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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11158 was prepared by Technical Committee ISO/TC 28, Petroleum products and lubricants,
Subcommittee SC 4, Classifications and specifications.

This second edition cancels and replaces the first edition (ISO 11158:1997), which has been technically
revised.
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INTERNATIONAL STANDARD ISO 11158:2009(E)

Lubricants, industrial oils and related products (class L) —
Family H (hydraulic systems) — Specifications for categories
HH, HL, HM, HV and HG

WARNING — The handling and use of products as specified in this International Standard can be
hazardous if suitable precautions are not observed. This International Standard does not purport to
address all of the safety problems associated with its use. It is the responsibility of the user of this
International Standard to establish appropriate safety and health practices and to determine the
applicability of regulatory limitations prior to use.

1 Scope

This International Standard specifies the minimum requirements for new mineral oil hydraulic fluids and is
intended for hydraulic systems, particularly for hydrostatic hydraulic fluid power application. The purpose of
this International Standard is for the guidance of suppliers and end users of mineral oil hydraulic fluids and for
the direction of equipment manufacturers of hydraulic systems.

This International Standard is written in a general form so that its application can accommodate various
climatic conditions throughout the world. This International Standard also stipulates the requirements for
mineral-oil hydraulic fluids at the time of delivery.

Classification of fluids used in hydraulic applications is defined in ISO 6743-4. Of the categories covered by

ISO 6743-4, only five types of mineral oil based fluids are covered in this International Standard. These
categories are HH, HL, HM, HV and HG.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 2049:1996, Petroleum products — Determination of colour (ASTM scale)

ISO 2160:1998, Petroleum products — Corrosiveness to copper — Copper strip test

ISO 2592:2000, Determination of flash and fire points — Cleveland open cup method

ISO 2909:2002, Petroleum products — Calculation of viscosity index from kinematic viscosity

ISO 3016:1994, Petroleum products — Determination of pour point

ISO 3104:1994, Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity

ISO 3105:1994, Glass capillary kinematic viscometers — Specifications and operating instructions

ISO 3170:2004, Petroleum liquids — Manual sampling
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ISO 3448:1992, Industrial liquid lubricants — ISO viscosity classification

ISO 3675:1998, Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method

ISO 4259:2006, Petroleum products — Determination and application of precision data in relation to methods
of test

ISO 4263-1:2003, Petroleum and related products — Determination of the ageing behaviour of inhibited oils
and fluids — TOST test — Part 1: Procedure for mineral oils

ISO 4406:1999, Hydraulic fluid power — Fluids — Method for coding the level of contamination by solid
particles

ISO 5598:2008, Fluid power systems and components — Vocabulary

ISO 6072:2002, Hydraulic fluid power — Compatibility between fluids and standard elastomeric materials

ISO 6247:1998, Petroleum products — Determination of foaming characteristics of lubricating oils

ISO 6296:2000, Petroleum products — Determination of water — Potentiometric Karl Fischer titration method

ISO 6614:1994, Petroleum products — Determination of water separability of petroleum oils and synthetic
fluids

ISO 6618:1997, Petroleum products and Iubricants — Determination of acid or base number —
Colour-indicator titration method

ISO 6619:1988, Petroleum products and lubricants — Neutralization number — Potentiometric titration
method

ISO 6743-4:1999, Lubricants, industrial oils and related products (class L) — Classification — Part 4:
Family H (Hydraulic systems)

ISO 7120:1987, Petroleum products and lubricants — Petroleum oils and other fluids — Determination of
rust-preventing characteristics in the presence of water

ISO 9120:1997, Petroleum and related products — Determination of air-release properties of steam turbine
and other oils — Impinger method

ISO 12937:2000, Petroleum products — Determination of water — Coulometric Karl Fischer titration method

ISO 13357-1:2002, Petroleum products — Determination of the filterability of lubricating oils — Part 1:
Procedure for oils in the presence of water

ISO 13357-2:2005, Petroleum products — Determination of the filterability of lubricating oils — Part 2:
Procedure for dry oils

ISO 14635-1:2000, Gears — FZG test procedures — Part 1: FZG test method A/8,3/90 for relative scuffing
load-carrying capacity of oils

ISO 20763:2004, Petroleum and related products — Determination of anti-wear properties of hydraulic
fluids — Vane pump method

ISO 20764:2003, Petroleum and related products — Preparation of a test portion of high-boiling liquids for the
determination of water content — Nitrogen purge method
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AFNOR XP T 60-183:1994, Lubrifiants, huiles industrielles et produits connexes pour glissieres de machines-
outils — Pouvoir lubrifiant antisaccade (Lubricants, industrial oils and related products for machine tool
slideways — Anti-stick-slip lubricating ability)

CEC L-45-A-99, Viscosity Shear Stability of Transmission Lubricants?)

3 Sampling

Sampling of hydraulic oils for the purpose of this International Standard shall be carried out in accordance with
the pertinent procedure described in ISO 3170. The sample shall be evaluated on a representative portion.

Any drum, barrel, tanker compartment or any type of container delivered to the end user may be sampled and
analysed at the discretion of the purchaser.

4 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 apply.

5 Requirements of mineral oil hydraulic fluids

For the purpose of this International Standard, oils shall be refined petroleum oils. The classification of these
hydraulic oils shall be in accordance with ISO 6743-4.

Oils, when tested under prescribed methods, shall be in concurrence with limiting values set out in Table 1 to
Table 5, where applicable.

