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1. SCOPE

ISO 7745 shall be used for providing detailing, operational characteristics, advantages, disadvantages, and factors
affecting the choice to be made among fire-resistant fluids.

TABLE 1 - SCOPE AND FIELD OF APPLICATION

General More specific
Code letter Applications applications Composition and properties Symbol Remarks
H Hydraulic systems Applications where fire-  Oil-in —water emulsions HFAE  Typically more than 80%

resistant fluids are

required
Ch

Water-in-oil emulsions HFB

Water polymer solutions HFC Typically Ig
content

Synthetic fluids containing no water HFDR (') Fluids in th

and consisting of phosphate esters should be
taking into
environme
hazards

Synthetic fluids containing no water, HFDS

and consisting of chlorinated

hydrocarbons

Synthetic fluids containingno water HFDT

and consisting of mixtures\of HFDR

and HFDS fluids

Synthetic fluids containing no water HFDU

and of other compesitions

Vegetable Oils and’esters of HETG

vegetable oils< biodegradable fluids

Heat-seltions in'.‘.'a&er—l-l-%—'l’-yp&eal-lwlo
water contént

water content

re than 80%

ss than 80% water

lese categories
belected carefully,
laccount possible
htal or health

HFAE, HFC, HFD
addressed.

2. REFERENCE$

2.1 Applicable D

The following publ
latest issue of SAH
2.1.1 SAE Publi

Available from SA
USA and Canada)

R, HFDU and HETG oils are covered-in this specification. HFAS, HFB and Hf

D
ocuments

cations form a part-6f:this specification to the extent specified herein. Unless other
publications shall-apply.

cations

E International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 87
or 724-776-4970 (outside USA), www.sae.org.

SAE MS1000 L

FDS fluids are not

wise indicated, the

F-606-7323 (inside

nnnnnnnnnnnnnn

SAE MS1001 Lubricants, Industrial Qils, and Related Products Type A Lubricants for General Purpose and Total Loss
Systems

SAE MS1002 Lubricants, Industrial Oils, and Related Products Type C (Gears) Specification

SAE MS1004 Lubricants, Industrial Oils, and Related Products Type H (Hydraulic Fluids) - Specification

SAE MS1005 Lubricants, Industrial Oils, and Related Products Type HF Fire-Resistant Hydraulic Fluids - Specification

SAE MS1006 Lubricants, Industrial Oils, and Related Products Type F Lubricant for Spindle Bearings, and Associated

Clutches - Specification
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SAE MS1007 Lubricants, Industrial Oils, and Related Products Type G Slideway Lubricants - Specification

SAE MS1008 Lubricants, Industrial Oils and Related Products Type M (Metal Removal Fluids) - Specification

SAE MS1011  Lu

212

bricants, Industrial Oils and Related Products - Type X (Greases) - Specification

Publications

Referenced ASTM, BS, CEN, DIN, IP, ISO, and VDMA Standard hardcopies are available from the ILI Website
(http://www.ili-info.com) or by contacting ILI at:

Europe

ILI, Index House, A
Tel: +44 (0)1344 6
Email: databases@

USA

ILI, 610 Winters AV
Tel: 201-986-1131
Email: sales@ili-in

21.3 ASTM Pub

Available from AS
Tel: 610-832-9585
ASTM D 92 Te
ASTM D 95 Te

ASTM D 97 Te

scot, Berkshire, SL5 7EU, UK
36400 Fax: +44 (0)1344 291194
Dili.co.uk

enue, Paramus, NJ 07652, USA
Fax: 201-986-7886

‘0.com

lications

TM International, 100 Barr Harbor Drive, P.O..Box C700, West Conshohocken
www.astm.org.

st Method for Flash and Fire Points by Clevéland Open Cup
st Method for Water in Petroleum Products and Bituminous Materials by Distillation

st Methods for Pour Point of Petréleum Products

ASTM D130 M

ASTM D 445

ASTM D 471

ASTM D 482

ASTM D 664

Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (and Calc
Vigcosity)

Test Method forsRubber Property - Effect of Liquids
Test Method-for Ash from Petroleum Products

Test-Method for Neutralization Number of Petroleum Products by Potentiometric Titrati

thod for Detection of Copper.Corrosion from Petroleum Products by Copper Strip T4

