The procedure is similar to
that for measuring the tilting clearance:

* Here too, record reference values when
the equipment is put into operation.

» Mark the measuring points around the
circumference starting from a defined
position.

Repeat the tilting clearance or axial reduc-
tion measurements under the same con-
ditions at appropriate intervals, after first
checking the bearing fastening bolts. The
difference between the current measure-
ment and the reference measurement is
the wear which has occurred in the inter-
vening period. If the wear values show a
rising trend, you should carry out the mea-
surements more often.

| ST

Figure 8: Basic setup for measuring the axial reduction
with a depth gauge

Figure 9: Basic setup for measuring the axial reduction
with a feeler gauge

Given conclusive assessment
of the bearing'‘s condition, worn parts can
be replaced in good time. In conjunction
with optimum spare parts management, it
is thus possible to avoid incidents of dam-
age and lengthy downtimes.

If the permissible wear values (tables
4,5 and 6 on page 13) are exceeded, we
recommend that the equipment should be
shut down.

Bearing inspection

15

The alternative:

IWM (integrated wear measuring device)
thyssenkrupp rothe erde Germany GmbH
always focuses on developing innovative
solutions for permanently monitoring the
condition of a bearing in order to further
optimize the function and reliability of
plant operations. The integrated wear
measuring device for slewing bearings is

a patented invention which enables online
inspection of the maximum permissible axi-
al clearance or axial reduction of a slewing
connection.

Figure 10

Figure 11

AeNElEleE Itis no longer necessary to
interrupt operations in order to determine

the axial clearance.

A pin made of stainless steel is located in
the peak load area of the raceways. The
electrically isolated pin is mounted in one
ring and protrudes into a groove in the oth-
er ring. The maximum tolerated clearance
can be adjusted by means of the groove
width.

If the clearance changes by an impermissi-
ble amount, the ring and the pin will make
contact with each other. The pin‘s electrical
connection results in a signal being trig-
gered when the pin touches the other ring.
This signal indicates that the permissible
relative movement of the rings has been
reached and that it is time to inspect the
bearing.

The deformation of the com-
panion structure and the elasticity of the
bolt connections do not significantly influ-
ence the measurement result. The elastic
appro-ximation of the raceways, the axial
clearance of the bearing and the out-of-
flatness of the contact surface are com-
pensated. Costs for maintenance person-
nel are minimized.
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Bearing inspection

D
e —————

Probenbox/Samplebox e Pos. 1

Pos. 1

thyssenkrupp rothe erde Germany GmbH

— tssenirups e .--n'c‘ "
Zechaungsny. [ Drawin
Pos. 2
Ihyssenkiupo ehe erde
ot Aufiragent, 1 Order no.

pe 1/ Dansm
Samgle 1/ Cate

P S
A

S 8 g
S > @r§%
| | '
e

i

Figure 12: Grease sampling set

Grease sampling set

Grease samples are taken in parallel with,
i.e. at the same time as, the inspection
measurements. The analysis of the used
grease provides additional information
about the raceway condition.

Ay

Fettharsteles
Grese manutactsset
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Fempntnahmestelie
Grease samphng por

Bearings with grease sampling ports

/\ cauTion

Risk of skin irritation caused by
lubricants

« Safety gloves must be worn when
handling lubricants
« Pay attention to the producer’s data

The grease sampling set comprises a
plastic tube, various cap plugs, a suction
device, a sample box for up to 5 grease
samples, and an information sheet. The
procedure is described in detail.

Screw plug

Figure 13: Three-row roller bearing slewing ring
with grease sampling ports

Take the grease samples from the main
loading zone.

Remove the screw plug (M16 EN ISO 4762)
selected for taking the sample: position 1
and if necessary position 2 opposite
(figures 13 and 14).

Before taking the grease sample, cut the
supplied tube at an angle of 45° so that it
is slightly longer than the grease sampling
port. Then insert the tube into the race-
way area of the port (figure 15).

Make sure that the surface cut at 45° faces
in the opposite direction to the direction of
rotation (figure 16).

=D
2 8 &8 g

N\

Figure 15: Taking a sample

Screw plug

Figure 14: Single-row ball bearing with

grease sampling port

The sampling ports must be closed again
with the screw plugs.