The appearance of the delivered oils shall be clear and bright and free of any visible particulate matter, under
normal visible light at ambient temperature.

The precision (repeatability and reproducibility) of the test methods for this International Standard and the
interpretation of the results shall be in accordance with ISO 4259 and shall be consulted in instances of
uncertainty or disputes.

Detailed specifications of each category mentioned in this International Standard are provided hereafter in
Tables 1 to 5 and as indicated below:

— Table 1, category HH;
— Table 2, category HL,;
— Table 3, category HM;
— Table 4, category HV;
— Table 5, category HG;

Composition, properties and typical applications of each category are reported at the head of each table.
These elements are taken from ISO 6743-4.

NOTE For the purposes of this International Standard, the term “% (m/m)” is used to represent the mass fraction of a
material.

1) This test method will become ISO 26422 Petroleum and related products — Determination of shear stability of
lubricating oils containing polymers — Method using a tapered roller bearing.

A 1A~ AAAA AT
Copyright International Organization for Standardization ghtS reserved 3
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



2009(E)

ISO 11158

‘s1asn pua ay} pue Jaiddns ay) usamiaq paaibe aq Aew (NY ‘NAdT ‘INd4 ‘6'8) | YEN uey} Jayjo siswojlse|d Jo sadA} 1oy Ajjiqiredwod Jo uouap ay

)

“Buliy usym piny olnepAy ayy jo Buusyy nyesed Aq pasjuesend aq pinoys wajsAs ay) 1oy paiinbal [9As] ssauljues|o ay) ‘abelo)s pue Jodsuel) Buunp seousnjul SnoleA o) pasodxa si ping 8y} jey) pajou aq

pinoys }| “Jasn-pus sy} pue Jaiiddns ay) usamiaq juswaaibe Aq paysiigelse aq Aew 90¥ OS| 0} Buiplodoe passaldxs [9Ad] Ssaulues|) Juspuadap-walsAs s pinj dliNeIpAY 8y} JO SSaUljUBS|D By} Jo sjuswalinbal ay]

“Josn-pus ay} pue Jaiddns ay) ussmiaq juswesibe Aq pasn aq Aew akp ‘uoneoyiuspl Jo sesodind 8y} 104

"(150) s8x0ISHUBD 0} JuBlEAINDS S| (S/zWW) PUodss Jad salewljiw dienbg

191D se pajeinsiqae si 1yBug-1ea|

]

p

o)

‘Joday

ug9l ‘0, 001 ‘L HEN

2109 OSI q q q q q q q q — 4 Aqneduwos Jswojse|g
q q — — — — — — ujw wnwixew ‘D, 28 e uoIs|nwa |w ¢ 0} swl} —
— — q q q q q q ujw wnwixew ‘O, PG Je uoIs|nwa |w ¢ O} swl} —
7199 OSI :uoneledas Jajepp
¥9.0¢ OS] 10
1€62Z1 OSI 40 9629 OSI Gz0'0 G200 Gz0'0 G200 Gz0'0 G200 6200 G200 (wyut) 9% | wnwixew ‘Jus)uod Jsjep
6199 OSI 10 8199 OSI L0 10 L0 10 L0 10 10 10 B/HOM Bw | wnwixew ‘Jaqunu py
91L0€ OSI 9- 9- 9- 9- 9- 6~ 45 Sl— Do wnuwixew ‘uiod unod
26S¢ OS| Sie (014 S6l g8l 74 99l ovl °r4% Do wnuwiuiw ‘dno uado puejeAs|) —
;uiod yse|4
- ) ) ) ) ) ) ) ) - Ssauljues|d
[ensIA 4910 14910 4910 491D 4910 491D 4910 4910 - p Do G2 1e soueleaddy
6v0c OSI q q q q q q q q — 04N0I0D
G/9¢ OSI q q q q q q q q g/ 0. Gl e Ajisueg
6062 OSI q q q q q q q q — xapul Aysodsip
winWiXew;wnwiuiw
GOLE OSIPUB #0LE OSI | 9L —SG€L | OLL—0°06 [8'VL—2'1L9|9°0S — V'l |2'GE—8'8C [Z¥Z — 86 |G'9L —G'EL [ 0Ll —00'6| g S/zWwW D, O ¥e A)s0osIA dljewaury
— 05l OA 001 OA 89 OA 9% OA Z€ OA (4407 Sl O9A 0l OA — (8v¥e OSI) apeib Aysoasipn
poyjaw 3sa] sjuawaiinbay sjun

S|I0 [JBUIW P3NGIYUI-UON

solysuajoeIey)

spinj} sainelpAy 1o jessuiw HH Aiobajed 1oy suoneosyioadg — | a|qeL

A

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© 1SO 2009 — All rights reserved