, PA 19428-2959,

rnish Test

hlation of Dynamic

DN

ASTM D 665A

ASTM D 665B

Water

ASTM D 892

ASTM D 943

ASTM D 974

Test Method for Foaming Characteristics of Lubricating Oils
Standard Test Method for Oxidation Characteristics of Inhibited Mineral Oils

Test Method for Acid and Base Number by Color-Indicator Titration

Test Method for Rust-Preventing Characteristics of Inhibited Mineral Oil in the Presence of Water

Test Method for Rust-Preventing Characteristics of Inhibited Mineral QOil in the Presence of Synthetic Sea
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ASTM D 1298

ASTM D 1401

ASTM D 1744

ASTM D 2140

ASTM D 2270

ASTM D 2422

ASTM D 2619

ASTM D 2896

ASTM D 3238

ASTM D 3427

ASTM D 3707

ASTM D 4052

ASTM D4289

ASTM D 4294

ASTM D 4927

ASTM D 4951

ASTM D 5182

ASTM D 5185

ASTM D 5621

ASTM D 6046

ASTM D 6278

ASTM D 6304

Test Method for Density, Relative Density (Specific Gravity), or APl Gravity of Crude Petroleum and
Liquid Petroleum Products by Hydrometer Method

Test Method for Water Separability of Petroleum Qils and Synthetic Fluids
Test Method for Determination of Water in Liquid Petroleum Products by Karl Fischer Reagent
Test Method for Carbon-Type Composition of Insulating Oils of Petroleum Origin

Practice for Calculating Viscosity Index from Kinematic Viscosity at 40°C and 100°C

Classification of Industrial Fluid Lubricants by Viscosity System
Test Method of Hydrolytic Stability of Hydraulic Fluids (Beverage Bottle Method)

Standard Test Method for Base Number of Petroleum Products by, Poténtiometriic Perchloric Acid
Titration

Method for Calculation of Carbon Distribution and Structural Group Analysis of Petfoleum Oils by the
N-D-M Method

Test Method for Air Release Properties of Petroleum Oils

Test Method for Storage Stability of Water-in-Oil Emulsions by the Oven Test Method
Test Method for Density and Relative Density of kiquids by Digital Density Meter
Standard Test Method for Elastomer Compatibility of Lubricating Greases and Fluids

Test Method for Sulfur in Petroleum_and Petroleum Products by Energy-Dispersive X-ray Fluorescence
Spgectrometry

Test Method for Elemental Analysis of Lubricant & Additive Components - Barium, Calcium, Phosphorus,
Syifur & Zinc By Wavelength-Dispersive X-Ray Fluorescence Spectroscopy

Test Method for thel Determination of Additive Elements in Lubricating Oils by Inductively Coupled
Plasma Atomic Emission Spectrometry

Test Method-fof Evaluating the Scuffing (Scoring) Load Capacity of Oils (FZG Visual Method)
Test Method for Determination of Additive Elements, Wear Metals, and Contaminants in Used Lubricating

Oils -and Determination of Selected Elements in Base Oils by Inductively Couplg¢d Plasma Atomic
Erpission Spectroscopy (ICP-AES)

Test Method for Sonic Shear Stability of Hydraulic Fluid
Standard Classification of Hydraulic Fluids for Environmental Impact

Standard Test Method for Shear Stability of Polymer Containing Fluids Using a European Diesel Injector
Apparatus

Test Method for Determination of Water in Petroleum Products, Lubricating Oils and Additives by
Coulometric Karl Fischer Titration
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ASTM D 7236

ASTME 70

ASTM E 659

ASTM E 1687

Test Method for Flash Point by Small Scale Closed cup Tester (Ramp Method)
Test Method for PH of Aqueous Solutions with the Glass Electrode

Test Method for Autoignition Temperature of Liquid Chemicals

2.1.4 BS Publications

Standard Test Method for Determining Carcinogenic Potential of Virgin Base Qils in Metalworking Fluids

Available from British Standards Institution, Customer Services, 389 Chiswick High Road, London W4 4AL, United

Kingdom, Tel: +44
BS 188

BS 2000:PTA226

BS 4056
BS 4231

BS 4385

BS EN 15751

2.1.5 CETOP Py
Hardcopies of ref
referenced in 2|
http://www.cetop.o

0-20-8996-9001, www.bsi-global.com.