When the sample has been taken, close
both tube ends with the plastic caps.

Number the grease sample and place it
in the labeled sample box.

Add the necessary information (see the
grease sampling set in figure 12) to the top
of the sample box.

Figure 16: Detail of the sampling
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Bearing inspection

Bearings without grease sampling ports
If there are no grease sampling ports pro-
vided on the bearing, one or more grease
samples are taken at the seal. This area
near a grease nipple must be cleaned. The
sample should be taken preferably in the
main working area and/or offset 180° to it.

During regreasing at the prepared grease
nipple (without rotation of the bearing), the
first grease escaping from the sealing lip is
taken as the sample (figure 17). 3 ccm are
enough.

Be careful when taking the sam-
ple or the result may be falsified by
contamination.

Figure 17: Taking a sample of grease from
the sealing lip

Fe limit values

A limit value for Fe contamination in the
lubricant depends greatly on the operating
parameters and the lubrication intervals.
Depending on the application, the value
can be as high as 20000 ppm.
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Figure 18: Wear curves

Wear curves

The diagrams show the increase in wear and the increases in Fe
particles and the PQ index as a function of the operating hours
(figure 18).

For standard applications see the values in tables 4-6 on page 13.
When the limit values are reached, please contact thyssenkrupp
rothe erde Germany GmbH.

Bearing inspection

Table 7: Measurement table

Customer

thyssenkrupp rothe erde Germany GmbH

Application Location

thyssenkrupp rothe erde Germany GmbH

drawing no. order no.
Date
Operating hours
Basic Repeated measurement (12 months interval)
Measuring point mea-
surement 1 2 3 4 5

Main load area

180° opposite

Main load area

180° opposite

Main load area

180° opposite

Main load area

180° opposite

2
Grease sample no.
Fe particles ppm/ 3
PQ index

4

5
Grease

Lubrication system
Quantity/interval

Comments

The measurement values, analysis values
and bearing-specific information should
be entered in a separate table (see table 7)
and forwarded to thyssenkrupp rothe erde
Germany GmbH.

thyssenkrupp rothe erde Germany GmbH
Service

Beckumer Strasse 87

59555 Lippstadt

Germany
service.rotheerde@thyssenkrupp.com

thyssenkrupp rothe erde Germany GmbH
sends the grease samples to an approved,
qualified laboratory.

Al Short processing time and
notification by e-mail about the analysis

results and wear measurement.

For the grease sampling set please
contact the following address:

thyssenkrupp rothe erde Germany GmbH
Tremoniastrasse 5-11

44137 Dortmund, Germany

Telephone +49 (2 31) 1 86 -0

Telefax +49 (2 31) 1 86 -25 00
sales.rotheerde@thyssenkrupp.com

Disposal at end of useful life

Disposal may involve environmental
risks
* Follow the directives for waste disposal
« Mind the national laws

Year of manufacture

Bearing to be dismantled. Grease, seals
and plastic parts to be disposed of in
accordance with waste guidelines. Bearing
rings and rolling elements to be taken to
the relevant material recycling points.



20 Installation - Lubrication - Maintenance (ILM) / Bearing Inspection

Safety and warning instructions

Transport and handling Lubricants, Bearings with grease sampling ports

A\ DANGER /\ caution

Danger of life by overhead load Risk of skin irritation caused by lubricants

* Do NOT step underneath the load * Safety gloves must be worn when handling

* Use suitable slings lubricants

« Use suitable lifting devices * Pay attention to the producer’s data

« Suitable transport tap hole are
stated in the bearing drawing

>

Storage Checking of the raceway system

ATTENTION A\ DANGER
Sensitive surface Exceeding the maximum
* Do not open the packing with a sharp blade permissible wear rates
« Surface may be damaged involves the risk of acci-

dents and danger of life

» When reaching the wear
limits the machine must be
put out of operation

Installation

A CAUTION

Risk of skin irritation caused by preservative

* Safety gloves must be worn « While in operation it must be assured that the wear
for removal limits of the bearing will not be reached. With regard

* Pay attention to the producer’s data to further information (sketches/procedures) see
www.thyssenkrupp-rotheerde.com.

