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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Lubricants for gear systems are used in diverse types of gear designs, ranging from simple parallel
spur to gears to bevel gears (straight or helical), worm gears and hypoid gears. Industrial gear systems,
which are either of open type or enclosed type, vary in size from small enclosed systems used in
machine tools to very large systems used in mining, steel mills and cement plants.

Lubricants for these applications vary in composition from refined straight mineral oils to more
complex blends, based on mineral oils, synthetic oils (e.g. poly a-olefins, esters, poly-glycols) and
additives friction modifying and / or extreme-pressure. Depending on the type of application and
range, viscosity grades, in accordance with ISO 3448, vary from the low viscosity ISO VG|32 to high
visdosity ISO VG 1 500; even more for the very low velocities and very high loads. In exéeptional cases,
visdosity grades may be even higher. Temperature conditions to which the gear systems afe exposed
alsq vary considerably, not only due to the ambient conditions of operation, but als§b,depengling on the
sliding between the gear teeth, on the size of the casings, on the presence on thelcirculating|systems of
heaf exchangers, on the vicinity of sources of heat like in the cement industry©r'in the steel {ndustry.

Grepses can also be used for the splash lubrication of enclosed gears or for the applicati¢n on open
geaf teeth.

© IS0 2020 - All rights reserved v
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Lubricants, industrial oils and related products (class L) —
Family C (gears) —

Part 2:
Specifications of categories CKH, CK]J and CKM (lubricants
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Scope

5 document establishes an extended classification which includes sub-categories of envir
bptable lubricants and specifies the minimum requirements for mineral or synth
icants for the categories CKH, CK] and CKM, according to ISO 6743<6, and their sub-c3
ironmentally acceptable lubricants, intended for the lubrication oftepen and semi-enclos

5 document covers the lubricants applied in the open and semi-enclosed gear systems mog
buntered in the industry. It does not cover the extreme casés of use with regards to te
extreme charges conditions.

E1l
tional testing methods and acceptability criteria of thegproducts.

E2  This document can be read in conjunction with ISO 6743-6.

Normative references

following documents are referred-to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

2160, Petroleum produqts,;= Corrosiveness to copper — Copper strip test

2592, Petroleum gnd-related products — Determination of flash and fire points — Cley
method

3104, Petrolewm products — Transparent and opaque liquids — Determination of kinema
calculationof dynamic viscosity

3016y-Petroleum and related products from natural or synthetic sources — Determination o

bnmentally
etic based
tegories of
bd gears.

t currently
mperature

For use in exceptional conditions, suppliers and purchasers of lubricants can mutually agree on

Pir content
pplies. For
[s) applies.

eland open

ic viscosity

F pour point

3170, Petroleum liquids — Manual sampling

ISO

3448, Industrial liquid lubricants — ISO viscosity classification

ISO 3675, Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method

[SO 3838, Crude petroleum and liquid or solid petroleum products — Determination of density or relative
density — Capillary-stoppered pyknometer and graduated bicapillary pyknometer methods

ISO 4259-2, Petroleum and related products — Precision of measurement methods and results — Part 2:
Interpretation and application of precision data in relation to methods of test

ISO 6341, Water quality — Determination of the inhibition of the mobility of Daphnia magna Straus

(Cla

docera, Crustacea) — Acute toxicity test
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ISO 7120, Petroleum products and lubricants — Petroleum oils and other fluids — Determination of rust-

preventing

characteristics in the presence of water

ISO 7346-1, Water quality — Determination of the acute lethal toxicity of substances to a freshwater fish
[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] — Part 1: Static method

IS0 8692, Water quality — Fresh water algal growth inhibition test with unicellular green algae

ISO 9408, Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in
aqueous medium by determination of oxygen demand in a closed respirometer

14 ot

ISO 9439,
aqueous me¢

ISO 10253,
tricornutun

ISO 12185
method

ISO 14593
aqueous me

ISO 14635
carrying cd

ISO 14635
carrying cd

ISO 14669
Crustacea)

[SO 16221,

EN 16807,
based lubri

ASTM D 6866, Standard Test Method-for Determining the Biobased Content of Solid, Liquid and Gasd

Samples us

radiocarbo

ng Radiocarbon Analysig

CEN/TS 16640, Bio-based produets — Determination of the bio based carbon content of products using
h method
L3, Testing of)lubricants — Mechanical-dynamic testing in the roller bearing test appar