Determination of the Viscosity of Liquids

Methods of Test for Petroleum and Its Products — Petroleum Products — Calc
Index from Kinematic Viscosity

Determination of Autoignition Temperature
Classification for Viscosity Grades of Industrial Liquid Lubricants

Methods for Determination of Water in Crude~Petroleum, Petroleum Produc
Materials by Distillation (Superseded by ISO 9029)

Automotive fuels. Fatty acid methyl ester (FAME) fuel and blends with diesel fue
oxidation stability by accelerated oxidation- method

blications
brenced Standards are not in the' ILI database but may be special ordered by

1.2 or by contacting the- European Oil Hydraulic and Pneumatics Con
rg) at:

British Fluid Power
Cheriton House
Cromwell Business
Banbury Road
Chipping Norton
GB-Oxfordshire O
Phone: +44 (1608
Fax: +44 (1608) 64
E-Mail: enquiries@

Association

Park

7 5SR
647900
7919
BEPA.co.uk

hlation of Viscosity

s and Bituminous

|. Determination of

contacting ILI as
nmittee (Website:

http://www.BFPA.co.uk.

CETOPR39H

CETOP R 48H

CETOP RP 110H

CETOP RP 112 H

Schedule of Required Data for Hydraulic Fluids

Procedure for Determining Corrosion Resistant Characteristics of Water Base Fire Resistant Fluids

Hydraulic Fluids for Hydraulic Transmission - Fire Resistant Fluids - Group HFA —

Specifications

Fluids for Hydraulic Transmission - Mineral Oils Category HV - Method for Determination of Shear

Stability
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2.1.6  Denison Publication

Available from Dennison Hydraulics, 14 Route du bois blanc — B.P. 539, 18105 Vierzon Cedex, France.
http://pagesperso-orange.fr/fluidsinfo/Sommaire.htm.

Denison H30585 Denison Hydraulic Fluid Specification.

2.1.7 DIN Publications

Available from Deutsches Institut flir Normung e.V., Burggrafenstrasse 6, 10787 Berlin, Germany, www.din.de.

DIN 38 404/5 Gegrman Standard Methods for Examination of Water, Waste Water and Sludge;(Phyjsical and Physico-
Chemical Characteristics (Group C); Determination of PH Value (C5)

DIN 38 405/1 German Standard Methods for the Examination of Water, Waste Water,and”Sludge; |Anions (Group D);
Dgtermination of Chloride lons (D 1)

DIN 38 405/5 German Standard Methods for the Examination of Water, Waste Water and Sludge; |Anions (Group D);
Dgtermination of Sulfate lons (D 5)

DIN 38 405/9 Ggrman Standard Methods for the Examination of Water, Sewage and Sludge; Anions (Group D),
Dgtermination of Nitrate lons (D9)

DIN 38 406/1 German Standard Methods for the Examination of Water, Waste Water and Sludge; Cations (Group E);
Dgtermination of Iron (E1)

DIN 38 406/3 Ggrman Standard Methods for the Examination of Water, Sewage and Sludge; CGations (Group E),
Dgtermination of Calcium and Magnesiut’(E3)

DIN 38 409/7 Ggrman Standard Methods for the*Examination of Water, Sewage and Sludge; Summary of Indices of
Adtions and Substances (Group H); Determination of Acid and Base Capacity (H7)

DIN 51 345 Testing the Compatibility of Fire Resistant Hydraulic Fluids with Metals
DIN 51 346 Testing the Stability of Fire Resistant Hydraulic Fluids

DIN 51 348 Test of Fire Resistant Governor Fluid - Determination of Hydrolytic Stability

DIN 51 354/2 Mechanical ‘Festing of Lubricants by the FZG Gear Rig Test Method; Method A/8, 3/90 for Testing
Lupricating-Oils

DIN 51 369 Teisting of Cooling Lubricants; Determination of the PH Value of Water-Mixed Cooling lJubricants

DIN 51 373 Testing of Fire Resistant Heat Transfer Fluids - Determination of Resistance to Oxidation Including an
Assessment of the Catalyst Plates

DIN 51 381 Testing of Lubricating Oils, Governor Oils & Hydraulic Fluids; Determination of Air Release Properties