* The resulting wear must be regularly determined and recorded

* The procedure is included in the manual

* In case of open questions thyssenkrupp rothe erde Germany
GmbH must be contacted

SAFETY INSTRUCTIONS

Entrapment hazard when putting

the load down

« Location control before putting
the load down

* Mind the staff

>

Gearing Disposal at end of useful life
A\ DANGER
Entanglement hazard due to Disposal may involve environmental risks
exposed gear * Follow the directives for waste disposal
* Keep hands away from moving parts * Mind the national laws

>
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Sicherheits- und Warnhinweise

Transport und Handling Schmierstoffe, Lager mit Fettentnahmebohrungen

A\ GEFAHR A VORSICHT

Lebensgefahr durch schwebende Last Mégliche Hautreizungen durch Schmierstoffe
* NICHT unter die Last treten * Beim Umgang mit Schmierstoffen Handschuhe
* Geeignetes Anschlagmittel wahlen tragen
é * Geeignetes Hebemittel wéhlen * Mitgeltende Unterlagen des Herstellers
* Geeignete Transportbohrungen sind beachten
in der Lagerzeichnung dargestellt
Einlagerung Uberpriifung des Laufsystems
A\ GEFAHR
Sensible Oberflache Bei Uberschreiten der maxi-
» Nicht mit scharfem Messer die mal zuldssigen VerschleiB-
Verpackung dffnen grenzen besteht Unfall und
* Oberflache kann beschadigt werden Lebensgefahr
* Bei Erreichen der VerschleiB3-

grenzen ist das Gerat auBer

. Betrieb zu setzten
Einbau

A VORSICHT

Mégliche Hautreizungen durch

Konservierungsmittel « Im Betrieb muss sichergestellt werden, dass die VerschleiB-

* Beim Entfernen Handschuhe tragen grenzen des Lagers nicht erreicht werden. Beziiglich weiterer

* Mitgeltende Unterlagen des Herstellers Informationen (Skizzen/Prozeduren) sieche www.thyssen-
beachten krupp-rotheerde.com.

* Der eingetretene VerschleiB ist regelméaBig zu ermitteln und zu
dokumentieren

A GEFAHR * Die Vorgehensweise ist im Handbuch beschrieben

* Bei offen Fragen ist Ricksprache mit thyssenkrupp rothe erde
Germany GmbH zu halten

SICHERHEITSHINWEISE

Quetschgefahr beim Ablegen

der Last

* Vor dem Ablegen den Ablageort kontrollieren
* Auf Mitarbeiter achten

o
A

Verzahnung Entsorgung nach Gebrauchsende
A\ GEFAHR
Quetschgefahr durch Bei der Entsorgung kénnen Gefahren fiir die
offenliegende Zahnréader Umwelt entstehen
« Nicht in den Wirkungsbereich greifen * Abfallrichtlinien beachten

* Nationale Rechtsvorschriften beachten

>
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Consignes de sécurité et avertissements

Transport et manutention

A\ DANGER

Danger de mort — Charge en suspension

» NE PAS se placer sous la charge

* Choisir des moyens d’élingage adéquats

« Choisir des moyens de levage adéquats

* Les trous de transport adéquats sont repré-
sentés sur le dessin de la couronne

>

Lubrifiants, Couronnes avec trous de préléevement de graisse

A PRUDENCE

Certains lubrifiants peuvent entrainer des

irritations cutanées

* Porter des gants lors de la manipulation de
lubrifiants.

* Observer les autres documents applicables
fournis par le fabricant

Stockage

REMARQUE

Surface sensible

* Ne pas ouvrir ’'emballage avec un
couteau tranchant

* La surface risque d’étre endommageée

Montage

A PRUDENCE

Certains agents conservateurs peuvent

entrainer des irritations cutanées

* Porter des gants lors de I'enlévement

* Observer les autres documents applica-
bles fournis par le fabricant

A\ DpANGER

Risque d’écrasement a la dépose de la charge

* Avant de la déposer, contréler I'emplacement
prévu

« Veérifier qu’aucun collaborateur ne s’y trouve

>

Contréle du systéme de roulement

A\ DANGER

Risque d’accident et danger

de mort en cas de dépas-

sement des limites d’usure

maximales admissibles

* Mettre I'appareil hors service
lorsque les limites d’usure
sont atteintes

CONSIGNES DE SECURITE

* En service, s'assurer que limites d’usure de la
couronne ne soient pas atteintes. En ce qui concerne d’autres
informations (croquis / procédures), voir
www.thyssenkrupp-rotheerde.com.