DIN 51819
FE8 — Par

I ] e £ o des £ Iog iod dalilie £ 4
Cvaraaciort o] drcate— acTr ovtc— oroutyraudauttity o) orgartic— CoTipoaiti

ty
bdium — Carbon dioxide evolution test

I
vvater—guduit

Water quality — Marine algal growth inhibition test with Skeletonema sp. and Phaeodacty
L

Crude petroleum and petroleum products — Determination of density —(0stillating U-1

Water quality — Evaluation of ultimate aerobic biodegradability of ‘organic compound
bdium — Method by analysis of inorganic carbon in sealed vessels (CO2 headspace test)

1, Gears — FZG test procedures — Part 1: FZG test method AY8,3/90 for relative scuffing |
pacity of oils

3, Gears — FZG test procedures — Part 3: FZG test method A/2, 8/50 for relative scuffing I
pacity and wear characteristics of semifluid gear greases

Water quality — Determination of acute lethal toxicity to marine copepods (Copep
Water quality — Guidance for determingtion of biodegradability in the marine environment

Liquid petroleum products. Bio-lubticants. Criteria and requirements of bio-lubricants and
cants

F 3: Test method for lubricating oils, axial cylindrical roller bearing

3 Ter

and definitions

lum

ube

ad-

had-

hda,

bio-

ous

the

itus

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

4 Sampling

Sampling of gear oils for the purpose of this document, unless otherwise specified, shall be carried out
in accordance with the pertinent procedure described in ISO 3170. The sample shall be evaluated on a

© IS0 2020 - All rights reserved
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representative portion. Any drum, barrel, tanker compartment or any type of container delivered to

the

5

5.1

end user may be sampled and analysed at the discretion of the purchaser.

Open gear lubricants

Open gears

Open gears are generally high modulus and large diameter gears, operating at relatively low pitch

larg
flan
tha
and

5.2

Acc
det
Vis(
sonq
Vis(

To €
esta

logilcal of the 1SO 3448 viscosity classification with respect to the progression of the viscos

For

6
The

ks. The low speed and the relatlvely low tooth surface f1nlsh requlre much more viscoug
h for enclosed gears; in addition, high viscosity favours a better adhesion, a better resista
a better rust protection.

Viscosity of open gear lubricants
prding to ISO 3448, viscosity classification of industrial lubricants ‘is limited to v
osity above 3 200 mm?2/s at 40 °C. A need therefore exists to define other viscosity §

e very viscous products, viscosity at 40 °C cannot longer be determined. To define the gn
ous products, temperatures higher than 40 °C shall be chosén.

iblished for the classification of open gear lubricants:yThe viscosities of grades 1 and 2

the grades 3, 4 and 5, the classification is established using the kinematic viscosity at 10

Table 1 — Viscosity grades for open gear lubricants

Kinematic viscesity at 40 °C | Kinematic viscosity at 100 °C
Grade mm?/s mm?/s
minimum maximum minimum maximum

1 4140 5060 - -

2 6120 7 480 - -

3 200 400

4 400 800

5 800

Extended classification for open gear lubricants

classification in accordance with ISO 6743-6 gives three categories of open gear lubrig

CKJ

xtend ISO 3448 viscosity classification of industrial lubricants, the grades given in Table 1

line Veloc1t1es The lubrication needs of open gears are not less than those of enclosed gears, but the
- - e s - pto the gear

lubricants
nce to flow

scosity, as

brmined by 1SO 3104, of 3 200 mm?2/s at 40 °C. Some commonlyused open gear lubricants have

prades. For
ade of very

have been
follow the
ity grades.
D °C.

ants, CKH,

and CKM. In the CK] category, additional sub-categories have been added, corres]

bonding to

products 1ntended for applications where environmentally acceptable products are requlred. For the

pro

ducts containing solid lubricants or mineral fillers, the suffix “-~F” is added.

