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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.
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Introduction

The specifications for hydraulic fluids based upon mineral oils (H) are described in ISO 11158 and
the specifications for fire-resistant hydraulic fluids (HF) are given in ISO 12922. This document gives
specifications for environmentally acceptable hydraulic fluids (HE). These fluids are biodegradable and
have a low eco-toxicity. They are designed to minimize the impact upon the environment in the event of
aleak or spill.

Table A.1 contains guidelines for changing fluids from mineral-based oils to environmentally acceptable
fluids.
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Lubricants, industrial oils and related products (class
L) — Family H (Hydraulic systems) — Specifications for
hydraulic fluids in categories HETG, HEPG, HEES and HEPR
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Normative references

document specifies the requirements for environmentally acceptable hydraulicf

uids and is

ded for hydraulic systems, particularly hydraulic fluid power systems. The~purpose of this

ptable hydraulic fluids, and for the direction of original equipment manufacturers
ms.

document stipulates the requirements for environmentally acceptable hydraulic fluid
livery.

ification of fluids used in hydraulic application is defined'in ISO 6743-4. Thi
mpasses the four categories of environmentally acceptable fluids covered by ISO 674
[ (triglycerides), HEPG (polyglycols), HEES (synthetic ©stérs) and HEPR (polyalphg
" synthetic hydrocarbons).

following documents are referred to in théctext in such a way that some or all of t
Fitutes requirements of this document..For dated references, only the edition cited
ted references, the latest edition of the'referenced document (including any amendme

817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
049, Petroleum products — Detérmination of colour (ASTM scale)
160, Petroleum products —="Corrosiveness to copper — Copper strip test

592, Petroleum andrelated products — Determination of flash and fire points — Cleveld
od

909, Petroleum products — Calculation of viscosity index from kinematic viscosity
016, Petraleum and related products from natural or synthetic sources — Determination

104, Petroleum products — Transparent and opaque liquids — Determination of kinem

and

ronmentally
pf hydraulic

5 at the time

5 document
3-4, namely
holefins and

heir content
applies. For
hts) applies.

nd open cup

of pour point

itic viscosity

altulation of dynamic viscosity

[SO 3170, Petroleum liquids — Manual sampling

ISO 3448, Industrial liquid lubricants — 1SO viscosity classification

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

ISO 4259-1, Petroleum and related products — Precision of measurement methods and results — Part 1:
Determination of precision data in relation to methods of test

[SO 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
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ISO 4259-3, Petroleum and related products — Precision of measurement methods and results — Part 3:
Monitoring and verification of published precision data in relation to methods of test

ISO 4259-4, Petroleum and related products — Precision of measurement methods and results — Part 4:
Use of statistical control charts to validate 'in-statistical-control’ status for the execution of a standard test
method in a single laboratory

[SO 4263-1, Petroleum and related products — Determination of the ageing behaviour of inhibited oils and
fluids — TOST test — Part 1: Procedure for mineral oils

ISO 4263-3, Petroleum and related products — Determination of the ageing behaviour of inhibited oils and

fluids using

he TOST test — Part 3: Anhvdrous prnrpdurpfnr' synthetic hvﬂrnulirfluidc

1SO 4406, H|
1SO 6072, Ry
ISO 6245, Pé
ISO 6247, Pe
1SO 6296, Pg

ISO 6341, |
(Cladocera,

ISO 6614, P4

ISO 6618, P4
titration me

ISO 6619, Pq

ISO 6743-4,
(Hydraulic s}

ISO 7120, P4
preventing d

ISO 7346-2,
[Brachydani

ISO 8192, M
and ammoni

ISO 9120, Pd
other oils —

bdraulic fluid power — Fluids — Method for coding the level of contamination by solid par
ibber — Compatibility between hydraulic fluids and standard elastomeric materiqls
troleum products — Determination of ash

troleum products — Determination of foaming characteristics of lubri€ating oils

troleum products — Determination of water — Potentiometric Karl Fischer titration me

Vater quality — Determination of the inhibition of the mobility of Daphnia magna S
[rustacea) — Acute toxicity test

troleum products — Determination of water separability of petroleum oils and synthetic |

troleum products and lubricants — Determination.of acid or base number — Colour-indi
thod

troleum products and lubricants — Neutralization number — Potentiometric titration md

Lubricants, industrial oils and related!products (class L) — Classification — Part 4: Fan
hstems)

troleum products and lubricants — Petroleum oils and other fluids — Determination of|
haracteristics in the presepceof water