DIN 51 382 Determination of Shear Stability of Polymer-Containing Lubricating Oils by the Diesel Injector Nozzle
Method
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DIN 51 389/2

DIN 51 519

DIN 51 558/1

DIN 51 561

DIN 51 562/1

DIN 51 566

DIN 51 569

DIN 51 585

DIN 51 592

DIN 51 599

DIN 51 757

DIN 51 759/1

DIN 51 794

DIN 53 505

DIN 53 521

DIN 53 538/1

DIN 53 538/2

Determination of Lubricants; Mechanical Testing of Hydraulic Fluids in the Vane-Cell-Pump; Method A for
Anhydrous Hydraulic Fluids

Lu

bricants; ISO Viscosity Classification for Industrial Liquid Lubricants

Testing of Mineral Oils; Determination of the Neutralization Number, Colour Indicator Titration

Testing of Mineral Oils, Liquid Fuels and Related Liquids; Measurement of Viscosity Using the Vogel-
Ossag Viscometer; Temperature Range: Approximately 10 to 150-Deg C (CANCELLED)

Viscometry - Determination o Kinematic Viscosity Using The Ubbelohde Viscometer - Part 1: Apparatus

An
Te

De
to

Te
Oi

Te
Fil

De
Te

Te
(S

Te
Te
De

St
Ch

St
Ch

d Measurement Procedure
sting of Lubricants; Determination of Foaming Characteristics (CANCELLED)

termination of Viscosity of Mineral Oils, Liquid Fuels and Related Liquids at Tempe
Approximately 10°C Using the Vogel-Ossag Viscometer

sting of Lubricants; Testing of Corrosion Protection Propertiescef Steam Turbine
s Containing Additives

sting of Lubricants; Determination of the Content of Undissolved Matter in Lubricati
er Method

fermination of Demulsification Capacity of Lubricating Oils Using the Stirring Method
sting of Mineral Oils and Related Materials; Determination of Density

sting of Liquid Mineral Oil Products;yMethod of Test for Copper Corrosion;
JPERSEDED BY ISO 2160)

sting of Mineral Oil Hydrocarbons; Determination of Ignition Temperature
sting of Rubber, Elastomers; and Plastics; Shore Hardness Testing A and D
termination of the Behaviour of Rubber and Elastomers when Exposed to Fluids ang

bndard  Reference Elastomers; Acrylonitrile-Butadiene Rubber (NBR); Pe
aracterizing<Service Fluids with Respect to their Action on NBR

hndard-Reference Elastomers; Acrylonitrile Butadiene Rubber (NBR) with Low Acry
aracterizing Test Liquids and Greases Bases on Mineral Qil

ratures from -55°C

Oils and Hydraulic

g Oils; Membrane

Copper Strip Test

Vapours

roxide-Cured, for

onitrile Content for
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2.1.8 EPA Publications

Standard test methods of the U. S. Environmental Protection Agency. SW-846 Methods are available on-line (Website:
http://www.epa.gov/epaoswer/hazwaste/test/8xxx.htm). Method 24 available in the Code of Federal Regulations in 40

CFR, Part 60, Appendix A).

EPA SW 846, Method 8082
EPA SW 846, Method 8121

EPA SW 846, Method 8270C

Polychlorinated Biphenyls (PCB's) by Gas Chromatography

Chlorinated Hydrocarbons by Gas Chromatography: Capillary Column Technique

Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

2.1.9 Federal T4

Standard test m
http://stinet.dtic.mil

st Method Publications

bthods of the U.S. Department of Defense. FTM methods are available
). Department of Defense Index of Specifications and Standards (DODISS) field

FED-STD-791C in
FTM 6930 Hi
2.1.10

Available from

“DODISS ID NUMBER?” search field. Available in PDF format (Acrobat Reader Softy

gh-Temperature - High Pressure Spray Flammability; Lubricants, diquid Fuels and Re

IP Publicafions

http://www.intertek-cb.com/news/IP_Methods.shtml. ~Europe +44 1708.680.248

713.844.3263, Asig Pacific: +65 6322 8228.

on-line (Website:
ed search. Enter
vare required).