The extended classification of open gear lubricants is defined in Table 2. The extended classification for

env

©IS

ironmentally acceptable products is defined in Table 3.
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Table 2 — Classification of lubricants for open and semi-enclosed gear systems

Particular é\;lf(i)zzsp‘lei- Composition and proper- | Symbol Typical applications Remarks
application ‘PP ties ISO -L p pp
cation
Viscous products, mineral, Open gears operat-
partially synthetic or syn- CKH ing under moderate
thetic, with enhanced corro- loads, at average These products
Continuous |Sion protection properties. temperature. may be diluted in
or intermit- |CKH type products with ad- Open gears operating |a solvent to make
tentapplica- |ditional extreme-pressure |CK] under high loads, at  [their application
tion, manual, |and anti-wear properties. average temperature. |easier. In suchja
splash or Oven or semi-enclosed | €aS€ the sulffis
Open or spray CKJ type products, contain- sg)ur and helilcal gears, | DL 1s added tg
semi-en- ing solid lubricants (graph- | 1 straight bevel gears | the ISQsymbol.
closed gears ite, rr;lolylf).(lilenum disulfide operating under very
or other fillers). high and shock loads.
Intermittent |Viscous products, miner- .
S . . Open or semi-enclosed
application, |al, partially synthetic or .
. . . spur and helical'gears,
manual synthetic, with corrosion ioht bevel bl
rotection properties, and |CKM straight beyehgears Non sprayable
pr S operating pceasionally | products.
reinforced anti-seizure under ekcentionall
properties authorizing a hich foads p y
use under extreme loads. J '

Table 3 — Classification of lubricants for open and semi-enclosed gear systems,

environmentally acceptable

Partjcular application

Open or semi-enclosed gears

More gpecific application

Continuous.or intermittent application, manual, splash or spray

Applications requiring products environmentally acceptable: bip-

degradability and / or low eco-toxicity

Composdition and properties

Symbol
1SO -L

Typical applications

Remarks

Viscous prd
erides and
tives, with
protection
rous metal
and anti-w

ducts, based on triglye-
friglycerides deriva-
enhanced corrosion
(ferrous and non-fer-

), extreme-pressure
Par properties

CKJTG

Open or semi-enclosed gears
(parallel straight or helical,
bevel straight or helical)
operating under high loads, at
average temperature

These products may be diluted
in a solvent to make their a‘;r

plication easier. In such a c3gse,
the suffix DIL is added to thie
ISO symbol.

Viscous prg
thetic ester
sion proted

ducts, baséd on syn-
s, with’enhanced corro-
tion (ferrous and non-

ferrous me

LAl oviremoe.nroessurao
- J7 |

CKJES

Open or semi-enclosed gears
(parallel straight or helical,
bevel straight or helical)

oneratinaunder hioch laadc ot
P =] =) 7

and anti-wear properties

average temperature

Viscous products, based on po-

ly-glycols, with enhanced corrosion

protection

(ferrous and non- fer-

rous metals), extreme-pressure

CKJPG

and anti-wear properties

Open or semi-enclosed gears
(parallel straight or helical,
bevel straight or helical)
operating under high loads, at
average temperature

For the lubricants containing solid lubricants, like molybdenum disulphide, graphite, or any type of filler, add to the symbol

the suffix -F.
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Table 3 (continued)

Particular application Open or semi-enclosed gears

More specific application

degradability and / or low eco-toxicity

Continuous or intermittent application, manual, splash or spray

Applications requiring products environmentally acceptable: bio-

Composition and properties

Symbol
ISO -L

Typical applications

Remarks

Viscous products, based poly
a-olefins, related hydrocarbons,

or

pr
sio

fery
and

compponent, with other types of
bades (poly-glycols miscible with
hydrocarbons, esters) in various

hite mineral oils as a main .
Open or semi-enclosed gears

(parallel straight or helical,
bevel straight or helical)
operating under high loads, at
average temperature

CKJPR

ortions, with enhanced corro-
protection (ferrous and non-
ous metals), extreme-pressure
anti-wear properties

For
the

the lubricants containing solid lubricants, like molybdenum disulphide, graphite,.or any type of filler, add t
suffix —F.

b the symbol

7

Thd
lubj

Lubfricants[l]. With the exception of content of carbon®f biological origin these requiremer

see

Env
CK]J
and
acc

Additional requirements for the environmentally acceptable lubricant

requirements published in EN 16807 are intended as-horizontal requirements for al
icants, and represent minimum requirements compared to, for example, the European H

h as minimum requirements for any other type of environmental standard existing in th¢

ironmentally acceptable lubricants shall conform with all or part of the requirements o
TG, CKJES, CKJPG, and CK]JPR shall corform with the toxicity requirements. Addition

brdance with Table 4.