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

ssed ssed ssed ssed ssed q q q — g ainpasold —
ssed ssed ssed ssed ssed ssed ssed ssed — V ainpadold —
0ZLL OSI 4y $g ‘uonuanalid 1sny
0912 0S| z z z z z z z z sseo wnwixew ‘U € ‘D, 00} ‘U0ISOLI0D JaddoD
0€ (018 - — — — — — uiw wnuwixew ‘0, 28 1B UoIS|nwa |W ¢ 0} awi} —
— — 0¢ (0] 0¢ 0¢ (0] 0¢ ulw wnuiixeuw ‘D, G 18 UoIsiNWa |W ¢ 0} swn —
7199 OSI g :uonesedas Jsje\
¥9.0¢ OS] 10
1€621 OSI 40 9629 OSl Gz0'0 G200 Gz0'0 G200 Gz0'0 G200 G200 G200 (wyu) % | wnwixew ‘Jusju09 Iaye
6199 OSI 10 8199 OSI q q q q q q q q B/HOY Bw | | wnwixew ‘Jaquunu pioy
910€ OSI Zl- 4% Zl- Sl- 8l— \Z- 12— (0] % Do wnuixeuw ‘Juiod unod
SLe (114 S6l g8l 74 99l ovl °r4% Do wnuwiuiw ‘dno uado puejeAs|) —
265¢ 0S| ;uiod yse|4
- ) B ) B ) B ) ) - ssauljues|g
[ensIA 1910 1910 1910 1910 1910 1910 1910 1910 — p Do G2 Je doueleaddy
6v0¢ OSI q q q q q q q q - 0 4noj0o
G/9¢ 0S| q q q q q q q q gw/B> 0. Gl e Ayisueg
606¢ OSI q q q q q q q q - xepul Asoosin
0'vlL 066 08, oL 00's 0Ly oz'e 0S°C g SfgWw | wnwiujw 0, 001
G9L —GEL [ 0LL—0°06 |8'VL—C19[90S—¥'L¥ |2'GE — 882 | 2P —8'6L [G9L —G'€L|0'LL —00'6 | e S/zWW | WNWIXEW/ WNWIUIW 0. 0%
00S v 096 ¢ oot L 082 0cy 00¢€ 0slt 06 g SfzWW | Wnwixew 3,0
— — — — — — — 009 e S/zWW [ wnwixew 2. 02—
G0LE OSI pue y0L€ OSI ‘18 A)ISOOSIA DljeWaUY
- 051 OA 00} OA 89 OA 9% OA € OA ¢Z OA Sl OA 0L OA - (8¥ve OslI) apesb Aysoasip
poyjaw 3sa] sjuawaiinbay sjun

sanadoud uonepixo-iue pue ysni-ipue parosdwi ypm adAy 1H Jo sjio

sopsuajoeIey)

spinj soljnespAy (1o jesauiw H A1oBa3ed 104 suonjesydsedg — z ajqel

o r~hts reserved

1oN nnnn

A
Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

's18sn-pus 8y} pue Jaiiddns ay) usemiaq pealibe aq Aew (NV ‘INAdT ‘Wdd ‘B'8) | ¥EN uey) Joyjo siewosels Jo sadA} 1oy Ajignedwod Jo uoluyep ay L

y

‘saipadoud juabiajap yum spinj Joj palinbal Jou s| poylaw siy | 6

‘abeyoed aAlIppE 8y} Ul S8)BI0W [euonouny Jo soussald sy} Aq paouanpul S| Jaquinu pioe [epjiu|

)

“Buljiy usym piny onnepAy ayy jo Buusyly nyesed Agq pasjuesend aq pinoys wajsAs ay) 1o} paiinbal [9As] ssauljues|o ay) ‘abelo)s pue Jodsuel) Buunp seousnjyul snoleA o) pasodxa si ping 8y} Jey) pajou aq

pinoys }| “Jasn-pus sy} pue Jaliddns ay) usamiaq jJuswaaibe Aq paysiigelse aq Aew 90¥ OS| 0} Buiplodoe passaldxs [9Ad] Ssaulues|) Juspuadap-walsAs s pinj dliNeIpAY 8y} JO SSaUljUBS|D By} Jo sjuswaiinbal sy

“Josn-pus ay} pue Jalddns ay) usemiaq juswesibe Aq pasn aq Aew akp ‘uoneoyiuspl Jo sesodind ayy 104

"(150) s8x01S1HUBD 0} JuBlEAINDS S| (S/zW) PUodSs Jad salewijiw dienbg

]

1910 se pajeinaiqqe s ybug-esld

o)

‘yoday

q q q q q q q q Bw abpn|s s|gnjosur —
wnwixew
0'c 4 (14 0'C 0'c 0'C 0'c 0'C 6/HOM Buw ‘U 000 | JOYe JBqUINU PIOE Ul 8SEBIOUI —
L-€9¢¥ OSI :AJljIgels uonepixo
9-010 9-010 9-010 .-010 .-010 8-010 8-0}0 0L-010 — sseupiey y aloyg ul ebueyo —
0L 00 0L 010 0L o010 2L o0 ¢l oo SlLoo SLoo0 8L 010 % BUWN|OA Ul 8sealoul dAlelal —
U89l ‘0, 001 ‘I ¥EN
.09 OSI y Ayjiqiedwod Jawojse|g
q q - - - — - — ulw 0.6, —
- - ol oL S S S S ulw wnwixew ‘0,061 —
0cZl6 OSI :oseajal liy
0/0G1L 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL jw wnwixew ‘Il @duenbag —
0/08 0/08 0/08 0/08 0/08 0/08 0/08 0/08 |w wnuwixew ‘|| @ousnbag —
0/0G1L 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL jw wnwixew ‘| 9dusnbag —
1¥29 OSI :weo4
— 05l OA 001 OA 89 OA 9% OA Z€ OA (4407 Sl O9A 0l OA — (8v¥e OSI) apeib Aysoasipn
poyjaw 3sa] sjuawaiinbay sjun

saijadoud uoijepixo-ijue pue jsni-jjue parosdwi yum adAy 1H jo sjio

solysuajoeIey)

(panunuoo) z ajqeL

[

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© 1SO 2009 — All rights reserved

