Product Information

RENOLIN PG

LUBRICANTS. R
s FUCHS
=

Fully synthetic EP industrial gear oils based on special,

selected polyglycols (PAG)

Description

The RENOLIN PG oils are fully synthetic industrial
gear oils based on special, newly developed
polyglycol base oils. Thus the RENOLIN PG
products offer a very high oxidation and temperature
stability. Polyglycols have a very good viscosity-
temperature-behaviour (high natural, shear-stable
VI) and can therefore be used within a wide
temperature range (depending on the viscosity

grade and the working conditions from
— 35 °C up to 160 °C). Special additives adapted to
these polyglycols further improve the good

properties of the base oils — high wear protection,
excellent corrosion protection also at the presence
of condensation water, low foaming, very good
compatibility with non-ferrous metals.

The excellent anti-wear properties could be proven
in different tests with RENOLIN PG. The load stage
> 14 was passed in the standard FZG test (FZG
A/8.3/90), and the load stage > 12 was passed in the
FZG test A/16.6/140 (high speed, high temperature
FZG test). RENOLIN PG has a high micropitting
resistance - load stage “high” - and a good pitting
resistance. RENOLIN PG was tested in a special
“low speed” FZG test (according to DGMK
(Deutsche Wissenschaftliche Gesellschaft fur Erddl,
Erdgas und Kohle e.V.) — FZG scuffing test) which
RENOLIN PG passed with excellent results (wear
category: “low” = excellent). This special test shows
the excellent wear protection of RENOLIN PG at two
different temperatures (90 °C and 120 °C) under
mixed and boundary lubrication conditions. The
lubricating film remains stable even at high
pressures and under mixed friction conditions. Thus
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Benefits / Advantages

Excellent wear protection

High scuffing load carrying capacity

High resistance to micropitting

Excellent roller bearing wear protection (FE8)

Increase of efficiency, reduction of temperature
- low friction coefficient

Excellent viscosity-temperature behaviour
(high VI)

For use at high and low operating temperatures
High ageing stability

Good corrosion protection

Excellent air release

Low foaming
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Description (continued)

the friction coefficient is low, and a temperature
reduction by up to 20 °C can be achieved compared
with mineral oil-based lubricants.

Efficiency tests in a worm gear test rig demonstrated
the high performance and the low friction coefficient
which is especially of great importance for the use in
worm gears. The results of RENOLIN PG in the FE8
roller bearing wear test were excellent. Tests in a
special test rig at the University of Munich (FZG
Institute — Forschungsstelle fiir Zahnrader und
Getriebebau) led to excellent results regarding
antiwear behaviour and efficiency.

Note

RENOLIN PG is not miscible and compatible with
mineral oils, ester oils and polyalphaolefins. When
changing between polyglycols from different
manufacturers, the compatibility has to be checked.
Before changing-over, it is recommended to clean
the system and to flush with RENOLIN PG. The
compatibility with elastomers, varnishes and
coatings should also be checked before changing
from mineral oil to polyglycols.

Use of RENOLIN PG in combination with oil gauge
glasses made of polycarbonates and plexiglass
might lead to stress-cracking corrosion under
tension. The use of natural glass or polyamide
materials is recommended.

The specifications of the roller bearing and gear
manufacturers have to be observed. In general
these oils should not be used for dynamic frictional
contact with aluminium.
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Application

The RENOLIN PG gear oils are mainly suitable for
the lubrication of gear units and worm gears / roller
bearings and friction bearings which are subject to
high mechanical and thermal stress. Especially in
applications with high sliding velocities (e.g. worm
gear units) the RENOLIN PG oils offer advantages
compared with mineral oil-based gear oils. Due to
the high oxidation stability, the oil change intervals
can be extended and the maintenance costs can be
reduced also at higher operating temperatures. The
use of RENOLIN PG in worm gears (steel-bronze
pairing) leads to a significant reduction of friction and
wear.

The RENOLIN PG products can also be used for
paper machines, calenders, conveying machines
and milling bearings. Peak temperatures of up to
200 °C are temporarily tolerable.

Specifications

The RENOLIN PG products fulfill and exceed the

minimum requirements according to:

- DIN 51517-3: CLP-PG

- I1SO 6743-6 and ISO 12925-1: CKC / CKD / CKE /
(CKS) / CKSMP

- AGMA 9005/E02: EP

Among others, the RENOLIN PG products are
approved by:

- Flender GmbH, BA 7300, table A

- Alpha Getriebebau

- SEW
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Recommendations / method of changing
over from mineral oil-based fluids to
RENOLIN PG

General recommendations /  procedure in
conjunction with the recommendations of the
bearing and gear manufacturers (according to
VDMA Guideline 24 569 and ISO CD 15380).

1. Drain the existing lubricating oil while warm.

2. Carefully drain all circuit components, pipes,
pumps, and if necessary, clean mechanically.
Pipes should be drained and cleaned with the
help of air. Make sure that the system is free of
any residual fluid.

3. Elastomers (seals, pipes and hoses), filter
materials, zinc-coated components, paints, all
inner materials which are normally compatible
with mineral oil should be checked with regard to
their compatibility with polyalkylene glycol.