S

bio-based

colabel for
ts are also
b world.

EN 16807.
hly, CKJTG

CKJES shall conform with the biodegradability and the carbon of biological origin requirements in

In g product line of either of the ,categories, toxicity requirements are not required to be tdsted on all
grafles of a line that uses the same additive package and the same range of base stocks. Tesfing can be
limited to the lightest, mediuhr’and heaviest grade of the line.
Table 4 — Environmental requirements for categories CK]JTG, CKJES, CKJPG, CK]JPR
Characteristic of test Unit Requirement Test method
. . . [SO 14593 or ISO 9439 or
) 0
Biodegradabitity, min.2¢ % 60 1SO 16221 or ISO 9404
Toxicity
EC 50+$a.lg:1'lkg+r.0m:th inhibition or marine algal mg/l ~100 1SO 8692 or ISO 10253
growth-rhibitien)
EC50 (daphnia or copepods) mg/1 >100 ISO 6341 or ISO 14669
LC 50 (fish) mg/1 >100 ISO 7346-1
Content of carbon of biological origin, minP % 25 ASTM D 6866 or CEN/TS 16640
a  All actual eco-labels, regulations and recommendations are referring to the ISO and EN test methods given in this
table. Claims of biodegradability in other environments (e.g. landfill) currently lack appropriate standards, although
development work is ongoing.
b Applies only to CKJTG and CKJES type products.
¢ CKJPG and CKJPR type products may not completely fulfil this requirement.
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8 Speci

fications tables

8.1 General

Most of the test methods used in the specifications tables contain a precision statement. In cases of

dispute, th

e procedure described in ISO 4259-2 shall apply.

8.2 Specifications for ISO-L-CKH gear lubricants

These lubricants are most often blends of viscous mineral oils (e.g. bright stock solvent) and synthetic

polymeric
estersorv
repellency
in some p
inhibitors,

These lubr

8.3 Speq
These lubr
These lubr

8.4 Speq

These lubr
commonly
solid lubrig
graphite, z

These lubr

8.5 Speq

These lubr
allowing e
using metz
nickel, aluy

These lubr

8.6 Speq

aterials like medium to high molecular weight poly-butene, viscous poly a-olefins, visdg
scous esters polymers. They can also include bitumen to increase viscosity, tackiness) w

bitumen is less and less used because of the cleaning difficulties, the limited)selub
raffinic oils and the hardening in service. They might also contain additional-corro
tackiness agents.

cants shall be in accordance with specifications given in Table A.1.

ifications for ISO-L-CK] gear lubricants
cants are made of ISO-L-CKH gear lubricants with additional é&xtreme-pressure propert

cants shall be in accordance with specifications given in‘Table A.2.

ifications for ISO-L-CK]-F gear lubricants

molybdenum disulfide, graphite, or combinations of graphite/molybdenum disulfide. Of
ants may also be used, but less commonly,‘like tungsten disulfide, boron nitride, fuller
nc sulfide, graphite fluoride.

cants shall be in accordance with.specifications given in Table A.3.

ifications for ISO-L-CKM:gear lubricants

icants are made of ISO£L-CKH or ISO-L-CK] with reinforced extreme-pressure proper
ktreme conditions of lpad. The load carrying capacity of these lubricants may be reacg
Is under the form“of amorphous powders, or under spherical or lamellar structures,
hinum or copper:

cants shall.béin accordance with specifications given in Table A.4.

ifications for ISO-L-CK]JTG

These lubrj

ous
hter
lity
bion

ies.

cants are made of ISO-L-CKH or ISO-L-CK] lubricants with additional solid lubricants npost

her
ene

ties
hed
like

icants are made from blends of naturally occurring triglycerides with the same glyceri

es,

more or less blown. Blowing unsaturated esters (e.g. castor oil, rapeseed oil, both high and low erucic,
soybean) induces cross linking of the molecules, resulting in viscosity increase, monitored by the
temperature and the reaction time with air or oxygen. Triglycerides derivatives like estolides can also

be used.

These triglycerides are supplemented by selected additives to improve rust protection and load
carrying ability.