« Déterminer réguliérement I'usure survenue et la consigner sur
document

* La procédure a suivre est décrite dans le manuel

* En cas de questions non éclaircies, priere de consulter thyssen-
krupp rothe erde Germany GmbH

Denture

A\ DANGER

Risque d’écrasement dii aux roues
dentées a découvert
* Ne pas intervenir dans la zone d’action

>

Elimination aprés usage
REMARQUE

L'élimination peut entrainer des dangers pour

I’environnement

* Respecter les directives sur le traitement des
déchets

* Respecter les Iégislations nationales
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Instrucciones de seguridad y de advertencia

Transporte y manejo

A\ PELIGRO

Peligro de muerte por cargas en suspension

+ iNO ponerse debajo de la carga!

» Elegir el dispositivo de sujecion adecuado

» Elegir el equipo de elevacion adecuado

* Los orificios de transporte adecuados vienen
representados en el plano del rodamiento

>

Lubricantes, Rodamiento con taladros para la toma de grasa

/\ PRECAUCION

Los lubricantes pueden irritar la piel.

» Llevar guantes a la hora de manipular
lubricantes.

» Tener en cuenta la documentacion vigente del
fabricante

Almacenamiento

Comprobacion del sistema de rodadura

ADVERTENCIA

Superficie delicada

* No abrir el embalaje con un cuchillo afilado
porque se podria dafar la superficie

* La superficie podria resultar dafiada

Montaje

/\ PRECAUCION

Los conservantes pueden irritar la piel.

* Llevar guantes al retirarlos.

* Tener en cuenta la documentacion d vigente
del fabricante

A\ PELIGRO

Peligro de aplastamiento al depositar la

carga

« Controlar el lugar de colocacion antes de
depositarla

* Asegurar que no haya empleados

o
A

A\ PELIGRO

Si se sobrepasan los limi-

tes de desgaste maximos

permitidos existe peligro de

accidente y de muerte

* Si se sobrepasan los limi-
tes de desgaste, apagar el
aparato

INSTRUCCIONES DE SEGURIDAD

* Durante el servicio es preciso comprobar que no se
alcancen los limites de desgaste del rodamiento.
Para mas informacion (figuras/procedimientos) ver
www.thyssenkrupp-rotheerde.com.

* Determinar y documentar periédicamente el desgaste
producido

* El procedimiento viene descrito en el manual

» Si queda alguna pregunta pendiente, sera preciso ponerse en
contacto con thyssenkrupp rothe erde Germany GmbH

Dentado

A\ PELIGRO

Eliminacién después del uso

ADVERTENCIA

Peligro de aplastamiento por ruedas
dentadas al descubierto
* No acceder a su radio de accion

>

La eliminacion puede resultar nociva
para el medio ambiente
* Tener en cuenta la normativa nacional
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Instrucoes de seguranca e avisos

Transporte e manuseio

A\ PERIGO

Perigo de morte por carga suspensa

+ NAO andar sob carga suspensa

« Selecionar meios de elevacdo adequados

« Selecionar um equipamento de elevagao
adequado

* Furos de transporte adequados estao indi-
cados no desenho dos rolamentos

>

Lubrificantes, Rolamento com furos para coleta de graxa

/\ cuibabo

Risco de irritagbes cutaneas possiveis cau-

sadas pelos lubrificantes

* Usar luvas para o manuseio de lubrificantes

* Observar a documentagdo vigente do
fabricante

Armazenagem

NOTA

Superficie sensivel
 Nao abrir a embalagem com faca afiada
* A superficie pode ser danificada