lated Products

North America

atic Viscosity and

of Water

-Indicator Titration

IP 15 Pdtroleum Products - Determination of Pour Point

IP 36 Dgtermination of Open Flash and Fire Points Cleveland Method

IP 71(Sect. 1) Pgtroleum Products - Transparent and Opaque Liquids - Determination of Kinemn
Cglculation of Dynamic Viscosity

IP 74 Dgtermination of Water Content'of Petroleum Products - Distillation Method

IP 125 Dgtermination of Cast Iron~Corrosion Characteristics of Petroleum Products

IP 135 Determination of Rust-Preventing Characteristics of Steam Turbine Oil in the Presence

IP 139 Pdtroleum Products and Lubricants - Determination of Acid or Base Number - Colou
Method

IP 146 Dgtermination of Foaming Characteristics of Lubricating Oils

IP 154 Petroleum Products - Corrosiveness to Copper - Copper Strip Test

IP 157 Determination of the Oxidation Stability of Inhibited Mineral Oils (The TOST Test)

IP 160 Determination of Density - Hydrometer Method

IP 166 Determination of Load-Carrying Capacity of Lubricants - IAE Gear Machine Method

IP 177 Test Method for Acid Number by Potentiometric Titration
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IP 226 Petroleum Products - Calculation of Viscosity Index From Kinematic Viscosity

IP 278 Determination of Seal Compatibility Index of Petroleum Oils

IP 294 Determination of Shear Stability of Polymer-containing Oils - Diesel Injection Rig Method
IP 313 Determination of Air Release Value of Hydraulic, Turbine and Lubricating Oils

IP 334 Determination of Load Carrying Capacity of Lubricants - FZG Gear Machine Method

2.1.11 ISO Publications

Available from Amlrican National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002; [Tel: 212-642-4900,
WWWw.ansi.org.

ISO 868 Plastics and ebonite—Determination of indentation hardness by means of a darometer{(Shore Hardness)
ISO 1817 Rybber vulcanized—Determination of the effect of liquids

ISO 2160 Pdtroleum products—Corrosiveness to copper—Copper strip test

ISO 2592 Pdtroleum products; Determination of flash and fire points;‘Cleveland open cup methog

ISO 2909 Pdtroleum products; Calculation of viscosity index from kinematic viscosity

ISO 3016 Pdtroleum products; Determination of pour point

ISO 3104 Pdtroleum products—Transparent and .gpaque liquids—Determination of kinematic viscosity and

calculation of dynamic viscosity
ISO 3448 Indlustrial liquid lubricants—ISO viscesity classification

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

ISO 3733 Pdtroleum products and bituminous materials; Determination of water; Distillation methpd
ISO 4263 Pdtroleum prodticts—Inhibited mineral oils—Determination of oxidation characteristics
ISO 4404 Pdtroleum*and related products—Determination of the corrosion resistance of waler containing fire-

resistan{ fluids for hydraulic systems

ISO 4406 Hydraulic fluid power—Fluids—NMethod for coding level of contamination by salid particles

ISO 6072 Hydraulic fluid power—Compatibility between elastomeric materials and fluids

ISO 6245 Petroleum products—Determination of ash

ISO 6247 Petroleum products—Lubricating oils—Determination of foaming characteristics

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

ISO 6618 Petroleum products and lubricants—Determination of acid or base number—Colour-indicator titration

method
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ISO 7619 Rubber—Determination of indentation hardness by means of pocket hardness meters

ISO 9120 Petroleum and related products—Determination of air-release properties of steam turbine and other

oils—Impinger method

ISO 12922 Lubricants, industrial oils and related products (Class L)—Family H (hydraulic systems)—Specifications

for categories HFAE, HFAS, HFB, HFC, HFDR and HFDU

2.1.12 7" Luxembourg

Available from http://www.hse.gov.uk/mining/frfluid.pdf

7" Luxembourg H$
equipment in mine

3. CONCEPT
This specification
Water Polymer (G
Environmentally A
Types HFAS, HFD
4. REQUIREMEN
See Table 2.

Type HFAE, HFB,

addition, suggestig
quality should conf

h
»]

ceptable.