These lubricants shall be in accordance with specifications given in Table A.5.
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Specifications for ISO-L-CK]JES

These lubricants are made from blends of synthetic esters - polyol esters, di-esters, viscous complex
esters, supplemented by selected additives to improve rust protection and load carrying ability.

Synthetic esters are typically manufactured by saponification reactions, reacting carboxylic acids
and alcohols: diesters are manufactured by reacting di-acids with heavy alcohols, polyol esters are
manufactured by reacting mono-acids on polyfunctional alcohols (mainly neopentyl glycol, tri-methylol
propane or penta-erythritol).

The

se lubricants shall be in accordance with specifications given in Table A.5.

8.8

Thd
wit
toi

The
pol

ratip of monomers used.

The

8.9

The
(est]
rus

Thd

Specifications for ISO-L-CKJPG

se lubricants are made from homo and co-polymers of ethylene, propylene and-butyle
h adjusted polymerization degree to reach the desired viscosity, supplemented by selecte]
mprove rust protection and load carrying ability.

se lubricants are also known and referred to as PAG’s (poly ,alkylene glycols) p|
bglycols. PAG’s can be water soluble, water insoluble and oil soluble’depending on the

se lubricants shall be in accordance with specifications given'in Table A.5.

Specifications for ISO-L-CKJPR

se lubricants are made from poly a-olefins, relatediydrocarbons together with other tyq
ers, oil soluble poly-glycols) in various proportions, supplemented by selected additives
[ protection and load carrying ability.

se lubricants shall be in accordance with\specifications given in Table A.5.

ne glycols,
d additives

olyols and
types and

es of bases
to improve

©IS

02020 - All rights reserved


https://standardsiso.com/api/?name=3cc5c640a0f12c2813275e86e5590968

IS0 12925-2:2020(E)

Annex A
(normative)

Table A.1 — Specifications for ISO-L-CKH open gear lubricants

Grade
Property Method Unit 1SO 3448 As per Table 1
2200 | 3200 1 2 3 4 5
Viscosity a 40 °C ISO 3104
minimum mm?2/s | 1980 | 2880 | 4140 | 6120 ¢ - .
maximum mm?2/s | 2420 | 3520 | 5060 | 7480 - - .
Viscosity at 100 °C ISO 3104
minimum mm2/s - - - s 200 400 870
maximum mm?2/s - - - - 400 800 1
[SO 12185 or
Specific grgvity ISO 3675 or kg/m3 report
ISO 3838
Flash pointf(minimum) [ISO 2592 °C 250
Pour point ISO 3016 °C report
Copper corfosion
ISO 2160 rating <2
(3hat1009C)
Rust proteg¢tionb I[SO 7120 B rating pass | - | :
Water resigtance¢ rating report
Pumping apility / dis-
pensabilityf report
Base stock fype® report
Compositior] and properties: viscoeus/products, mineral, partially synthetic or synthetic, with enhanced corrofion
protection pjroperties, containing'eventually bitumen. For the bitumen containing products, precise the content of bitujnen
included in he formulation.
For the diluted products, the/siipplier shall indicate the nature of the solvent used and its concentration.
a2 The pour point of the 6il should be atleast 5 °C lower than the minimum ambient temperature expected.
b Corrosi¢n protéction properties: in very difficult weather conditions, additional rust protection properties may be
required. Test méthods (e.g. humidity cabinet, cyclic humidity cabinet, salt spray) and limits are to be negotiated between
the end userjand,the supplier.

¢ Tests methods and limits to be agreed upon between the end user and the supplier.

d At the minimum temperature of the recommended operating temperature range of the products, the product shall
remain pumpable and dispensable using the available dispensing equipment. Eventually, the distribution system can be
equipped with suitable heating units to allow for proper lubricant circulation and for prevention of channelling in the case
of splash lubrication (immersion of the wheel or lubrication with idler gear). Test methods (e.g. apparent viscosity, channel
point) and limits to be agreed upon between the end user and the supplier.