Montagem

A CUIDADO

Irritacdes cutaneas possiveis causadas pelo

agente de conservagao

* Usar luvas para a remogao

* Observar a documentagéo vigente do
fabricante

A\ PERIGO

Perigo de esmagamento ao pousar a

carga

* Antes de pousar, controlar o lugar de
deposicao

« Ter em atencao os colaboradores

>

Engrenagem

A\ PERIGO

Perigo de esmagamento pelas
engrenagens expostas
» Mantenha as mao longe das partes moveis

>

Sistema de giro das pistas

A\ PERIGO

Em caso de serem excedi-

dos os limites de desgaste

maximos permissiveis,

existe perigo de acidente e

de morte

» Em caso de serem atingidos
os limites de desgaste, 0
equipamento deve ser reti-
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Avvertenze e norme di sicurezza

Trasporto e movimentazione

A\ PERICOLO

Pericolo di morte per carichi sospesi

* NON passare sotto il carico sospeso

* Scegliere un mezzo di imbracatura adatto

* Scegliere un mezzo di sollevamento
adatto

« | fori di trasporto adatti sono illustrati nel
disegno del cuscinetto

>

Lubrificanti, Cuscinetti con fori di campionamento del grasso

/\ ATTENZIONE

Possibili irritazioni della pelle dovute ai

lubrificanti

* Indossare i guanti quando si usano i
lubrificanti

* Rispettare gli altri documenti validi del
produttore

Immagazzinamento

Controllo del sistema di rotolamento

AVVERTENZA

Superficie sensibile
» Non aprire I'imballaggio con un coltello affilato
* La superficie potrebbe danneggiarsi

Montaggio

rado de servigo
INSTRUCOES DE SEGURANGA

« E preciso assegurar que os limites de desgaste do rolamento
nao sejam atingidos durante o funcionamento. Com relagéo a
outras informacgdes (desenhos de projeto/procedimentos) vide
www.thyssenkrupp-rotheerde.com.

+ O desgaste ocorrido deve ser determinado e documentado
regularmente

* 0 procedimento estd descrito no manual

* Para as questdes em aberto a thyssenkrupp rothe erde Germa-
ny GmbH deve ser consultada

/\ ATTENZIONE

Possibili irritazioni della pelle dovute alla

sostanza protettiva

* Indossare guanti per asportare la sostanza
protettiva

* Rispettare gli altri documenti validi del
produttore

Descarte apo6s o fim de uso

A eliminacdo pode produzir perigos para o
meio ambiente

* Observar as diretivas sobre detritos

* Observar as disposicoes legais nacionais

A\ PERICOLO

Pericolo di schiacciamento

mentre si depone il carico

« Controllare I‘area in cui viene depositato il
cuscinetto prima di appoggiarvi il carico

* Prestare attenzione ai collaboratori

o
A

A\ PERICOLO

Pericolo di incidenti e di

morte qualora vengano

superatii limiti massimi

ammissibili di usura

* Al raggiungimento dei limiti
di usura mettere I‘apparec-
chio fuori servizio

NORME DI SICUREZZA

* In esercizio deve essere garantito che non siano raggiunti i limiti
di usura del cuscinetto. Per altre informazioni (schizzi/procedu-
re) vedere www.thyssenkrupp-rotheerde.com.

* Determinare e documentare regolarmente I‘usura presente

* La procedura é descritta nel manuale

* In caso di problemi irrisolti, rivolgersi a thyssenkrupp rothe erde
Germany GmbH

Dentatura

A\ PERICOLO

Smaltimento a fine vita

Pericolo di schiacciamento per ingranaggi
scoperti
* Non introdurre le mani nel raggio d‘azione

>

Lo smaltimento pué comportare pericoli per
I‘ambiente

* Rispettare le direttive sullo smaltimento rifiuti
* Rispettare le norme nazionali di legge
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Veiligheids- en waarschuwingsinstructies