TS AND TESTING

Hefines characteristics and requirements for type HFAE and HFRB.Serviceable En
ycol) solutions, type HFDR Phosphate Ester, type HFDU Synthetic (Other Compo

S, and HFDT fluids are not addressed in this document.

and HFC fire resistant fluids are to be dested with the reagent water as specified
ns are given for manufacturing, using;monitoring and maintaining the emulsions in 4
prm to the process water specified in-Table A1.

bE Approved specifications for fire resistance and hygiene of hydraulic fluids for usl in machinery and

ulsions, type HFC
sitions) and HETG

in Appendix A. In
Appendix B. Water



https://saenorm.com/api/?name=14b514a412180de953f2823f69ad214e

SAE

MS1005 Revised JUN2010

Page 12 of 19

TABLE 2 - TYPE HF (FIRE-RESISTANT HYDRAULIC FLUIDS)

NOTE: Category for HFB (Water in Oil) Fluids was dropped as there is no longer appreciable use of these fluids.

Instrument

Requirements
HFDU Requirements
Requirements Synthetic HETG Technical
Requirements HFDU Poly Alkylene | Environmentally Technical Technical Equivalent
Requirements Requjrements HFDR Synthetic Glycol Type Acceptable Testing as Equivalent Equivalent Standards
HFAE FC Phosphate Polyol Ester Water Insoluble | (e.g., Vegetable| Specified Standards Standards CETOP
Property Oil in Water WatertPolymer Ester Type /Water Soluble | Oils or Esters) in ISO DIN ASTM IP/BS Comments
Base Oil Specification For mineral oil
components
Paraffinic, Report NA NA NA NA NA D 3238
Naphthenic, D 2140
Aromatic Content
Total PNA, ppm 100 Max. NA NA NA NA NA EPA SW-846
TN 8270C
Total PCB, ppm <1 ppm NA NA NA NA NA EPA SW-846
TN 8082
Total Organic 5 Max. NA NA NA NA NA EPA SW-846
Halogens,  ppm TN 8121
Ames Mutagenicity: E 1687
Fold Increase Report NA NA NA NA NA
Mutagenicity Index 1 Max.
Mutagen. Potency
Index Report
Corrosive effect on Not exceeding Not ekceeding Not exceeding Not exceeding Not exceeding..{ Not exceeding 4404 51585 D 665-06 A IP 135-2006
teel degree of degree of degree of degree of degree of degree of
corrosion coryosion corrosion corrosion corrosion corrosion
1ISO7120-0-A | ISO 7}20—O—A ISO7120-O-A | ISO7120-O-A |ISO7120- O - A[ISO&120-0-A
Corrosive effect on Run at 50 °C, Run Bt 50 °C, Run at 100 °C, Run at 100 °C, | Run at 100 °C, | Run at 100 °C, | 2160-1998 51759 D 130-04e1 IP 154-2000
Copper, 3 hours Not exceeding Not ekceeding Not exceeding Not exceeding Not exceeding | Not exceeding
degree of degree of degree of degree of degree of degree of
corrosion 1B corrgsion 1B corrosion 1B corrosion 1B corrosion 1B corrosion 1B
Mechanical testing by Not recommended| Denigon HF-4 Denison HF-5 Denison HF-0 Denison HF-0 | Denison HF-6 Denison
the vane pump method for vane pumps Approval Approval Approval Approval or H3058A Vickers M104C
Eaton Vickers Denison CM?
V20?
Piston Pump Test Denison HF-3 Denigon HF-4 Denison HF-5 Denison HF-0 Denison HF-0 | Denison HF-6 Denison
Approval Approval Approval Approval Approval H3058A
Oxidative Stability, D943 NA NA 4263 51373 D 943-04A Release draft
run w/out water, Pt 1-2003 51,587 showing D 943
maximum increase in <2.0 <2.0 <2.0 <2.0 Pt 2-2003 w/out water unless
TAN. In 500 hours In 300 h In 500 h In 250 h Pt 3-2006 ASTM D2271? ASTM procedure is
approved
Oxidative Stability Index 100 h minimum
(OSI) by Rancimat or Rancimat

