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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, gover

non-
Inter

Inter
The

adogq
Inter

Attenption is drawn to the possibility that some of the elements of this documtent may be the subj

right
ISO

ISO
Dete

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ted by the technical committees are circulated to the member bodies forwoting. Publig
hational Standard requires approval by at least 75 % of the member bodies, casting a vote.

5. ISO shall not be held responsible for identifying any or all such patent rights.
1404-2 was prepared by Technical Committee ISO/TC 28, Petreleum products and lubricants

1404 consists of the following parts, under the geéeneral title Pefroleum and related
'rmination of the corrosion resistance of fire-resistant hydraulic fluids:

Part 1: Water-containing fluids

Part 2: Non-aqueous fluids

nmental and

ely with the

art 2.

main task of technical committees is to prepare International Standards. Draft‘Internationgal Standards

ation as an

ect of patent

products —
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INTERNATIONAL STANDARD

1ISO 4404-2:2003(E)

Petroleum and related products — Determination of the
corrosion resistance of fire-resistant hydraulic fluids —

Part 2:
Non-aqueous fluids

WARNING — The use of this International Standard may involve hazardous materials, opdrations and
equipment. This International Standard does not purport to address all ofthe safet

ass

ciated with its use. It is the responsibility of the user of this International Standard

appropriate safety and health practices and determine the applicability of regulatory limit|
to use.

1

Scope

This|part of ISO 4404 specifies a procedure for the determination of the corrosion-inhibiting propg

aqu

gous hydraulic fluids within the category HFD, as classified-in ISO 6743-4.

It prgvides a qualitative assessment of corrosion of five'of the most common metals used in the
of hydraulic systems, but other metals and/or alloys* could be added or substituted for thes
particular installations.

NOTE The determination of corrosion resistance of aqueous hydraulic fluids within categories HFA, HA
descfibed in ISO 4404-1.

2

Normative references

The |following referenced ,documents are indispensable for the application of this documen
refenences, only the edition cited applies. For undated references, the latest edition of the
docyment (including any:amendments) applies.

ISO
ISO
ISO

B170:—1), Pétroleum liquids — Manual sampling
3819:1985/ Laboratory glassware — Beakers

b272:1979, Toluene for industrial use — Specifications

y problems
o establish
ations prior

rties of non-

construction
b metals for

B and HFC is

. For dated
referenced

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

1)

To be published. (Revision of ISO 3170:1988)
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3 Principle

Test pieces of selected metals are polished, weighed and immersed, separately and in pairs, in the test fluid
for 672 h at 35 °C. At the end of the test period, the change in mass of the test piece is recorded and the

appearance

of both the test pieces and test fluid is assessed against arbitrary classification scales.

4 Reagents and materials

41

Heptane, commercial grade.

4.2

4.3
26 um.

NOTE P
P 600 respec

4.4 Abso

5 Appar

5.1
ISO 3819, a

Toluehe, conforming to the requirements of grade 2 of ISO 5272.

Abrasive cloth or paper, made of silicon carbide, of nominal grit sizes 125 pum, 65 um; 37 pum

Bpers and cloths are often sold against arbitrary grit sizes. The above represent R, 120, P 240, P 40
ively.

'bent cotton (cotton wool)

atus

Beakers, of capacity 400 ml made of borosilicate glass, genérally conforming to the requiremern

bproximately 135 mm in height, without spouts.

5.2 Watch-glasses, of diameter 90 mm to 110 mm, withia hole of approximately 8 mm diameter d

centrally (se

b second paragraph of 5.3).

5.3 Glas

hooks, shaped to allow free suspension”of the test pieces in the beaker, either directly,

means of th¢ spacer (5.4), and having a spherical suspension end of diameter 12 mm to 15 mm.

and

) and

ts of

rilled

br by

The combination of the hole in the watch-glass and/or shim, and the spherical end of the glass hook, should

provide an

5.4 Spac
diameter an

fective closure.

rs and bolts, made~of nylon, spacers 15 mm x 10 mm x 1 mm with two holes of 5 m
i 8 mm apart, each spacer fitted with a nylon bolt of 4 mm in diameter. Nylon spacer(s) [shin

with a centrally drilled 8 mm diarnteter hole, may be needed to adjust the height of the test specimens i

beaker (see

5.5 Heati
accommoda|
test period.
distribution i

2 in Figure 1).

g bath,~consisting a thermostatically controlled bath or oven of sufficient capacit
e at least\ten beakers, and capable of maintaining a temperature of 35 °C + 1 °C throughoy
The, bath shall be equipped with a stirrer, or the oven with a fan, to ensure even temper
n all areas. At least four temperature sensors will be required.