Transport en behandeling Smeermiddelen, Lager met gaten voor vetmonsters

A\ GEvAAR /\ voorzichTie

Mogelijke huidirritatie door smeermiddelen

« Draag handschoenen bij de omgang met
smeermiddelen

* Andere geldende documentatie van de fabri-
kant in acht nemen

Levensgevaar door hangende last

* Niet onder de last treden

* Geschikte aanslagmiddelen kiezen

* Geschikte hijsmiddelen kiezen

* Geschikte transportgaten zijn in de
lagertekening weergegeven

>

Opslag Controle van het loopsysteem

A\ GEVAAR

AANWIJZING

Gevoelig oppervlak Bij het overschrijden van de
* Niet met scherp mes de verpakking maximaal toelaatbare slijta-
openen gegrenzen is er gevaar voor
* Oppervlak kan beschadigd raken ongevallen en levensgevaar
* Bij het bereiken van de slij-
tagegrenzen moet het appa-
raat buiten werking worden
Montage gezet

/\ VooRrzicHTIG

- T VEILIGHEIDSINSTRUCTIES
Mogelijke huidirritatie door

conserveringsmiddelen

* Bij het verwijderen handschoenenm dragen

* Andere geldende documentatie van de fabri-
kant in acht nemen

» Tijdens de werking moet worden gegarandeerd, dat de slijta-
gegrenzen van het lager niet worden bereikt. Met betrekking tot
nadere informatie (tekeningen/procedures) zie www.thyssen-
krupp-rotheerde.com.

* De opgetreden slijtage moet regelmatig gecontroleerd en gedo-
cumenteerd worden

A GEVAAR * De procedure is in het handboek beschreven

* Bij openstaande vragen moet thyssenkrupp rothe erde Germa-
ny GmbH worden geraadpleegd

Gevaar voor beknelling bij de neerlegging

van de last

« Voor het neerleggen de neerlegplaats
controleren

* Op medewerkers letten

>

Vertanding Verwijdering na afloop van het gebruik

A\ GEVAAR

Bij de afvalverwijdering kunnen gevaren voor
tandwielen het milieu ontstaan

Gevaar voor beknelling door vrijliggende

« Afvalrichtlijnen in acht nemen
« Nationale wettelijke voorschriften in acht
nemen

* Niet in het werkbereik grijpen

>
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Biztonsagi eldirasok és figyelmeztetesek

Szallitas és kezelés

A\ VESZELY

Fiiggd teher okozta életveszély.

* NE lépjen a teher ala.

» Vélassza ki a megfelel§ kétozéelemet.

« Valassza ki a megfelelé emel6eszkozt.

» A megfeleld szallitasi furatok a csapagyrajzban
kerultek abrazolasra.

>

Kenéanyagok, Csapagyak zsirvevo furatokkal

A VIGYAZAT

Kendanyagok okozta esetleges bérirritaciok

* A ken6anyagokkal vald banaskor kesztydit kell
viselni

* Figyelembe kell venni a gyarté egylitt érvényes
dokumentumait

Beraktarozas

A futérendszer ellenérzése

FIGYELEM

Erzékeny feliilet
* Ne éles késsel bontsa fel a csomagolast
* Afellilet megsérilhet

Beszerelés

A VIGYAZAT

Konzervalé anyagok okozta esetleges

bdrirritaciok

* Eltavolitaskor keszty(t kell viselni

* A gyarto egyutt érvényes dokumentumai
elGirasait be kell tartani.

Zazdédasveszély a szallitmany lerakodasanal

* A lerakas el6tt ellendrizni kell a lerakodasi
helyet.

* Vigyazni kell a munkatdarsak épségére.

o
A

A\ VESZELY

A maximalisan megenge-

dett kopashatarok tullépé-

sekor fennall a baleset- és

életveszély

* A kopasi hatarértékek eléré-
sekor a készlléket uzemen
kivil kell helyezni

BIZTONSAGI FIGYELEMK

« Uzemelés kozben biztositani kell, hogy a csapagy
a kopdas-hatarait ne érje el. Tovabbi informacidkra
vonatkozéan (rajzok/procedurak) lasd
www.thyssenkrupp-rotheerde.com.

* A bekdvetkezett kopdst rendszeresen meg kell
allapitani és dokumentalni

* Az eljarasmod a kézikonyvben van leirva

* A nyitott kérdéseket meg kell beszélni a
thyssenkrupp rothe erde Germany GmbH céggel

Fogazat

Artalmatlanitas a hasznalhatésag végén

Burkolatlan fogaskerekek okozta
zuzasveszély
+ Ne nyuljon a fogaskerék forgasi teriiletébe.