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

ssed ssed ssed ssed ssed 2 2 2 — g ainpadold —
ssed ssed ssed ssed ssed ssed ssed ssed — V ainpadold —
0ZlL OSI 1Y $ ‘uonuanaid ysny
09z OSI 4 4 4 4 4 4 4 Z SSEefo wnuwixew ‘U € ‘0, 00} ‘uoisouiod Jaddo
0e 0e — — — — — — ujw wnwixew ‘D, 28 e uoIs|nwa |w ¢ 0} swl} —
— — 0¢ (0] 0¢ 0¢ (0] 0¢ ulw wnuiixeuw ‘D, G 18 UoIsiNWa |W ¢ 0} swn —
7199 OSI y ‘uonesedss Jojen
¥9.0¢ OS] 10
1€6Z1 OSI 40 9629 OSI Gz0'0 G200 Gz0'0 G200 Gz0'0 G200 6200 G200 (wyut) 9% | wnwixew ‘Jus)uod Jsjep
6199 OSI 10 8199 OSI 2 2 2 2 2 2 2 2 B/HOM Bw | g wnwixew ‘Jsaquunu poy
910€ OSI 45 4% 45 Sl- 8l— Le- le- (0] Do wnuwixew ‘uiod unod
¢6S¢ OS| Sie (114 S6l g8l 74 99l ovl °r4% Do wnuwiuiw ‘dno uado puejeAs|) —
;uiod yse|4
- ' i ' i ' i ' ' - sssuljues|g
[ensIA 1910 14910 1910 491D 1910 491D 1910 4910 - 5 Do G¢ Je doueleaddy
6¥0¢C OSI ) 2 ) 2 ) 2 ) 2 - p 4N0I0D
GL9€ OSlI s 5 s s s 5 s 5 gw/B 0, Gl 1e Ayisuag
606¢ OSI b b b b b b b b - xopul A}S00SIA
0'vl 066 08°L oL 00°S 0Ly 0z'e 0S°C q SfgWw | Wwnuwiuiw 3, 001
G9L—GEL | OLL—006 |8'V.L—C19|9'0G— VLY |2'GE—8'8C [Z'PC—8'6) |S'OL —G'EL [0'LL —00'6| qS/zWW | WNWiXew/ wnwiuiw 0. 0%
S0LE OSI pue 0LE OSI 00S v 096 ¢ ooy | 081 (0144 0o¢ 0sl 06 q S/zWW | wWnwixew 0.0
— — — — — — — 009 q SlzWW | wnwixew 2, 02—
‘Je AJIS09SIA dljewaury|
— 05l OA 001 OA 89 OA 9% OA Z€ OA (4407 Sl O9A 0L OA — (8v¥e OSI) apeib Aysoasipn
poyjow 3sa] sjuawaiinbay syun

¢ Sonuadoud Ayjiqeasyjiy pue seam-jue pasoadu yym adAy WH Jo s|10

sop

sLajoRIRYD

spinj solnespAy 1o jesauiw WH A1oB693e9 10y suonyesydsadg — ¢ ajqel

o r~hts reserved

1oN nnnn

A
Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

- 0S 0S 0S 0S 0S 0S 0S % | Wnwiutw ‘Aungessyy || obeys —
- 0S 0S 0S 0S 0S 0S 0S % y wnwiuiw ‘Aungessyy | abeys —
L-2G€€L OSI 1M ‘Aljigesayiq
09 09 09 09 09 09 09 09 % | wnuwiuiw ‘Aunqessyy || obeyg —
08 08 08 08 08 08 08 08 % y Wnuwiuiw ‘Aqessyy | obeys —
¢-15¢€€l OSl Ap ‘Ayjigesayiq
— — 0¢ 0¢ 0¢ — — — Bw wnuwixew ‘sauen sso| Jyblam —
— — ozl ozl ozl — — — Bw wnuwixew ‘Bul weo sso| yblam —
v @inpaooud ‘€902 0S| _QEJQ aueA ‘uonosjold Jeapp
obeys
L-G€9¥1 OSI oL ol oL ol oL - — — peoj jled4 | wnwiuiw ‘06/€'8/V DZ4 ‘uonosjoid Jeapn
) 2 ) 2 ) 2 b) 2 Bw abpnjs sjgnjosur —
wnwixew
0C 0‘c 0C 0‘c 0C 0‘c 0C 0z - ‘U000 | Jeye Jaqunu pide Ul 8seasoul —
L-€9¢¥ OSI :A)ljige)s uonepixQ
9-010 9-010 9-010 /—010 /=010 8-010 8-010 0L—010 - ssaupJey v aioygs ul abueyo —
0L 00 0L 010 0L o010 2L o0 ¢l oo SlLoo SLoo 8L 010 % BUWIN|OA Ul 8sealoul dAlelal —
U89l ‘0, 001 ‘L ¥AN
¢.09 OSI | Apgnedwos Jswojse|g
2 2 - - - - - — ulw 0.6, —
- - €l oL S S S g ulw wnwixew ‘0,051 —
0cl6 OSI :osesjal Iy
0/0S1 0/0S1 0/0S1 0/0S1 0/0S1 0/0S1 0/0S1 0/0S1 |w wnuwixew ‘Ill @dusnbag —
0/08 0/08 0/08 0/08 0/08 0/08 0/08 0/08 jw wnwixew || @ousnbag —
0/0G1L 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL jw wnwixew ‘| 9dusnbag —
/1¥29 OSI :weo4
- 051 OA 00} OA 89 OA 9% OA € OA ¢Z OA Sl OA 0L OA - (8¥ve OslI) apesb Aysoasip
poyjow 3sa] sjuawaiinbay syun

e Seluadoud Ayjiqelayyy pue seam-fpue parosdw yym adAy WH Jo s|I0

sopsuajoeIey)