Water quality — Determination of the acute lethal toxicity of substances to a freshwate
b rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] — Part 2: Semi-static method

ater quality —(Test for inhibition of oxygen consumption by activated sludge for carbona
um oxidation

troleumand related products — Determination of air-release properties of steam turbin
Impinger method

ticles

thod

traus

fluids

rator

thod
ily H

rust-

i fish

reous

e and

(s in

ISO 9439, |

Jater quality — Evaluation of ultimate aerobic biodegradability of organic compoun

aqueous medium — Carbon dioxide evolution test

ISO 11500, Hydraulic fluid power — Determination of the particulate contamination level of a liquid sample
by automatic particle counting using the light-extinction principle

ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating U-tube

method

[SO 12937, Petroleum products — Determination of water — Coulometric Karl Fischer titration method

ISO 13226, Rubber — Standard reference elastomers (SREs) for characterizing the effect of liquids on
vulcanized rubbers
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ISO 13357-1, Petroleum products — Determination of the filterability of lubricating oils — Part 1:
Procedure for oils in the presence of water

ISO 13357-2, Petroleum products — Determination of the filterability of lubricating oils — Part 2:
Procedure for dry oils

ISO 14593, Water quality — Evaluation of ultimate aerobic biodegradability of organic compounds in
aqueous medium — Method by analysis of inorganic carbon in sealed vessels (CO2 headspace test)

ISO 14635-1, Gears — FZG test procedures — Part 1: FZG test method A/8,3/90 for relative scuffing load-
carrying capacity of oils

ISO
Crus

ISO 1

ISO 4
Vane

1SO 2
polyr

EN 1
bio-b

EN1
an ag

AST]
Vessd

ASTI
of Ail

ASTN
Inter]

AST]
Sam/

14669, Water quality — Determination of acute lethal toxicity to marine copepods
facea)

6221, Water quality — Guidance for determination of biodegradability in the marxirie env

0763, Petroleum and related products — Determination of anti-wear propérties of hydrd
pump method

6422, Petroleum and related products — Determination of shear stability of lubricating oi
ners — Method using a tapered roller bearing

807, Liquid petroleum products — Bio-lubricants — Criteria\and requirements of bio-lu
ased lubricants

7181, Lubricants — Determination of aerobic biologicalFdegradation of fully formulated
ueous solution — Test method based on CO2-production

I D2272, Standard Test Method for OxidationiStability of Steam Turbine Oils by Rotat
l

1 D2532, Standard Test Method for Viscosity and Viscosity Change After Standing at Low
[craft Turbine Lubricants

pretation

I D6866, Standard Test\Methods for Determining the Biobased Content of Solid, Liquid
les Using Radiocarbon Analysis
[erms and definitions

rms and{definitions are listed in this document.

nd JE€maintain terminology databases for use in standardization at the following ad¢

(Copepoda,

ronment

ulic fluids —

/s containing

bricants and

{ubricants in

ing Pressure

{emperature

1 D6081, Standard Practice for Aquatic Toxicity Testing of Lubricants: Sample Preparation and Results

nnd Gaseous

Iresses:

— 1

EC Electropedia: available at https://www.electropedia.org/

4 Sampling

Sampling of hydraulic fluids for the purpose of this document shall be carried out in accordance with the
pertinent procedure specified in ISO 3170. A representative test specimen should be taken for analysis.

Any drum, barrel, tanker compartment or other type of container delivered to the end user may be
sampled and analysed at the purchaser's discretion.
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5 Requirements of environmentally acceptable hydraulic fluids

5.1 General

For the purpose of this document, hydraulic fluids shall be triglycerides, polyglycols, synthetic esters,
polyalphaolefins and related hydrocarbon products. The classification of these hydraulic oils shall be
in accordance with ISO 6743-4 for categories HETG, HEPG, HEES and HEPR. The minimum category-
defining base oil type content for each category shall be in accordance with the requirements of Table 1.