4. A flushing and cleaning procedure s
recommended to reduce any residual mineral oil
content. The system should be filled with the
minimum oil volume which is necessary to
operate the system. The cleaning and flushing
time depends on the conditions of the whole
system (e.g. contamination with ageing products,
contamination with oxidation layers, dirt, water,
etc.).
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5. After the cleaning and flushing procedure the
fluid should be drained off — if necessary clean
mechanically. Refill the unit with fresh RENOLIN
PG.

6. Mineral oil has a lower specific density than
RENOLIN PG. Residual mineral oil will lie on top
of the surface of the tank. This mineral oil can
then be absorbed from the surface.

7. It is recommended to check the filters of the unit
after some days. RENOLIN PG has a high
polarity. Contaminants, ageing products from
former mineral oil will be absorbed by RENOLIN
PG. These contaminants can be filtered out in the
system filters.

The recommendations of the manufacturer of the
system / unit should be observed regarding the oll
change intervals. The condition of the used oil can
be checked by oil analyses.
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Typical data:
RENOLIN PG
Product name
68 100 150
Properties Unit Test method
ISO VG 68 100 150 DIN 51519
Kinematic viscosity DIN EN ISO 3104
at 40 °C mm?2/s 68 100 145
at 100 °C mm?/s 13.8 19.6 27.0
Viscosity index - 212 220 224 DIN 1SO 2909
Density at 15 °C kg/m3 1035 1043 1051 DIN 51757
Colour ASTM 0.5 0.5 0.5 DIN ISO 2049
Flashpoint, Cleveland
open cup °C 240 260 260 DIN ISO 2592
Pourpoint °C -48 -48 -48 DIN ISO 3016
Neutralisation number mgKOH/g 0.2 0.2 0.2 DIN 51558-1
Copper corrosion degree of corr. 1-100A24 DIN EN ISO 2160
Steel corrosion degree of corr. 0-A DIN ISO 7120
Scuffing and scoring test failure load
FZG A/8.3/90 stage >12 >12 > 14 DIN ISO 14635-1
FZG A/16.6/90 failure load - - > 14 DIN ISO 14635-1
stage
Micropitting load capacity
C/8.3/90 GF class GFT high, >10 FVA 54/1-IV
FE-8 roller bearing test, DIN 51819-3
D-7.5/80-80
Wear roller element mg <5
Wear cage material mg <30
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Typical data:
RENOLIN PG
Product name
220 320 460
Properties Unit Test method
ISO VG 220 320 460 DIN 51519
Kinematic viscosity DIN EN ISO 3104
at 40 °C mm?2/s 220 320 460
at 100 °C mm?/s 36.8 54.4 75.1
Viscosity index - 220 237 245 DIN 1SO 2909
Density at 15 °C kg/m3 1075 1075 1075 DIN 51757
Colour ASTM 0.5 0.5 0.5 DIN ISO 2049
Flashpoint, Cleveland open
cup °c 240 240 280 DIN ISO 2592
Pourpoint °C -33 -33 -33 DIN ISO 3016
Neutralisation number mgKOH/g 0.2 0.2 0.2 DIN 51558-1
Copper corrosion degree of corr. 1-100A24 DIN EN ISO 2160
Steel corrosion degree of corr. 0-A DIN I1ISO 7120
Scuffing and scoring test failure load
FZG A/8.3/90 stage >14 DIN ISO 14635-1
FZG A/16.6/90 failure load >12 DIN I1SO 14635-1
stage
Micropitting load capacity
C/8.3/90 GF class GFT high, >10 FVA 45/1-IV
FE-8 roller bearing test, DIN 51819-3
D-7.5/80-80
Wear roller element mg <5
Wear cage material mg <30
DGMK - FZG low speed wear Wear category: DGMK - FZG
C/0.05/90:120/MS12, low (low speed wear test)
test procedure 1, 2 and 3 23.7 mg total wear
Pl 4-1337, Page 5; PM 4/ 01.20
FUCHS SCHMIERSTOFFE GMBH Pélefen +49 621 3701-0 IATF 16949, 1ISO 14001 _I \_
Friesenheimer StraRe 19 Fax  +49 621 3701-7000 BS OHSAS 18001, IS0 50001 ~ ERGE
68169 Mannheim zentrale-fs@fuchs.com Reg. Nr. 2476 Reggrzs




Product Information

RENOLIN PG

S

LUBRICANTS.
TECHNOLOGY. FU‘ Hs
PEOPLE.