(panupuoo) ¢ ajqeL

Copyright International Organization for Standardization

Provided by IHS under license with ISO

© 1SO 2009 — All rights reserved

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

"S)|NSal SWeS aU} 0} Pea| Ao} 1By} pajelisuowwap aq Ued Ji Ji pasn aq Aew syonpoid jusjeainbs ‘0s| Aq synpoud
9S8Yj] JO UOIIEPUBLIWIOIS] BAISNOXS 10 JUSWSSIOPUS U 8)N}ISU0D JOU S80p pue pJepueis [euoneulslu| SIY) JO SI8SN JO 80UBIUBAUOD 8y} Joj USAIB s uonewuosul siyl (z

‘SWia)sAs uoieogn| pue oNeJpAY |EONLIO 8J0W Ul ©SN 10} 8|qe}NS SI Ji ‘sny | “Juasaid uonedyy (wrl G uey) Ss8|) auly UM pue ‘SUOIIPUOD SLUBIIXS JSOW 8y} Ul UsAs swajqoid uonedyy aAlb 0} Aj@yijun
eJay|ly || 86eys poob yum |10 uy Joy usym Ajjeroadse ‘sebe |10 ue se pawlioj 89 ued Jo ‘paonpold Si ) usyMm |10 ue ul Juesaid aq ued sjeb pue SIS 10 8y} Ul S}iS auly pue s|eb Jo soussald 8y} 0} BAISUSS BI0W S| pue
'}S9) 8189A8S 8J0W B S| 81npaooid 8y} Jo Led Siy} ey} palepIsuod S| )| '1S8} 8y} JO PUS 8y} Je 8.l By} pue sueiquBW S8} 8y} YBNOoIY} PN JO BJ MO [BIHUI 8} USBMIaq Oljel 8y} uodn paseq si uojeulwsalap || abels ay |

|
‘pazi|n .. sisy| WelsAs auly Ajpwalxa ssajun ‘esn uj swajqold souewlopad aAIB 0} Aj@xun ale ‘(| 810Uj00}

29s) aouewuopad || abe)s Jood e Ajuo Jng ‘Ajjiqessyy | obeys poob Buiaey S|IO “S}eJ MO} [BIHUI S) Y}IM Sueiquisw }s8) e ybnoiy) ping B Jo el Mojy uesw ay} jo uosuedwod e uodn paseq si uojeulwsalep | abels syl N

‘padinbal si £9/0z OSI Isulebe Buise)-a1 ou pue pljeA ulewa. 0} PaIapPISUOD ale ejep 1S9} 8y} ‘SPoyIaW PauouaLWaIoe ay} Japun pajenjeAs spinj 104 ‘(sued |le) 68€1LS NI PUe |82 dI ‘182 Hed :000Z Sg sepasiadns
£9/02Z OSI ¥eu} pajou aq pinoys }| "aouepinb 1o} pasn aq Aew sabplued sIa¥ol/\/uoje] Joy paysiigeisa Ajsnoiraid spwi| ay} ‘wiLsjul 8y} U "paulwia)ep uaaq sey Jajddns mau ayy wouy sabpupes dwnd DpQLA Jo uoisioaid
8y} [nun pajendys 8q Ued s)W| SSO| SSew dinjosge ou ‘Apuanbasuoy pasn aie [(;08WO | pue (z'ou] ‘YSN eBojsau0) ‘6] sabplLED 158} S19X01A/UOJET-UOU UBYM POYIdW BY} 10} BJep uoisioaid ou Ajuaiind aie aJay | [

'slasn-pua ay} pue Jaliddns ay} usemiaq paalbe aq Aew (NY ‘NAdT ‘Wdd "68) | YN uey} Jayjo siawojlseld jo sadA} Joy Ajjigedwod Jo uoniuyap ay |
‘saipadoud juabialap yum spinj Joj palinbal jou s| poylaw siy | y

‘abeyoed aAlIppe 8y} Ul S8)BI0W [euonouny Jo soussald sy Aq paouanpul S| Jaquinu pioe [efjiu] 6

“Buljiy usym piny onnedpAy ayy jo Buusyly nyeIed Agq pesjuesend aq pinoys wejsAs ay) 1oy paiinbal [aAs| ssauljues|o ay) ‘abelo)s pue Jodsuel) Buunp seousnjyul SNOLEA 0} pasodxa si pinj 8y} 1y} pajou aq
pinoys J| “Jesn-pus ay) pue Jaiddns ay) usemiaq Juswsaibe Aq paysigelss aq Aew 90pH OS| 0) Buiplodoe passaidxa [aAa] Ssaulues|) Juspuadap-walsAs s ping dlNeJpAY 8y} JO ssauljues|d ay) Jo sjuswalinbal sy

}

1q1D se pajeiraiqae st jybug-1es| °

"Jasn-pua ay} pue Jaiiddns ay) usamiaq Juswaalbe Aq pasn aq Aew aAp ‘uonesyiyuapl jo sasodind ay) Jo4 p