>

A hulladékként artalmatlanitaskor veszélyek

keletkezhetnek a kdrnyezet szamara

* Vegye figyelembe a hulladékok artalmat-
lanitasara vonatkozo irdnyelveket

* Vegye figyelembe a nemzeti jogi el6irdsokat
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NHCTpYyKUMKM No TexHNKe 6e30nacHOCTU U
npenynpeanTesibHble yKa3aHuA

TpaHCNOPTUPOBKA U XpaHEHUe Ha CKnage

A\ onacHocTb

OnacHOCTb CO CTOPOHbI NOABELIEHHOro
rpysa
e HE MPOXOANTb noa BUCALLMM rpy30oM
® Bbi6bupaTtb NoaxoaALme CTPONOBOYHbIE
cpeacTea
® Bbi6bupaTb NoaxoAAWMe NOAbEMHbIE
cpeacTea
® Heo6x04MMble TPaHCMOPTUPOBOYHbIE
OTBEPCTUA NOKa3aHbl HA YepTexxe NoAWMNMNHUKa

Cma3soyHble maTepuansbl, [oAWNNHUK C OTBEPCTUAMM ANA
B3ATUA CMa3Ku

/\ ocTopoxHO

B03MOXHbI pa3apaxeHUsa KoXKu, Bbi3BaHHble

CMa304HbIM MaTepuanom

¢ [Tpy paboTe co cMa304HbIMY MaTepuanamm
MCMNoNb30BaTh NepyaTku

e CobntofaTb MHCTPYKLUW, U3MOXEHHbIE
B conpoao,uwTeanoﬁ OOKyMeHTauun
npovusBoauTena

XpaHeHMe NoALWUNHUKOB Ha CKraae

YKA3AHUE

YyBcTBUTENbHAA NOBEPXHOCTb

® He BCKpbIBaTb YNakoBKY OCTPbIM HOXOM

® OTO MOXET NMPUBECTM K NMOBPEXAEHNIO
NOBEPXHOCTY

MoHTaXx

/\ ocToPOXHO

Puck pasapaxeHua KOXu Npu KOHTaKTe ¢

KOHCEPBaLMOHHbIM MaTepuasnom

* [Npw ero yAaaneHun HocuUTb Nep4aTku

e Cobniofathb LeiCTBYOWME JOKYMEHTbI
U3roToBUTENA

A\ onacHocTb

OnacHOCTb NOBPEXAEHUA NPU ONyCKaHUM

rpysa

¢ [Mepen onyckaHveMm rpy3a npoBepuTb MECTO
onyckaHua

e CrieanTb 3a MECTOHAXOXAEHUEM APYTuX
COTPYAHUKOB

>

MpoBepka paboynx afneMeHTOB NOALWUMNHUKA

A\ onacHocTb

Mpwu npeBbIlWEeHUN BEPXHEro
npeaena u3Hoca BO3HMKaeT
puUCK aBapuu U onac-HocTb
ANA XU3HU COTPYAHNKOB
e [Npy [OCTMXKEHUM NpefenoB
usHoca
cnepyeT npekpaTuTb
3KCMnyaTaumio yCTponcTea

TEXHUKA BE3OMACHOCTHU

e Mpouecc akcnnyaTauum cneayeT OpraHn3oBaThb Tak, YTobbl
UCKITIOYNTb BEPOATHOCTb AOCTUXKEHUA
npenena naHoca noAlwmnHmka. JJononHuTesnb Hyto MHgopmaumio
(ackusbl/mpoueaypsbl) CM.
Ha canTe www.thyssenkrupp-rotheerde.com.