¢ For safety and health reasons, the base stock should not contain any aromatic extract.
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Table A.2 — Specifications for ISO-L-CK] open gear lubricants

Grade
Property Method Unit ISO 3448 As per Table 1
2200 | 3200 1 2 3 4 5
Viscosity at 40 °C [SO 3104
minimum mm?2/s| 1980 | 2880 | 4140 | 6120 - - -
maximum mm?/s | 2420 | 3520 | 5060 | 7480 - - -
Viscosity at 100 °C ISO 3104
migimum mm?/s - - - - 200 40D 800
makimum mm?2/s - - - - 400 300 -
[SO 12185
Specific gravity or IS0 3675 | kg/m3 report
or ISO 3838
Flagh point (minimum) IS0 2592 °C 250
Poyr point? ISO 3016 °C report
(13((;% gg corrosion (3 h at 1SO 2160 rating <2
Rugt protectionP [SO 7120 B | rating pass | - | -

Extireme-pressure proper-
tieg ISO 14635-1 | rating > 12
Failure load stage. A/8,3/90¢

Extireme-pressure proper-

tieg

ISO 14635-3 | rating >12
Failure load stage.
A/2,8/50¢
Anflifriction bearing wear
tes
FE B machine D 7,5/80-g0d |PIN>18129;3| mg 30
Rolling elements wear, max.
Wafer resistance® rating report
Puinping ability /

report

dispensabilityf
Bage stock types report

Composition and-properties: CKH type products with additional extreme-pressure and anti-wear propertie§, containing
evehtually bitdmen. For the bitumen containing products, precise the content of bitumen included in the formylation.

For|the diluted products, the supplier shall indicate the nature of the solvent used and its concentration.
a | The pour point of the oil should be atleast 5 °C lower than the minimum ambient temperature expected.

b CoTrTUStoT protectiom propertesT T very aifficuit-weather comditions, additionat Tust protectiomr properties can be
required. Test methods (e.g. humidity cabinet, cyclic humidity cabinet, salt spray) and limits are to be negotiated between
the end user and the supplier.

¢ Gear type / Pitch line velocity / Temperature °C.

d  End user might request in some circumstances the test to be performed under 100 kN load (D 7,5/100-80). A pass in
the test under 100 kN allows not to run the test under 80 kN.

¢ Tests methods and limits to be agreed upon between the end user and the supplier.

f At the minimum temperature of the recommended operating temperature range of the products, the product shall
remain pumpable and dispensable using the available dispensing equipment. Eventually, the distribution system can be
equipped with suitable heating units to allow for proper lubricant circulation and for prevention of channelling in the case
of splash lubrication (immersion of the wheel or lubrication with idler gear). Test methods (e.g. apparent viscosity, channel
point) and limits to be agreed upon between the end user and the supplier.

g  For safety and health reasons, the base stock should not contain any aromatic extract.
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Table A.3 — Specification for ISO-L-CK]J-F open gear lubricants

Grade
Property Method Unit 1SO 3448 As per Table 1
2200 | 3200 1 2 3 4 5
Viscosity at 40 °C ISO 3104
minimum mm2/s| 1980 | 2880 | 4140 | 6120 - - -
maximum mm?/s | 2420 | 3520 | 5060 | 7480 - - -
Viscosity at 100 °C ISO 3104
minimum mm?/s - - - - 200 400 870
maximum mm?2/s - - - - 400 800 1
[SO 12185
Specific grjvity or IS0 3675 | kg/m3 report
or ISO 3838
Flash point| (minimum) ISO 2592 °C 250
Pour pointj ISO 3016 °C report
(1:88223 coryosion (3hat 1545160 | rating <2
Rust prote¢tionP ISO 7120 B | rating pass | - | :

Extreme-pressure proper-
ties ISO 14635-1 | rating >12
Failure load stage. A/8,3/90¢

Extreme-pfessure proper-
ties

ISO 14635-3 | Rating >12
Failure loadl stage.

A/2,8/50¢

Antifriction bearing wear
test

FE 8 machipe D 7,5/80-80d

Rolling elehents wear, max.

DIN 51819-3| mg 30

Water resigtance® rating report

Pumping ability / .
repor

dispensabilityf

Compositior] and properties{CKJ type products, containing solid lubricants (graphite, molybdenum disulfide or other
fillers) and pventually bit@unen. For the bitumen containing products, precise the content of bitumen included in|the
formulation

For the diluted products; the supplier shall indicate the nature of the solvent used and its concentration

a2 The pour poeintiof the oil should be atleast 5 °C lower than the minimum ambient temperature expected.

b Corrosi¢n_pr ion properties: in very difficult weather condition itional r r ion properti 1 be
required. Test methods (e.g. humidity cabinet, cyclic humidity cabinet, salt spray) and limits are to be negotiated between
the end user and the supplier.