1. Water containing fluids should be run without additional water.
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TABLE 2 - TYPE HF (FIRE-RESISTANT HYDRAULIC FLUIDS) (CONTINUED)
Requirements
HFDU
Requirements Synthetic Technical
Requirements HFDU Poly Alkylene | Requirements Technical Technical Equivalent
Requirements Reqggirements HFDR Synthetic Glycol Type HETG Testing as Equivalent Equivalent Standards
HFAE HFC Phosphate Polyol Ester Water Insoluble | Vegetable Oils Specified Standards Standards CETOP
Property Oil in Water Watdr-Polymer Ester Type /Water Soluble or Esters in ISO DIN ASTM IP/BS Comments
Behavior towards the See Annex A See| Annex'A See Annex A See Annex A See Annex A | See Annex A 1817 53 521 D 471 Denison
lappropriate seal material 6072 D4289 H30585A
Relative change % 868 section 5
in volume 7619 D 471
70 and 168 h at 60C Pt 1,2-2004 53 521 in IP 278
Change in Shore A 12922 conjunction D 4289
hardness with
53 505
|Air release properties, VG 32 <20 VG 15 <-->32 VG 32<'6 VG 32<5 VG32<5 VG 32<5 9120 51 381 D 3427 IP 313
in min. <20 VG 46 <10 VG 46 <10 VG 46 <10 VG 46 <10
At 50 °C VG 4p <--> 100 VG 68 <15 VG 68<15 VG 68 <15 VG 68 <15
<30 VG 100 <20 VG100 < 20 VG 100 <20 VG 100 <20
Foam Volume, in ml 6247 51 566 D 892 IP 146
at 25 °C <50/0 £50/0 <50/0 <50/0 <50/0 <50/0
at 50 °C <50/0 £50/0 <50/0 <50/0 <50/0 <50/0
at 25 °C after heating to <50/0 £50/0 <50//0 <50/0 <50/0 <50/0
50C (volume after 10 min
settling)
Gear rig test by the 51354 D 5182 IP 166
FZG method; Part 2 IP 334
minimum passing stage NA NA 12 minimum 12 minimum 12 minimum 12 minimum
Hydrolytic Stability 51348 D 2619
Copper weight loss, NA NA 0.20 0.20 0.20 0.20
mg/cm
|Acidity of water layer, mg 28 28 28 28
KOH max
Spray Flammability FMor 7™ Fifior 77 FMor 7™ FMor 7™ FMor 7™ FMor 7™ FTM 6930
Parameter Luxembourg Luxpmbourg Luxembourg Luxembourg Luxembourg Luxefpbolrg
Approved (may Apprpved (may Approved (may Approved (may | Approved (may | Approved (may
vary by location) vary Hy location) | vary by location) | vary by location) |vary by location)|vary by locationy
ISO VG viscosity NA VG 3P<------ >46 VG32 <------ > VG32 <-----> VG46<------- > | VG46<------- > 3448 51519 D 2422 BS 4231
Classification VG100 VG638 VG100 VG68
Kinematic viscosity ISO Grade + 10 % | I1SO Giade + 10 % |ISO Grade + 10 %| ISO Grade + 10 % [ISO Grade + 10 [ISO Grade + 10 3104 51561, D 445 P71
In mm?/s at 40 °C % % 51562 Part 1 BS 188
(also useful for quality or 51 569
control)
Viscosity index NA NA Report >140 >180 >180 2909 DIN ISO 2909 D 2270 IP 226
BS2000:
PTA226
Pour Point °C <0 K —40 VG 15,22,32 < VG 15,22,32< | VG 15,22,32< | VG 15,22,32 < 3016 DINAS0.3016§ D97 IP 15
(for shipping and storage) -10 -10 —40 -10
VG 46,68 < -5 VG 46,68<-5 |VG46,68<-40| VG 46,68 <-5
VG 100<0 VG 100<0 VG 100 <-30 VG 100<0
Flash Point °C NA NA > 230 >230 > 250 > 250 2592 D 92 IP 36
D 7236
Fire point °C NA NA > 280 > 280 > 300 > 270 2592 D 92 IP 36
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TABLE 2 - TYPE HF (FIRE-RESISTANT HYDRAULIC FLUIDS) (CONTINUED)
Requirements
HFDU
Requirements Synthetic Technical
1 Requirements HFDU Poly Alkylene | Requirements Technical Technical Equivalent
Requirements Requirements HFDR Synthetic Glycol Type HETG Testing as Equivalent Equivalent Standards
HFAE HFC Phosphate Polyol Ester Water insoluble | Vegetable Oils Specified Standards Standards CETOP
Property QOil in Water WaterjPolymeér, Ester Type /water soluble or Esters in ISO DIN ASTM IP/BS
Relative viscosity loss| To be specified To be ppecified To be specified | To be specified by | To be specified | To be specified 51382 D 5621 CETOP
due to shear (250 by the supplier by the|supplier by the supplier by by D 6278 RP112H
cycles at 40 °C as a the,supplier the supplier the supplier 1P294
percentage)
Level of 19/16/13 or better, 19/16/13 or better, 19/46/13 or | 19/16/13 or better, 19/16/13 or 19/16/13 or 4406
contamination by as required as rgquired better(as as required better, as better, as
solid particles, max. required required required
(upon receipt, useful
for quality control)
\Water content, 35-45 435 <01 <0.10 <0.10 <0.10 3733 D 9505e1 IP 74
lexpressed as a D6304e1
proportion by mass, in
% (also useful for
quality control)
Density at 15 °C in Report R¢port Report Report Report Report 3675 51757 D 4052 IP 160
g/ml D 1298
IAcid Number, in mg NA NA Report Report Report Report 6618 51 558 Part 1 D 664 IP 139
KOH/g D 974 IP 177
Base Number, in mg D 2896
KOH/g (also useful for|
lquality control)
Metals content by Report R¢port Report Report Report Report D 5185
ICP, ppm (also useful D 4951
for quality control)
Sulfur (also useful for Report Réport Report Report Report Report D 4294
lquality control)
pH value at 20 °C 8.0-9.5 6.f-11 NA NA NA NA 51369 E 70
Emulsion stability Report NA NA NA NA NA 6614 51 346 D 3707
lafter 25 days at 50 °C (water in oil)
IAssessment level®
Biostability Report NA NA NA NA Report D 6046
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This procedure will provide some gen
predict results with all seal types in all