® Tekywmin N3HOC cneayeT perynapHo NPoBEPATL 1
[IOKYMEHTVpOBaTh

¢ [lopAJOK AENCTBUI ONNCaH B pyKOBOACTBE

¢ Co Bcemu Bonpocamu cnegyeT obpallarbcA B
thyssenkrupp rothe erde Germany GmbH

3ybuartoe 3auenneHue

A\ onacHocTb

OnacHocTb cAaBNUBaHUA CO CTO-
POHBI pacKpbITbIX 3y64aTbiX Konec

® He coBatb PYKKU B 30HY UX BpaLleHnA

>

YTunusauma nocne ncteyeHuA cpoka cnyxobi

Mpwn yTUnu3aumm MoryT BO3HUKHYTb

onacHOCTM ANIA OKpY)KaloLlen cpeabl

e CobntofaTtb NpeanMcanna No yTunusaumm

e CobntofaTb HaUMOHarbHble HOpMaTVBHbIE
VNHCTPYKLMK
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Europe

Headquarter

thyssenkrupp rothe erde Germany GmbH

TremoniastraBe 5-11

44137 Dortmund

Germany

Tel.: +49 (0) 2311860

Fax: +49 (0) 231 1 86 25 00
www.thyssenkrupp-rotheerde.com

Plant Lippstadt

Beckumer Str. 87

59555 Lippstadt

Germany

Tel.: +49(0) 29417410
Fax: +49(0) 29417 4133 20

Plant Eberswalde
Heegermiuhler StraBe 64
16225 Eberswalde
Germany

Tel.: +49 (0) 33 34 2 06 4 00
Fax: +49 (0) 33 34 2 06 4 90

thyssenkrupp rothe erde Italy S.p.A.
Viale Kennedy, 56

25010 Visano (Brescia)

Italy

Tel.: +39 (342) 866 00 10

Fax: +39 (030) 5785 178

thyssenkrupp rothe erde UK Ltd.
Mill Hill, Northwest Industrial Estate
Peterlee, Co. Durham, SR8 2HR

Great Britain

Tel.: +44 (1 91) 5 18 56 00

Fax: +44 (1 91) 586 90 96

thyssenkrupp rothe erde Slovakia a.s.
Robotnicka ul.

01701 Povazska Bystrica

Slovakia

Tel: +421 (42) 4371 111

Fax: +421 (42) 4326 644

thyssenkrupp rothe erde Spain S.A.
Carretera Castellon, km. 7

Poligono Industrial "La Cartuja"

50720 La Cartuja Baja (Zaragoza)

Spain

Tel.: +34 (9 76) 50 04 80

Fax: +34 (9 76) 50 01 54

Asia

thyssenkrupp rothe erde (Xuzhou)
Ring Mill Co. Ltd.

Luoshan road 6

Xuzhou Economic and Technological
Development Zone

Jiangsu, 221004

China

Tel.: +86 (5 16) 87 98 01 01

Fax: +86 (5 16) 87 98 01 02

Xuzhou Rothe Erde

Slewing Bearing Co. Ltd.
Luoshan Road 15

Xuzhou Economic and Technological
Development Zone

Jiangsu, 221004

China

Tel.: +86 (5 16) 87 76 71 70

Fax: +86 (5 16) 87 76 89 46

Rothe Erde India Private Ltd.
Gat No. 429,

Village: Wadivarhe, Post: Gonde,
Taluka: Igatpuri, District: Nashik,
Maharashtra, PIN 422 403

India

Tel.: +91 (25 53) 30 22 31

Fax: +91 (25 53) 30 23 00

thyssenkrupp rothe erde Japan Ltd.
Akasaka Garden City Bldg. 17th Floor
4-15-1 Akasaka

Minato-Ku/Tokyo

Zip 107-0052

Japan

Tel.: +81 (3) 55 72 06 81

Fax: +81 (3) 55 72 06 80

engineering.tomorrow. together.

America

thyssenkrupp Brasil Ltda. —
Division rothe erde

Rua Lidia Blank, No. 48

CEP 09913-010 Diadema, S&o Paulo
Brasil

Tel.: +55 (11) 40 55 84 00

Fax: +55(11) 40 55 38 92

thyssenkrupp rothe erde USA Inc.

1400 South Chillicothe Rd.
P.0. Box 312

Aurora, Ohio 44202

USA

Tel.: +1 (3 30) 562 40 00
Fax: +1 (3 30) 5 62 46 20
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