‘Hoday 5

"(150) s8x0ISHUBD 0} JuBlEAINDS S| (S/zWW) PUodSs Jad salewijiw dienbg q

'so|ineJpAy |esauab Joy si uopesldde |eoldAy v e

- 051 OA 00l OA 89 OA 9% OA ¢€ OA ZC OA Sl OA 0L OA - (8v¥e OSI) apetb Aysoasin

poylaIN 3sal sjuawaiinbay syun

so|jsivjorIRYD
¢ Sonuadoud Ayjiqeasyjiy pue seam-jue pasoadu yym adAy WH Jo s|10

(panunuoo) ¢ ajqeL

(2]

o r~hts reserved

1oN nnnn

A
Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

ssed ssed ssed ssed ssed 2 2 2 — g ainpadold —
ssed ssed ssed ssed ssed ssed ssed ssed — V 8inpagold —
0cLL OSI 4y $Z ‘uonuanalid i1sny
0912 0S| z z z z z z z z sseo wnwixew ‘U € ‘D, 00} ‘U0ISOLI0D JaddoD
0e 0¢ — — — — — — ujw wnwixew ‘D, 28 e uoIs|nwa |w ¢ 0} swl} —
- — o€ 0e 0€ 0e o€ 0€ ulw wnuwixew ‘D, 7§ 18 UoIs|nws |w ¢ 0} awi —
7199 OSI y :uoneledas Jayepp
¥9.02 OS| 10
1€621 OSI 40 9629 OSl Gz0'0 G200 Gz0'0 G200 Gz0'0 G200 G200 G200 (wyu) % | wnwixew ‘Jusluod Jejep
6199 0SI 40 8199 OSlI 2 5 2 5 2 5 2 5 B/HOM Bw | g wnwixew ‘Jequunu ploy
910€ OSI 8l— Le- v 12— (0] % 6€— 6€— 6€— Do wnuwixew ‘uiod unod
002 081 08l 081 74 Sl 14 145 Do wnuiuiw ‘dno uado puejers|y —
265¢ 0S| ;uiod yse|4
- s s s s s i s s - sseuljues|y
[ensIA 1910 14910 1910 491D 1910 491D 1910 4910 - 5 Do G¢ Je doueleaddy
6¥0¢ OSI b b b b b b b b - p 4N0J0D
G/9¢€ OSI 2 5 3 5 3 5 3 5 cwi/6y 0. Sl ¥e Ausueq
606¢ OSI (/4 ol (0142 (045 ovl ol (014 ol — xapul A}yso0siA
2 5 2 5 2 5 2 5 q S/eWw [ wnuwiuiw 0, 001
G9L—GEL | OLL—006 |8V —C19|9°0S — VLY |2'GE—8'8Z [Z'¥C—8'6L |S'9L —G'EL [0'LL —006| ¢ S/zWW | WNWIXEW/WNWIUW 0. 0%
2 5 2 5 2 5 2 5 q S/eww [ wnwixew 2.0
2 5 2 5 2 5 2 5 q S/gww [ wnwixew 0, 02—
G0L€ OSI puUe #0LE OSI ‘16 AJISOOSIA OljeWwaUY
- 051 OA 00} OA 89 OA 9% OA € OA ¢Z OA Sl OA 0L OA - (8¥ve OslI) apesb Aysoasip
poyjow 3sa] sjuawaiinbay syun

e Sauadoud aimesadway/A}isoasiA panosdwi yym adAy AH Jo s|IO

sopsuajoeIey)

spinj} soineapAy |10 jelauiw AH A1063jed 1oj suoneayioads — ¢ ajqel

© 1SO 2009 — All rights reserved

1N

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

- 0S 0S 0S 0S 0S 0S 0S % | Wnwiuiw ‘Aunqessyy || obeyg —
— 0S 0S 0S 0S 0S 0S 0S % y Wnwiuiw ‘Aqessyy | obeys —
L-2GEEL OSI 1om ‘Ajjigelay|iq
09 09 09 09 09 09 09 09 % | Wnwiuiw ‘Aunqessyy || obeyg —
08 08 08 08 08 08 08 08 % y Wnuwiuiw ‘Alqessyy | obeys —
¢-1/G€€l OSl Aip ‘Ayniqessyiq
— — 0¢ 0¢ 0¢ — — — Bw wnwixew ‘sauen sso| Jyblem —
— — ozl ozl 0zl — — — Bw wnuwixew ‘Bul weo sso| yblam —
v ainpaooud ‘€970z 0S| _QE:Q aueA ‘uonjosold Jeapn
abe)s
L-G€9¥1 OSI ol ol (0] ol oL — — — peo| le4 | wnwiuiw ‘06/€'8/V ©Z4 ‘uonosjoid Jeapn
) 2 ) 2 ) 2 b) 2 Bw abpnjs sjgnjosur —
wnwixew
0C 0‘c 0C 0‘c 0C 0‘c 0C 0C — ‘4 000 | Jsye Jsquinu pioe ul 8seasoul —
L-€9¢¥ OSI :AJIjIgels uonepixo
9-010 9-010 9-010 .-010 1-010 8-010 8-010 0L-010 — sseupiey y aloygs ul ebueyo —
0L 00 0L 010 0L o010 2L o0 ¢l oo SlLoo SLoo0 81010 % BUWN|OA Ul 8sealoul dAlelal —
U89l ‘0, 001 ‘I ¥EN
.09 OSI | Ayjiqiedwod Jawojse|g
2 2 - - - - - — ulw 0.6, —
- - €l €l S S S S ulw wnwixew ‘0,061 —
0cZl6 OSI :oseajal liy
0/0G1L 0/0S1L 0/0S1 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL jw wnwixew ‘Il @duenbag —
0/08 0/08 0/08 0/08 0/08 0/08 0/08 0/08 |w wnuwixew ‘|| @ousnbag —
0/0G1L 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL 0/0S1 0/0SL jw wnwixew ‘| 9dusnbag —
/1¥29 OSI :weo4
— 05l OA 001 OA 89 OA 9% OA Z€ OA (4407 Sl O9A 0L OA — (8v¥e OSI) apeib Aysoasipn
poyjow 3sa] sjuawaiinbay syun

e So1uadoud Ayjiqessy|iy pue Jesam-nyue pasosdwn yum adAy AH o s|I0

solysuajoeIey)