Table 1 — Minimum category-defining base fluid content for each category

Categor Mass fraction Category defining base fluid? type con- | Total base fluid content of
gory tent of the total fluid formulation the fluid formulation
HETG % >50 270
HEPG % >50 270
HEES % >50 =70
HEPR % >50 270
a  Category{defining base fluid is identified as the relevant triglycerides, polyglycols, synthetic esters, polyalphaolefins
and related hydrocarbon products.
Environmerftally acceptable hydraulic fluids shall comply with the requirements of EN 16807, as follows:
HETG, HEPG, HEES and HEPR shall comply with the biodegradability ‘and the toxicity requirements.
Additionally, HETG and HEES shall comply with the carbon of-biological origin requirements| (see
Table 2).
The requirgments published in EN 16807 are intended as-baseline requirements for all bio-hased
lubricants, gnd represent minimum requirements compared to, for example, the European Ecolabgl for
Lubricants[3l. With the exception of content of carbon.of biological origin, these requirements car also
be minimunh requirements for other types of environmental standards existing in the world.
In a product line of either of the categories, for@ll grades of a line that uses the same additive pagkage
and the samje range of base stocks, toxicity\requirements may be tested only on the lightest, meflium
and heaviesf grade of the line.
The characteristics of the fluids shall.eomply with the limiting values set out in Table 2 and with the
limiting valyies of the relevant fluid category set out in Tables 3 to 6. The test methods and standards
listed in Tables 2 to 6 shall apply.
Table 2 — Environmental requirements for categories HETG, HEPG, HEES and HEPR
Characteristic of test Unit Requirement Test method or applicabjle
standard
ISO 14593¢ or ISO 94399
Blodegrad.ablllty resulting in mineralization of o, 60 or 1S0 16221¢
the organic matertat, 28d, min:
or EN 17181¢
Toxicity?
Acute fish toxicity, 96 h, LC50 mg/1 > 100 ISO 7346-2¢
Acute daphnia or copepods toxicity, 48 h, EC50 mg/1 > 100 ISO 6341¢ or ISO 14669¢
Bacterial inhibition, 3 h, EC50 mg/1 > 100 ISO 8192¢
Content of carbon of biological origin, min.P % 25 ASTM D6866

a

b

Cc

Water-soluble fluids shall be tested in accordance with the test method cited. Fluids with low water solubility shall be
tested using water-accommodated fractions, and shall be prepared in accordance with ASTM D6081.

Applies only to HETG and HEES type products.

The interpretation of the results of this test method is currently limited due to missing or inapplicable precision data.
In case of dispute or doubt, a referee test should be performed in an independent laboratory.

4
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The biodegradability and aquatic toxicity tests should be performed in a laboratory operating in
accordance with ISO/IEC 17025 or according to good laboratory practice (GLP).

5.2

Biodegradability

In case of dispute, the referee method for compliance with the biodegradability requirement shall
be the method specified in EN 17181. In order to check the procedure during the referee process, a
reference compound of known biodegradability shall be tested in parallel. Aniline shall be used when
testing water-soluble test compounds. For poorly water-soluble test substances, high oleic reference oil
(HORO) shall be used.

5.3

In ca
metH

In or
shall
test

shall

All o
to 6,

Allo
i.e. e
Syste
takel

Acute daphnia or copepods toxicity

se of dispute, the referee method for compliance with the invertebrate requiréement
od specified in ISO 6341.

der to check the procedure during the referee process, a reference conipound of kn
be tested in parallel. Tetrapropylenebenzenesulfonic acid shall be used when testing w
compounds. For poorly water-soluble test substances potassium-2,4,5-trichlorophe|
be used.

respectively, and as indicated below:

Table 3: category HETG;
Table 4: category HEPG;
Table 5: category HEES;
Table 6: category HEPR.

Fthe categories listed above pertain'to lubricants, industrial oils and related products
hvironmentally acceptable hydrauilic fluids, a typical application of which is in gener
ms. The composition of each.category is specified in the title of Tables 3 to 6. These €
 from 1SO 6743-4.

shall be the

wn toxicity
ater-soluble
noxyacetate

ther detailed specifications of each category mentioned inthis document are provided in Tables 3

bf Group HE,
al hydraulic
lements are
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Table 3 — Specifications for type HETG hydraulic fluids, triglycerides

Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Densi 15 oC kg /m3 ISO 12185
ensity at 15° m report report report report
Y 8 P P P P ISO 3675
Colour? - report report report report ISO 2049
Appearance ht 25 °C ] clear and clear and clear and clear and N
pp bright bright bright bright
Ash content by mass % b b b b 1SO 62¢5
Flash point
°C 165 175 185 195 ISO 25p2
Cleveland ogen cup, min.
Kinematic viscosity
— at-20°( mm?/s b b b b
— at 0 °C, nhax. mm?2/s 300 420 780 1400 ISO 31p4
— at40°C mm?2/s 19,8 to 24,2 | 28,8t035,2 | 41,4t050,6 | 61,2 to 74,8
— at 100 °J, min. mm?2/s 41 5,0 6,1 7.8
Viscosity Index - report report report report ISO 29p9
Pour point °C b b b b 1SO 30[L6
Low temperature fluidity oC b b b b ASTM D2532
after 7 days
ISO 66[19
Acid numbe mg KOH/g b b b b
ISO 66[18
ISO 12937
Water contept, max. mg/kg 1000 1000 1000 1000
ISO 62P6
ISO 44p6
Cleanliness level b b b b b
[SO 11300
Copper corrgsion,
rating 2 2 2 2 ISO 21p0
100 °C 3 h, max.
Rust prevention, 24 h:
Procedure Al - Pass Pass Pass Pass ISO 710
Procedure B - Pass Pass Pass Pass
a2  For purpgses pfiidentification, dye may be used by agreement between supplier and end user.
b Criteria of pepformance or values of characteristics shall be negotiated between supplier and end user.

¢ The requirements for two of the listed elastomer types shall be met. The values are minimum requirements for

standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HETG performance levels specified in this
document should be claimed.

¢ Report the results of the wet filterability test in accordance with 1SO 13357-1:2017, 11.2. HETG in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HETG in this document.

f  TAN = total acid number

g  RPVOT = rotating pressure vessel oxidation test

6 © IS0 2023 - All rights reserved
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Table 3 (continued)

Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Foam
— at 24 °C, max.
(Sequence 1) ml 150/0 150/0 150/0 150/0 ISO 6247
. geslomax T BU/0 8070 BU/0 8070
(Segpence II) m / / / /
— dt 24 °C, max.
(Seqhence I11) ml 150/0 150/0 150/0 15070
Air release, 50 °C, max. min 5 5 10 13 IS0 9120
Watgr separation
Timg to 3 ml emulsion at min b b b b ISO 6614
54°C
Elastomer compatibility®
1 00p h at given
temperature
NBR|1 according to °C 60 80 80 80
ISO 6072
HNBR/1 according to °C 60 80 80 80
ISO 13226
FKMJ/2 according to °C 60 80 80 80 ISO 1817
ISO 13226
Charjge in shore A grade +10 +10 *10 +10
hardness
Charjge in volume % ~3to +10 -3to +10 -3to +10 -3to +10
Change in elongation, max. % 30 30 30 30
Charnge in tensile strength, % 30 30 30 30
max
Oxidation stability:
Dry TOST test, time to h report? report? report? report? 1SO 4263-3
reach
ATANf = 2 mg KOH/g
RPVQTS min report report report report ASTM D2272
a  Hor purpeses of identification, dye may be used by agreement between supplier and end user.
b (ritéria‘of performance or values of characteristics shall be negotiated between supplier and end user.
c he requirements for two of the listed elastomer types shall he met The values are minimum regliirements for

standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealmg material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HETG performance levels specified in this
document should be claimed.

¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HETG in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HETG in this document.

f TAN = total acid number

g8 RPVOT = rotating pressure vessel oxidation test

©1S0 2023 - All rights reserved 7
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Table 3 (continued)

© IS0 2023 - All rights res

Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Shear stability, tapered
roller bearing, 20 h at
60 °C
— Loss in kinematic vis- % report report report report 1SO 26422
cosity at 40 {C
— Loss in Kinematic vis- % report report report report
cosity at 10Q °C
Load-carrying properties, | Failload
FZG A/8,3/90, min. stage 10 10 10 150 14635-1
Vane pump, Procedure A
Ring, max. mg - 120 120 120 ISO 20763
Vane, max. mg - 30 30 30
Filterability,|dryd
. . s o
. Stage I filterability, % 80 80 30 80 150 13367-2
min.
— Stage Il fiilterability, % 60 60 60 60
min.
Filterability,[wete
— Stagel fil:terability % report report report report 1SO 133p7-1
— Stage Il fiilterability % report report report report
a2 For purpgses of identification, dye may be used by agreement between supplier and end user.
b Criteria of performance or values of characteristi¢s'shall be negotiated between supplier and end user.
¢ The requlirements for two of the listed elastonier types shall be met. The values are minimum requirements for
standard refgrence elastomers. The elastomersiare suitable for guidance and selection of the correct sealing material.
Other materidls and/or test conditions may b€agreed between supplier and customer. The applicability to the behavigur of
the elastomerjused in practice should be considered.
d  Qils that|do not meet the dry filtérability requirements specified in ISO 13357-2 can perform satisfactorily ifi less
critical hydrdulic systems. Howeverno reference to meeting the relevant HETG performance levels specified inf this
document shquld be claimed.
¢ Report the results of the)wet filterability test in accordance with 1SO 13357-1:2017, 11.2. HETG in this docuyment
requires onlylthe result from1SO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtrqtion.
A lubricating ¢il, therefafe; is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements'for HETG in this document.
f - TAN = total adid'number
g€  RPVOT =[otating pressure vessel oxidation test
8 erved



https://standardsiso.com/api/?name=949f41b6563d0f06d1956921898f69e2

ISO 15380:2023(E)