¢ Gear type / Pitch line velocity / Temperature °C.

d  End user might request in some circumstances the test to be performed under 100 kN load (D 7,5/100-80). A pass in
the test under 100 kN allows not to run the test under 80 kN.

¢ Tests methods and limits to be agreed upon between the end user and the supplier.

f At the minimum temperature of the recommended operating temperature range of the products, the product shall
remain pumpable and dispensable using the available dispensing equipment. Eventually, the distribution system can be
equipped with suitable heating units to allow for proper lubricant circulation and for prevention of channelling in the case
of splash lubrication (immersion of the wheel or lubrication with idler gear). Test methods (e.g. apparent viscosity, channel
point) and limits to be agreed upon between the end user and the supplier.

g  For safety and health reasons, the base stock should not contain any aromatic extract.
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Table A.3 (continued)

Grade
Property Method Unit ISO 3448 As per Table 1
2200(3200] 1 | 2 | 3 | 4 | s
Base stock type® report
Solid lubricant / filler Report type, concentration and size distribution

Composition and properties: CK] type products, containing solid lubricants (graphite, molybdenum disulfide or other
fillers) and eventually bitumen. For the bitumen containing products, precise the content of bitumen included in the
formulation.

For

renmni

of s

the diluted products, the supplier shall indicate the nature of the solvent used and its concentration
The pour point of the oil should be at least 5 °C lower than the minimum ambient temperature expetted.

Corrosion protection properties: in very difficult weather conditions, additional rust protection prope
ired. Test methods (e.g. humidity cabinet, cyclic humidity cabinet, salt spray) and limits are’to’be negotia
end user and the supplier.

Gear type / Pitch line velocity / Temperature °C.

End user might request in some circumstances the test to be performed under 100,kN load (D 7,5/100-8
test under 100 kN allows not to run the test under 80 kN.

Tests methods and limits to be agreed upon between the end user and the supplier.

At the minimum temperature of the recommended operating temperature range of the products, the ¢
ain pumpable and dispensable using the available dispensing equipment. Eventually, the distribution sy

equfipped with suitable heating units to allow for proper lubricant circulation and for prevention of channellin

plash lubrication (immersion of the wheel or lubrication with idlergear). Test methods (e.g. apparent visco

rties can be
Led between

0). A pass in

roduct shall
stem can be
g in the case
Kity, channel

a

point) and limits to be agreed upon between the end user and the supplier.
g |For safety and health reasons, the base stock should not cehtdin any aromatic extract.
Table A.4 — Specifications for ISO-L-CKM open gear lubricants
Grade
Property Method Unit I1SO 3448 As per Table 1
2200 | 3200 1 2 3 4 5
Visfosity at 40 °C 1S0.3104
minimum mm?2/s| 1980 | 2880 | 4140 | 6120 - - -
makimum mm?2/s| 2420 | 3520 | 5060 | 7480 - - -
Visfosity at 100 °C ISO 3104
migimum mm?2/s - - - - 200 400 800
makimum mm?2/s - - - - 400 800 -
IS0 12185
Spdcific gravity or 1SO 3675 | kg/m3 report
or [SO 3838
Conppesition and propertles viscous products, mineral, partially synthetlc or synthetlc with corrosiof protection
pro pErLIcS, dllu I'CIITor Leu alltI=5C€IZUrc propertics duLIlUI 1Z111g da US¢E unuer EXLI'CINC lUdub lIlEbE PI UUULLb Ilay contain

bitumen. For the bitumen containing products, precise the content of bitumen included in the formulation.

ISO 7120 B if applicable. In very difficult weather conditions, additional rust protection properties can

Test methods (e.g. humidity cabinet, cyclic humidity cabinet, salt spray) and limits are to be negotiated between the end
user and the supplier.

be required.

b Gear type / pitch line velocity / temperature °C.

¢ End user might request in some circumstances the test to be performed under 100 kN load (D 7,5/100-80). A pass in
the test under 100 kN allows not to run the test under 80 kN.

d  Tests methods and limits to be agreed upon between the end user and the supplier.

¢ Atthe lowest recommended operating temperature, the product must remain applicable.

f For safety and health reasons, the base stock should not contain any aromatic extract.
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