m in
n(s)],
h the

y to
t the
ature

5.6 Analytical balance, capable of weighing to the nearest 0,2 mg.

5.7 Forceps, spade-ended or round-ended, either corrosion-resistant metal or plastic, with plain inner faces.

6 Test pieces

Rectangles of the selected metals, 100 mm in length, 20 mm in width and 1 mm to 2 mm in thickness, with a
hole 4 mm to 5 mm in diameter located centrally at one end approximately 5 mm from the edge. The

composition

of the five standard metals is given in Table 1.
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Dimensions in millimetres

[e o]
[¥p}
03
/7
/8
- 3 ]
N )
@15
Key
1 watch-glass
2 dghim
3 glass hook
4 nylon spacer (15 x 10 x 1)
5 nylonbolt and nut, diameter 4
6 paiofieststrips
7 beaker without a spout
8 test fluid
Figure 1 — lllustrative arrangement of test pieces in the beaker
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7 Samples and sampling
7.1 Unless otherwise specified, samples shall be obtained by the procedures described in ISO 3170.

7.2 A minimum laboratory sample size of 3 litres is required for this test, and this shall be prepared in a
single container at the sampling site.

8 Preparation of test pieces

8.1 Selec]
one of brass
with 26 um

any other m

8.2 Polish
26 um cloth

The selectio
piece being
polishing.

8.3 Rub't
soaked in he

Prepared tes
kept after p
contact occy

i T U —four of ZInc, aminium, twi
, and polish the edges with a coarse abrasive cloth or paper (4.3) to remove any burr and
loth or paper. Ensure that the cloth or paper used for one metal does not come into centact
ptal.

the surfaces of each test piece with abrasive cloth or paper in order of finengss, finishing
pr paper. From this point, handle the test pieces only with the forceps (5.7).

h of the coarser grades of cloth or paper will depend on the original surface condition of the

polished, but it is recommended that at least two coarser grades are used before the

ne surfaces of the polished test piece with absorbent cotton’ (4.4) followed by absorbent ¢
ptane (4.1). Rinse the test piece in heptane and dry in a current of warm dry air.

eparation, for up to 30 min immersed in heptane,“but care should be taken to ensure th
rs between test pieces of different metals.

Table 1 — Composition of metal test pieces

bt pieces should have a maximum time between preparation and the test procedure. They me be

and
inish
with

with

test
final

ptton

t no

Metal Composition
%o(m/m)
Steel C 0,35t0 0,45
Mn 0,50 to 0,80
Si max. 0,10
S max. 0,035
P max. 0,035
Copper Cu min. 99,9
(Electrolytic grade)
Brass Cu 65+0,5
Zn 35%£0,5
Zinc Zn min. 99,5
Aluminium Al min. 99,5
NOTE For the purposes of this part of ISO 4404, the term
“%(m/m)” represents the mass fraction of a material.
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9 Procedure

9.1

9.2

9.3

Weigh each dry test piece to the nearest 0,2 mg.
Pour 250 ml + 10 ml of test fluid into each of ten beakers.

In five beakers, place one test piece of each metal on the hook (5.3) suspended from the

watch-glass

(5.2) such that 60 mm + 3 mm of the test piece is immersed in the test fluid, and the test piece is a minimum
of 3 mm from the bottom of the beaker. Figure 1 gives an illustrative layout of test pieces in the beaker.

9.4 Prepare four pairs of metal test pieces by means of the nylon spacers and bolts (5.4), with the second

hole
not |

9.5

pieces.

Becs
betw
main

9.6
(5.5)
Main

9.7
them
vapd

9.8
Tabl

9.9
care
0,2 n

in the spacer used for suspension. Check that the distance between the two test pieces,is
pss than 1 mm. The four pairs are

steel and zinc,

copper and zinc,
Bluminium and zinc, and
steel and aluminium.

Suspend the pairs of test pieces in the test fluid with the same/immersion conditions as th

use of the lower suspension of the test pieces on the hook, it will generally be required to (
een the spherical end of the hook and the hole in the watch-glass (5.2). The spacer ch
tain the effective closure.

Place the ten beakers, nine containing test pieces and one of test fluid only, in the heating
and check that the temperature of the chamber is evenly distributed at 35 °C £ 1 °C, wj
tain the test conditions for 672 h + 2 h.

At the end of the test period, remove’the test pieces from the test fluid, disassemble the p
all out on a white absorbent paper. Examine each test piece in the two zones (liquid e
ur exposure) and record the corrosion according to the classification given in Table 2.

B 3.

Rinse each test piece, held by the forceps in the vicinity of the suspension hole, in toluene
not to disturb any-deposits on the surface. Dry in a stream of warm dry air and reweigh tg

ng.

Table 2 — Test-piece corrosion classification

uniform and

e single test

se a spacer
psen should

path or oven
thin 30 min.

airs, and lay
Kposure and

Examine each beaker ,of-test fluid and record the condition according to the classification given in

(4.2), taking
the nearest

Classification Description
0 No change
1 Slight colour change or oxidation of less than 20 % of surface
2 Strong colour change
3 Deposits or oxidation of more than 20 % of surface
4 Corrosion or pitting
5 Other effects (to be specified)
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