Table 4 — Specifications for type HEPG hydraulic fluids, polyglycols

Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Densi 15 oC kg /m3 ISO 12185
ensity at 15° m report report report report
Y 8 P P P P ISO 3675
Colour? - report report report report ISO 2049
Appéarance at 25 °C ] clear and clearand | clearand | clear and i
PP bright bright bright bright
Ash gontent by mass % b b b b SO 6245
Flash point
°C 165 175 185 195 ISO 2592
Cleveland open cup, min.
Kinematic viscosity
— 4qt-20°C mm?2/s d d d d
— 3t 0 °C, max. mm?2/s 300 420 780 1400 ISO 3104
— 3t 40 °C, min. to max. mm?2/s 19,8 to 24,2 |28,8 to 35,2441,4 to 50,6 | 61,2 to 74,8
— 4t 100 °C, min. mm?2/s 41 5,0 6,1 7.8
Viscosity Index - report repert report report ISO 2909
Pour| point, max. °C -21 -18 -15 -12 ISO 3016
Low temperature fluidity oC b b b b ASTM D2532
aftey 7 days
ISO 6619
Acid[number mg KOH/g b b b b
ISO 6618
[SO 12937
Watgr content, max mg/kg 5000 5000 5000 5000
ISO 6296
ISO 4406
Cleanliness level b b b b b
[SO 11500
Copper corrosion,
rating 2 2 2 2 ISO 2160
100 {C 3 h, max.
Rust|prevention, 24h:
Procedure A - Pass Pass Pass Pass ISO 7120
Procedure B - Pass Pass Pass Pass
a  Hor purposes of identification, dye may be used by agreement between supplier and end user.
b (riteria of performance or characteristics values shall be negotiated between supplier and end user.

¢ The requirements for two of the listed elastomer types shall be met. The values are minimum requirements for
standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEPG performance levels specified in this
document should be claimed.

¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HEPG in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEPG in this document.

f TAN = total acid number.
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Table 4 (continued)
Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Foam
— at 24 °C, max.
(Sequence ) ml 150/0 150/0 150/0 150/0
— at 93 °C,max
(Sequence 11 ml 8070 8070 8070 8070 SO 6247
m at24°C,max. (Sequence | ) 150/0 150/0 150/0 150/0
Air release, $0 °C, max. min 7 7 10 13 ISO 9120
Elastomer compatibility®
after 1 000 H at given
temperaturg
NBR 1 accorgling to °C 60 80 — —
ISO 6072
HNBR/1 accprding to °C 60 80 100 100
ISO 13226
FKM/2 accoyding to °C 60 80 100 100 ISO 1817
ISO 13226
Change in shore A hardness, grade +10 +10 +10 +10
max.
Change in vdlume % -3to +10 «3to+10 | -3to+10 | -3to+10
Change in elpngation, max. % 30 30 30 30
Change in tepsile strength, % 30 30 30 30
max.
Oxidation stability:
Dry TOST tet, time to reach h 1000 1000 1000 1000 ISO 42638-3
ATANf = 2 mg KOH/g, min.
Shear stability, tapered roll-
er bearing, 20 hat 60 °C
— Loss in Kinematic % report report report report ISO 264p2
viscosity at 40 °C
— Loss in Kinematic % report report report report
viscosity at 100 °C
2 For purpgsesofidentification, dye may be used by agreement between supplier and end user.
b Criteria of p€pformance or characteristics values shall be negotiated between supplier and end user.
¢ The requirements for two of the listed elastomer types shall be met. The values are minimum requirements for
standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.
d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEPG performance levels specified in this
document should be claimed.
¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HEPG in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEPG in this document.
f - TAN = total acid number.
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Table 4 (continued)
Test method
Characteristic of test Unit Requirement appl?gable
standard
Viscosity grade 22 32 46 68 ISO 3448
o retes [ Fed [ [ w0 | w0 [ souesss
Vane pump, Procedure A
Ring,max mg = 120 120 120 1SO 20763
Vand, max. mg - 30 30 30
Filtefability, dryd
— Stage I filterability, min. % 80 80 80 80 IS0 13357-2
— Stage Il filterability, % 60 60 60 60
min
Filtepability, wete®
— Stage [ filterability % report report report report IS0 13357-1
— Stage Il filterability % report report report report
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Table 5 — Specifications for type HEES hydraulic fluids, synthetic esters

Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 100 ISO 3448
Densi 15 oC kg /m3 ISO 12185
ensity at 15° m report report | report | report report
Y 8 P P P P P ISO 3675
Colour? - report report | report | report report ISO 2049
Appearance bt 25 °C ) clear and | clear and C;i?jr clearand | clear and )
bright bright bright bright bright
Ash content by mass % b b b b b 1SO 6245
Flash point
°C 165 175 185 195 205 ISO 2502
Cleveland ogen cup, min.
Kinematic viscosity
— at-20°( mm?2/s d d d d d
— at 0 °C, nmhax. mm?2/s 300 420 780 1400 1500 ISO 3104
— at40 °C,min. to max. mm?2/s 19,8 to 28,8to | 41,4to 61,2to | 90,0to 110
24,2 35,2 50,6 74,8
— at 100 °d, min. mm?2/s 4,1 5,0 6,1 7,8 10,0
Viscosity Index - report report | repert | report report ISO 2909
Pour point, rhax °C =21 -18 -15 -12 -9 ISO 3016
Low temperature fluidity oC b b b b b ASTM Db532
after 7 days
ISO 6419
Acid number mg KOH/g b b b b b
ISO 6418
ISO 12937
Water content, max. mg/kg 1000 1000 1000 1000 1000
ISO 62P6
ISO 4406
Cleanliness level b b b b b b
ISO 11%00
Copper corrgsion,
rating 2 2 2 2 2 ISO 2160
100 °C, 3 h, max.
a2 For purpgses of identification, dye may be used by agreement between supplier and end user.
b Criteria of perforfrance or characteristics values shall be negotiated between supplier and end user.
¢ The requjirements for two of the listed elastomer types shall be met. The values are minimum requirements for

standard refgrerice elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEES performance levels specified in this
doucment should be claimed.

¢ Report the results of the wet filterability test in accordance with 1SO 13357-1:2017, 11.2. HEES in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEES in this document.

f TAN = total acid number.

g€  RPVOT =rotating pressure vessel oxidation test.
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Table 5 (continued)
Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 100 ISO 3448
Rust prevention, 24 h:
Procedure A - Pass Pass Pass Pass Pass ISO 7120
Procedure B - Pass Pass Pass Pass Pass
Foa
— gt 24 °C, max.
(Seglence 1) ml 150/0 150/0 150/0 150/0 150/0
— qt93°C max. ml 80/0 | 80/0 | 80/0 | 80/0 80/0 1S0 6247
(Seqgpence II)
— gt 24 °C, max.
(Seqhence I11) ml 150/0 150/0 150/0 150/0 150/0
Air release, 50 °C, (75 °C . a
for 1$0 VG 100), max. min 5 7 10 13 [SO 9120
Watgr separation
Timg to 3 ml emulsion at min b b y b b ISO 6614
54°C
Elastomer compatibility®
after) 1 000 h at given tem-
perafure
NBR|1 according to °C 60 80 80 — —
ISO 6072
HNBR/1 according to °C 60 80 80 100 100
ISO 13226
FKM}/2 according to °C 60 80 80 100 100 ISO 1817
ISO 13226
Charjge in shore A hard- grade +10 +10 +10 +10 10
ness| max.
Charnge in volume % -3to+10 | -3to+10 | -3to |-3to+10| -3to+10
+10
Charnge in elongation;max. % 30 30 30 30 30
Charjge in tensile strength, % 30 30 30 30 30
max
a  Hor purpeses of identification, dye may be used by agreement between supplier and end user.
b (ritéria‘of performance or characteristics values shall be negotiated between supplier and end user.
c he requirements for two of the listed elastomer types shall he met The values are minimum regliirements for

standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealmg material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEES performance levels specified in this
doucment should be claimed.

¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HEES in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEES in this document.

f TAN = total acid number.

g8  RPVOT =rotating pressure vessel oxidation test.
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¢ Report th

Table 5 (continued)
Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 100 ISO 3448
Oxidation stability:
Dry TOST test, time to h report? | reportb |reportb| reportb reportP 1SO 4263-3
reach
ATANf=2 mg KOH/g
RPVOTE min report report | report | report report ASTM D272
Shear stability, tapered
roller bearirlg, 20 h at
60 °C
— Loss in Kinematic vis- % report report | report | report repart ISO 26422
cosity at 40 {C
— Loss in Kinematic vis- % report report report report report
cosity at 10Q °C
Load-carrying properties, | Fail load
FZG A/8,3/9p, min. stage 10 10 10 10 ISO 146B5-1
Vane pump. Procedure A
Ring, max. mg — 120 120 120 — ISO 20763
Vane, max. mg — 30 30 30 —
Filterability,|dryd
. . o o
. Stage I filterability, % 80 80 80 80 80 1S0 13357-2
min.
— Stage Il ffilterability, % 60 60 60 60 60
min.
Filterability,|wete
— Stage f;l:terability % report report | report | report report ISO 133p7-1
— Stage Il fiilterability % report report | report | report report
a2  For purpgses of identification, dye may.be used by agreement between supplier and end user.
b Criteria of performance or characteristics values shall be negotiated between supplier and end user.
¢ The requlirements for two_ofthe listed elastomer types shall be met. The values are minimum requirements for
standard refgrence elastomerSs, The elastomers are suitable for guidance and selection of the correct sealing material.
Other materidls and/or test cenditions may be agreed between supplier and customer. The applicability to the behavigur of
the elastomerjused in practicé should be considered.
d  Qils that|do not mreet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily ifi less
critical hydrdulicsystems. However, no reference to meeting the relevant HEES performance levels specified in this
doucment should be claimed.

f  TAN = total acid number.

g  RPVOT =rotating pressure vessel oxidation test.

€ results of the wet Tilterability test in accordance with 150 13357-1:2017, 11.Z2. HEES 1n this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEES in this document.
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Table 6 — Specifications for type HEPR hydraulic fluids, polyalphaolefins and other synthetic

hydrocarbons
Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Densi 15 oC kg /m3 ISO 12185
ensity at 15° m report report report report
Y 8 P P P P ISO 3675
Colopr® - TEpPOTt TEpPOTt TEpPOTt TEpPOTt ISO 2049
Appéarance at 25 °C ) clear and clear and clear and clear and i
PP bright bright bright bright
Ash gontent by mass % b b b b SO 6245
Flash point
°C 165 175 185 195 ISO 2592
Cleveland open cup, min.
Kinematic viscosity
— 4t-20°C, max. mm?2/s b b b b
— 3t 0 °C, max. mm?2/s 300 420 780 1400 ISO 3104
— 4t 40 °C, min. to max. mm?2/s 19,8 to 24,2 | 28,8 t0 35,2/| 41,4 to 50,6 | 61,2 to 74,8
— 4t 100 °C, min. mm?/s 41 50 6,1 7.8
Viscosity index - report report report report ISO 2909
Pour point, max. °C =21 -18 -15 -12 ISO 3016
Low temperature fluidity after oC b b b b ASTM D2532
7 days
] ISO 6619
b b b b b
Acidjnumber®, max. mg KOH/g 1SO 6618
IS0 12937
Watgr content, max. mg/kg 1000 1000 1000 1000
ISO 6296
ISO 4406
Cleanliness level b b b b b
ISO 11500
Copper corrosion, 100 °C/3'hy rating 2 2 2 2 1SO 2160
max
Rust|prevention, 24h:
Procedure A - Pass Pass Pass Pass ISO 7120
Procedure B - Pass Pass Pass Pass
a  Hor purposes of identification, dye may be used by agreement between supplier and end user.
b (riteria of performance or characteristics values shall be negotiated between supplier and end user.

f TAN = total acid number.

¢ The requirements for two of the listed elastomer types shall be met. The values are minimum requirements for
standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEPR performance levels specified in this
document should be claimed.

¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HEPR in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
A lubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEPR in this document.