ANNEX A - RECOMMENDED SEAL TEST PROTOCOL FOR FIRE-RESISTANT HYDRAULIC FLUIDS

eral guidance on seal testing as a basis for comparing different fluid types. It is b
perating conditions.

no means comprehensive enough to

Parameter

Parameter Value

Comments

Test Conditions and Length

Immersion in fluid for 70 and 168 h at 60 °C Other temperaty

used as agreed

res and test lengths may be
upon by user and supplier

Measurements

Change’involume and hardness Tensile strength

reported

and elongation may also be

Seal Materials*

Standard elastomers: SRE-NBR1, HNBR, Viton, EPDM,
urethane, polyacrylate, silicone, VMAC, nitrile, neoprene —
Seal materials to be selected based on SAE-AMS3217/2B
test slab

Or others as ide

ntified by end users

Passing Limits

Change in volume: 0 to18 Change in elong
Change in shore A hardness: 0 to -10 Change in tensi

ation: report
e strength: report

The fluid supplier will run standard
tested, not the elastomers. It may

Fluids meeting the limits above with a given elastomer will be considered to'be compatible with the given elastomer. Th

meet from one fluid type to the nex
of the fluid system.

The fluid supplier should consult w
generate the most meaningful resu

The supplier will provide available fesults, whether passing or failing, so that the end user knows with which elastomers

Suggested Test Elastomers (Availg
A-727 Polyacrylate
T-599 Nitrile

F-975 Fluorlelastomer
CES14603-TEST KIT Complete CU
EPDM-6PACK EPDM EB153-75 T
FLOURO-6 PACK FLOUROCARB
HNBR-6 PACK HNBR D65 TEST S

elastomers (see partial list of recommended sources) at standard conditions. This w
pe desirable to compare these resultswith that of the current fluid in use.

, but absolute limits should be based on what,changes in seal properties are allowal]

th the end user regarding specific applications, type.of seal (e.g., O-ring) to be testeq
ts. The end user may require a specific dynamic seal test, for instance, as opposed

ble from Test Engineering Inc. in San Antonio, TX)

mmins Elastomers
FST SLABS

DN KFKM V8
LABS

ill help to ensure that the fluid is being

e limits may be more or less difficult to
le without compromising the performance

, expected temperatures, etc., in order to
to a static immersion test.
the fluid is compatible.
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