(panunuoo) ¢ ajqeL

11

o r~hts reserved

1oN nnnn

A
Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2009(E)

ISO 11158

"s}insaJ swes ay} 0} pes| Asy) Jey) pajelisuowap ag Ued Ji JI pasn ag Aew sjonpoud jusieainbg -Qg| Aq syonpoud
9S8Yj] JO UOIJEPUBLILIOS] BAISNOXS 10 JUSWSSIOPUS U 8)N}ISU0D JOU S80p pue pJepueis [euoneulslu| SIYl JO SI8SN JO 80USIUBAUOD 8y} Joj USAIB s uonewuosul siyl (g

'¢CY9C OS| dW0oda( |IIM poydwiisa]l

‘swivlsAs uoieoHgN| pue ofNeIpPAY |EONLIO 8J0W Ul 8SN 10} 8|qENNS SI J ‘sny | “Juasaid uonedyy (wrl G uey) SS8|) aul UM puUE ‘SUOIIPUOD SLUBIIXS JSOW 8y} Ul UsAs swa|jqoid uonelyjy aAib 0} Aj@yijun
eJay|ly || 86eys poob yum 1o uy Joy usym Ajeroadse ‘sebe |10 ue se pawlioj 8q ued Jo ‘paonpoid Si J usyMm |10 ue ul Juesaid aq ued sjeb pue SIS 10 8y} Ul S}iS aul pue s|eb Jo soussald 8y} 0} BAISUSS BI0W S| pue
‘1S9 8189A8S 8J0W B S| 81npaooid 8y} Jo Led Siy} ey} palepIsuod S| )| '1S8} 8y} JO PuS By} Je 8.l By} pue sueiqIBW S8} 8y} YBNOoIY} PNy JO BJ MO [BIHIUI 8} USBMIaq Ol 8y} uodn paseq s| uojeulwlalap || abels ay |

|
"paziin ale sia)|l} WalsAs auly Ajpwalxa ssajun ‘asn uj swajqoid souewsopad aAIb 0} Aj@yijun aJe ‘(] 81oujooy

29s) aouewopad || abe)s Jood e Ajuo Jng ‘Anjiqessyy | ebels poob Buiaey S|IO “8}e] MO [BIIUI S) YJIM SueiquIsW }S8} e yBnoiy) ping e Jo 8)el Mojy uesw 8y} Jo uosuedwod e uodn paseq si uojeulwsalep | abels syl .

‘pauinbal s €970z OS| 1sutebe Buisel-al ou pue pijeA Ulewal 0) PaIopISU0D a1e BJep }s8} 8y} ‘SpoylaW pauoiuswaloe ay) Japun pajenjeas spinj 104 ‘(sued |je) 68€1LS NIQ PUB L8Z dI ‘182 Med :000Z Sg sepesiadns
£9/0Z OSI 18y} pajou aq pjnoys }| “8ouepinb 1oy pasn aq Aew sabplied s1axolA/uole] 10y paysigelss Ajsnoiaald sl 8y} ‘Welul 8y} Ul “paulwielep usaq sey Jaiiddns mau ay) woly sebpupes dwnd D401 A 40 uoisioald ay)
[hun pajeindils q UeD SHWI| SSO| SSBW 8INjosge ou ‘Ajusnbasuo "pasn ale [(cd8WoL PUB (¢ou] ‘SN ‘BB0jsau0) ‘B8] sebpLiied 1s8) siedlA/UO}eT-UoU UsyM poyisw 8y} Joj elep uoisioaid ou Ajusino aie aisy ] [

‘sJasn pua ay} pue Jaiddns ay) usamiaq paaibe aq Aew (NY ‘NAdT ‘INd4 ‘6'8) | YEN uey} Jaylo siswojlse|d Jo sadA} 1oy Ajjiqiedwod Jo uouap ay |
‘saipadoud juabialap yum spinj Joj palinbal Jou s| poylaw siy |

‘abeyoed aAlIppE 8y} Ul S8iBIoW [euoouny o soussald sy} Aq peousnpul Si Jaquinu pioe |e

I 6
‘Buliy usym piny olinespAy ayy Jo Buusyly |njesed Aq pasjuesend ag pjnoys wajsAs ay} Joy palinbal [aAs] ssauljues|o sy} ‘ebelols pue podsuel) Buunp saduanjjul snolea o} pasodxa S| pinj} 8y} jey} pajou aq
pInoys 3| “Jasn-pua ay} pue Jajddns ay) usamiaq Juswaalbe Aq paysiigelsa aq Aew 90y OS] 0} Bulpioooe passaldxa |aAs] ssauljues|) ‘Juapuadap-walsAs si pinj dlineJpAy a8y} JO SSauljues|d 8y} Jo sjuswalinbal ay |