©ISO
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Table 6 (continued)
Test method
Characteristic of test Unit Requirement or
applicable
standard
Viscosity grade 22 32 46 68 ISO 3448
Foam
— at 24 °C, max. (Sequence ) ml 150/0 150/0 150/0 150/0
5 at93 °C, max. (Sequence ml 80/0 80/0 80/0 80/0 1SO 6247
— at 24 °C, max. (Sequence III) ml 150/0 150/0 150/0 150/0
Air release, $0 °C, max. min 5 5 10 13 ISO 9120
Water separation
min b b b b ISO 6414
Time to 3 mllemulsion at 54 °C
Elastomer compatibility®
after 1 000 K at given temper-
ature
NBR 1 accorling to ISO 6072 °C 60 80 — —
HNBR/1 accprding to °C 60 80 100 100
ISO 13226
FKM/2 accofding to ISO 13226 °C 60 80 100 100 ISO 1817
Change in shore A hardness, grade +10 +10 +10 +10
max.
Change in vdlume % -3to +10 -3%o +10 -3to +10 -3to +10
Change in elpngation, max. % 30 30 30 30
Change in tepsile strength, % 30 30 30 30
max.
Oxidation stpbility:
TOST test, time to reach h 1000 1000 1000 1000 1SO 4243-1
ATANf = 2 mg KOH/g, min.
Shear stability, tapered roller
bearing, 20 h at 60 °C
— Loss in Kinematic viscosity % report report report report ISO 26422
at40°C
— Loss in Kinematic visegsity % report report report report
at 100 °C
Load carrying properties, Fail load . i
FZG A/8,3/90, min! stage 10 10 10 150 14685-1
a For purpases‘ofidentification, dye may he nsed hy agreement hetween supplier and end nser

f TAN = total acid number.

b Criteria of performance or characteristics values shall be negotiated between supplier and end user.

¢ The requirements for two of the listed elastomer types shall be met. The values are minimum requirements for
standard reference elastomers. The elastomers are suitable for guidance and selection of the correct sealing material.
Other materials and/or test conditions may be agreed between supplier and customer. The applicability to the behaviour of
the elastomer used in practice should be considered.

d  Qils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfactorily in less
critical hydraulic systems. However, no reference to meeting the relevant HEPR performance levels specified in this
document should be claimed.

¢ Report the results of the wet filterability test in accordance with ISO 13357-1:2017, 11.2. HEPR in this document
requires only the result from ISO 13357-1 to be reported and does not specify pass or fail criteria for ISO 13357-1 filtration.
Alubricating oil, therefore, is not required to exhibit >50 % wet filterability performance levels as specified in ISO 13357-1,
to meet the requirements for HEPR in this document.
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Table 6 (continued)
Test method
Characteristic of test Unit Requirement appl?gable
standard
Viscosity grade 22 32 46 68 ISO 3448
Vane pump, Procedure A
Ring, max. mg 120 120 120 120 ISO 20763
Vane, max. mg 30 30 30 30
Filtepabttty, dry
— Stage I filterability, min. % 80 80 80 80 [SO 13357-2
— Stage Il filterability, min. % 60 60 60 60
Filterability, wet®
— Stage [ filterability % report report report report [SO 13357-1
— Stage Il filterability % report report repopt report

a

b

C

d

e

f

stand
Othe
the e

critiqal hydraulic systems. However, no reference to meeting.the relevant HEPR performance levels sp4
docu

requ
Alubficating oil, therefore, is not required to exhibit>50 % wet filterability performance levels as specified i
to mg

Hor purposes of identification, dye may be used by agreement between supplier,and end user.
(riteria of performance or characteristics values shall be negotiated betweep-supplier and end user.
]

he requirements for two of the listed elastomer types shall be met.The values are minimum req
ard reference elastomers. The elastomers are suitable for guidaneesand selection of the correct seq
" materials and/or test conditions may be agreed between supplier aid customer. The applicability to th
astomer used in practice should be considered.

(ils that do not meet the dry filterability requirements specified in ISO 13357-2 can perform satisfa

ment should be claimed.
Report the results of the wet filterability test in ac€drdance with ISO 13357-1:2017, 11.2. HEPR in ¢
res only the result from ISO 13357-1 to be reported-and does not specify pass or fail criteria for ISO 133
et the requirements for HEPR in this documeént.

TAN = total acid number.

hirements for
ling material.
b behaviour of

ctorily in less
cified in this

his document
b7-1 filtration.
h ISO 13357-1,

6

Most
displite, the procedure.described in ISO 4259-2 shall apply, only if the conditions specified iy
1SO 4

Precision

of the test methods Specified in Table 3 to Table 6 contain a precision statement

259-3 and ISO 4259-4 are met.

In cases of
[SO 4259-1,

© IS0 2023 - All rights reserved

17


https://standardsiso.com/api/?name=949f41b6563d0f06d1956921898f69e2

ISO 15380:2023(E)
Annex A
(informative)

Guidelines for changing fluids from mineral-based oils to
environmentally acceptable fluids
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