=

Fully synthetic EP industrial gear oils based on
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Typical data:
RENOLIN PG
Product name
680 1000 1500
Properties Unit Test method
ISO VG 680 1000 1500 DIN 51519
Kinematic viscosity DIN EN ISO 3104
at 40 °C mm?2/s 680 1000 1500
at 100 °C mm?/s 110.3 162 240
Viscosity index - 261 281 300 DIN 1SO 2909
Density at 15 °C kg/m3 1075 1075 1078 DIN 51757
Colour ASTM 0.5 0.5 0.5 DIN ISO 2049
Flashpoint, Cleveland open
cup °C 280 280 280 DIN I1SO 2592
Pourpoint °C -33 -33 -18 DIN ISO 3016
Neutralisation number mgKOH/g 0.2 0.2 0.2 DIN 51558-1
Copper corrosion degree of corr. 1-100A24 DIN EN ISO 2160
Steel corrosion degree ofcorr. 0—-A 0-A 0-A DIN I1SO 7120
Scuffing and scoring test failure load
FzG A/8.3/90 stage > 14 DIN ISO 14635-1
FZG A/16.6/90 failure load >12 DIN ISO 14635-1
stage
Micropitting load capacity
C/8.3/90 GF class GFT high, >10 FVA 54/ I-IV
FE-8 roller bearing test, DIN 51819-3
D-7.5/80-80
Wear roller element mg <5
Wear cage material mg <30
DGMK - FZG low speed wear Wear category: DGMK - FZG
C/0.05/90:120/MS12, low (low speed wear test)

test procedure 1, 2 and 3

23.7 mg total wear
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RENOLIN PG

Fully synthetic EP industrial gear oils based on
special, selected polyglycols (PAG)
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Fully synthetic EP industrial gear oils based on
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The information contained in this product information is based on the experience and know-how of
FUCHS SCHMIERSTOFFE GMBH in the development and manufacturing of lubricants and
represents the current state-of-the-art. The performance of our products can be influenced by a series
of factors, especially the specific use, the method of application, the operational environment,
component pre-treatment, possible external contamination, etc. For this reason, universally-valid
statements about the function of our products are not possible. Our products must not be used in
aircrafts/spacecrafts or their components, unless such products are removed before the components
are assembled into the aircraft/spacecraft. The information given in this product information represents
general, non-binding guidelines. No warranty expressed or implied is given concerning the properties
of the product or its suitability for any given application.

We therefore recommend that you consult a FUCHS SCHMIERSTOFFE GMBH application engineer
to discuss application conditions and the performance criteria of the products before the product is
used. It is the responsibility of the user to test the functional suitability of the product and to use it with
the corresponding care.

Our products undergo continuous improvement. We therefore retain the right to change our product
program, the products, and their manufacturing processes as well as all details of our product

information sheets at any time and without warning, unless otherwise provided in customer-specific
agreements. With the publication of this product information, all previous editions cease to be valid.

Any form of reproduction requires express prior written permission from FUCHS SCHMIERSTOFFE
GMBH.

© FUCHS SCHMIERSTOFFE GMBH. All rights reserved.
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Die Angaben in dieser Produktinformation beruhen auf den allgemeinen Erfahrungen und Kenntnissen
der FUCHS SCHMIERSTOFFE GMBH in der Entwicklung und Herstellung von Schmierstoffen und
entsprechen unserem heutigen Wissensstand. Die Wirkungsweise unserer Produkte ist von
vielféltigen Faktoren abhéangig, inshesondere vom konkreten Einsatzzweck, der Applikation der
Produkte, den Betriebsbedingungen, der Bauteilvorbehandlung, eventuellem Schmutzanfall von
auf3en, etc. Aus diesem Grund sind allgemeingiltige Aussagen zur Funktion unserer Produkte nicht
moglich. Unsere Produkte dirfen nicht in Flugzeugen oder Raumfahrzeugen verwendet werden. Zur
Herstellung von Komponenten fir Flugzeuge oder Raumfahrzeuge dirfen unsere Produkte verwendet
werden, wenn sie vor der Montage in das Flugzeug oder Raumfahrzeug riickstandslos von den
Komponenten entfernt werden. Die Angaben in dieser Produktinformation stellen allgemeine, nicht
verbindliche Richtwerte dar. Keinesfalls beinhalten sie hingegen eine Zusicherung von Eigenschaften
oder eine Garantie fur die Eignung des Produkts fiir den Einzelfall.

Wir empfehlen daher, vor dem Einsatz unserer Produkte mit den Ansprechpartnern der FUCHS
SCHMIERSTOFFE GMBH ein individuelles Beratungsgesprach Gber die Einsatzbedingungen in der
Anwendung und die Leistungsmerkmale der Produkte zu fihren. Dem Anwender obliegt es, die
Produkte in der vorgesehenen Anwendung auf deren Funktionssicherheit zu testen und mit der
gebotenen Sorgfalt einzusetzen.

Unsere Produkte werden kontinuierlich weiterentwickelt. Deshalb behalten wir uns das Recht vor, das
Produktprogramm, die Produkte und deren Herstellungsprozesse sowie alle Angaben in dieser
Produktinformation jederzeit und ohne Vorankiindigung zu dndern, sofern keine kundenspezifischen
Vereinbarungen existieren, die dem entgegenstehen. Alle friiheren Veroffentlichungen verlieren mit
Erscheinen dieser Produktinformation ihre Gultigkeit.

Vervielfaltigungen jeder Art und Form bedurfen der vorherigen schriftichen Genehmigung der FUCHS
SCHMIERSTOFFE GMBH.

© FUCHS SCHMIERSTOFFE GMBH. Alle Rechte vorbehalten.
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