191D se pajeiraiqqe sijybug-ies|d M
*19sn-pua 8y} pue Jajddns ay) usamiaq Juswaaibe Aq pasn aq Aew aAp ‘uoieoyuapl jo sasodind ay} 104 p
‘Hoday 5
"(189) s8018HUSO 0} JUB[BAINDS SI (S/zWW) PUODSS Jad sajawW|iw aJenbg q
‘Jusudinba sulew pue uojoNIsUOd Bliqow Ul st uoeoldde [ealdlyy -
) 2 ) 2 ) 2 ) 2 % 0, 001 1 AYs00sIA dewau ul sso| —
5 5 5 5 5 5 5 5 % D, OF ¥e A)SO0OSIA ojewaury Ul sso| —
0, 09
w 66-V-G¥-1030 1e y 0z ‘buueaq Jajjol pasade; ‘Ajjigels Jeays
- 0SI OA 001 OA 89 OA 9 OA C€ OA CZ OA Sl OA 0L OA - (8¥ve OslI) apesb Aysoasip
poYyla\ 3sal sjuawalinbay spun
e So1adoud Ajiqessyjiy pue Jeam-1jue pasosduw ypum adAy AH o s|I0 SOnSHSIoLIEUD

(panupuoo) ¢ ajqe L

© 1SO 2009 — All rights reserved

192

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



ISO 11158:2009(E)

Table 5 — Specifications for category HG mineral oil hydraulic fluids

Characteristics Oils of HM type with improved anti-stick-slip properties @
Units Requirements Test method
Viscosity grade (ISO 3448) — VG 32 VG 68 —
Kinematic viscosity at: 1ISO 3104 and ISO 3105
0°C maximum mm?2/s P 420 1400
40 °C minimum/maximum mm2/s b 28,8-352 | 61,2-74,8
100 °C minimum | mm2/s ® 5,00 7,80
Viscosity index — ¢ ¢ ISO 2909
Density at 15 °C kg/m3 c c ISO 3675
Colour 4 — c c ISO 2049
Appearance at 25 °C © — Clbr Clbr Visual
Cleanliness — f f
Flash point:
— Cleveland open cup, minimum °C 175 195 ISO 2592
Pour point, maximum °C -18 -12 ISO 3016
Acid number, maximum 9 [ mg KOH/g ¢ ¢ ISO 6618 or ISO 6619
Water content, maximum % (m/m) 0,025 0,025 1ISO 6296 or ISO 12937
or ISO 20764
Copper corrosion, 100 °C, 3 h, maximum class 2 2 ISO 2160
Rust prevention, 24 h: ISO 7120
— Procedure A — Pass Pass
— Procedure B — Pass Pass
Foam: 1ISO 6247
— Sequence |, maximum ml 150/0 150/0
— Sequence ll, maximum ml 80/0 80/0
— Sequence lll, maximum ml 150/0 150/0
Elastomer compatibility h ISO 6072
NBR 1, 100 °C, 168 h
— relative increase in volume % 0to 12 0to 10
— change in Shore A hardness — Oto-7 Oto-6
Oxidation stability: 1ISO 4263-1
— increase in acid number after 1 000 h, maximum — 2,0 2,0
— insoluble sludge mg ¢ ¢
Wear protection,FZG A/8,3/90 minimum Fail load 10 10 ISO 14635-1
stage
Wear protection, vane pump i
— weight loss cam ring, maximum mg 120 120 ISO 20763
— weight loss vanes, maximum mg 30 30 Procedure A
Friction characteristics — j j AFNOR XP T 60-183
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Table 5 (continued)

Oils of HM type with improved anti-stick-slip properties @
Characteristics

Units Requirements Test method

Viscosity grade (ISO 3448) — VG 32 VG 68

a A typical application is for machines with combined hydraulic and plain bearing way lubrication system where it is necessary to minimize vibration or

intermittent sliding (slip-stick) at low speed.

b Square millimetres per second (mm?2/s) is equivalent to centistokes (cSt).

¢ Report.

d For the purposes of identification, dye may be used by agreement between the supplier and the end-user.
e Clear-bright is abbreviated as Clbr.

f

The requirements of the cleanliness of the hydraulic fluid is system-dependent. Cleanliness level expressed according to ISO 4406 may be
established by agreement between the supplier and the end-user. It should be noted that the fluid is exposed to various influences during transport and
storage; the cleanliness level required for the system should be guaranteed by careful filtering of the hydraulic fluid when filling.

9 Initial acid number is influenced by the presence of functional moieties in the additive package.

h The definition of compatibility for types of elastomers other than NBR 1 (e.g. FPM, EPDM, AU) may be agreed between the supplier and the end

users.
! There are currently no precision data for the method when non-Eaton/Vickers test cartridges [e.g. Conestoga USA, Inc.4) and Tokimec#)] are used.
Consequently, no absolute mass loss limits can be stipulated until the precision of V104C pump cartridges from the new supplier has been determined. In
the interim, the limits previously established for Eaton/Vickers cartridges may be used for guidance. It should be noted that ISO 20763 supersedes
BS 2000: Part 281, IP 281 and DIN 51389 (all parts). For fluids evaluated under the aforementioned methods, the test data are considered to remain valid
and no re-testing against ISO 20763 is required.

i AFNOR XP T 60-183 tribometer test method, or any other suitable method agreed with the supplier and /or the end-user, may be used to demonstrate
the frictional properties of the oil, and the absence of stick-slip phenomena (steel/steel contact).

4) This information is given for the convenience of users of this International Standard and does not constitute an
endorsement or exclusive recommendation of these products by ISO. Equivalent products may be used if it can be
demonstrated that they lead to the same results.
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