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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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Petroleum and related products — Determination of
ageing behaviour of inhibited oils and fluids using th
TOST test —

Part 3:

WARNING — The use of this part of ISO 4263 can involve hazardous materials,

and|equipment. This part of ISO 4263 does not purport to address all of the-safety
assqciated with its use. It is the responsibility of the user of this part of 1ISO 4263 t
appropriate safety and health practices and determine the applicability of regulatory
prior to use.

1 Bcope

This| part of ISO 4263 specifies a method for the determination of the ageing behaviour
hydtaulic fluids of categories HFDU, HEES, HEPG and HETG¢as defined, for example, in I
and [[SO 15380I2]. The ageing is accelerated by the presence of oxygen and metal catalysts

the
e

operations
¥ problems
p establish
limitations

bf synthetic
50 12922[1]
at elevated

temperature, and the degradation of the fluid is followed by changes in acid number. Other parts of

ISO @263 specify similar procedures for the determiination of ageing behaviour of mine
spedified categories of fire-resistant fluids used in hydraulic and other applications.

NOTE Other signs of fluid deterioration, suchlas the formation of insoluble sludge, catalyst c
or change in viscosity, can occur which indicaté)oxidation of the fluid, but are not reflected in tH
oxidgtion lifetime. The correlation of thesefoccurrences with field service is under investigati
metHod may be used to compare the oxidation stability of fluids that are not prone to contaminatiof
Howgver, because of the large number of individual field-service applications, the correlation betweg
of th|s test and actual service performance can vary markedly, and is best judged on experience. Th¢
this test method for synthetic hydfaulic fluids is not known because interlaboratory data are not ajy

ral oils and

bil corrosion
e calculated
n. This test
h with water.
n the results
precision of
railable. This

method might not be suitable foruse in specifications or in the event of disputed results as long as tlese data are

not available.

2 Normative reférences

The [following decuments, in whole or in part, are normatively referenced in this docum
indigpensable_for its application. For dated references, only the edition cited applies. H
references, the latest edition of the referenced document (including any amendments) appli

[SO B170, Petroleum liquids — Manual sampling

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

ent and are
or undated
ES.

ISO 7537, Petroleum products — Determination of acid number — Semi-micro colour-indicator

titration method

EN 10130:2007, Cold rolled low carbon steel flat products for cold forming — Technical delivery conditions

3 Principle

A test portion is reacted, in the absence of light, at 95 °C with oxygen and a steel and copper catalyst coil.
Small aliquots of the fluid are withdrawn at regular intervals and the acid number is measured (see the
Note in Clause 1). The test is continued until either an acid number of 2,0 mg of potassium hydroxide
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(KOH) per gram is reached or until an increase of 2,0 mg of potassium hydroxide (KOH) per gram of test
portion is reached and the number of hours is recorded as the oxidation lifetime. For some requirements,
the test may be discontinued at a fixed number of hours (e.g. 500 h or 1 000 h) when the value of the acid
number has still not either reached or increased by 2,0 mg of KOH per gram of test portion.

4 Reagents and materials

4.1 Water, unless otherwise specified, in accordance with the requirements of grade 2 of ISO 3696.
Potable water means tap water, unless normal piped supplies are contaminated with particulate or high
levels of soluble mineral content

4.2 Heptane, (C7H16), of minimum purity 99,75 %.
4.3 Acetdgne, (CH3COCH3), of general purpose reagent grade (GPR).
4.4 Propan-2-ol, (CH3CHOHCH3), of general purpose reagent grade (GPR).

4.5 Oxygen, of minimum purity 99,5 %, supplied through a pressure regulation system adequate to
maintain thg specified flow rate throughout the test duration.

Supply from an oxygen cylinder should be via a two-stage regulation system and a needle valye to
improve th¢ consistency of gas-flow regulation.

WARNING | Use oxygen only with equipment validated for oxygen service. Do not allow ojl or
grease to cpme into contact with oxygen and clean and inspect all regulators, gauges and corjtrol
equipment]. Check the oxygen-supply system regularly for leaks. If a leak is suspected, turn off
immediately and seek qualified assistance.

4.6 Cleaning solutions.

4.6.1 Strong oxidizing acid solution.

The reference strong oxidizing cleaning'solution on which precision was based, is chromosulfuric|acid
(see the following warning), but alternative non-chromium containing solutions, such as ammonium
persulfate ip concentrated sulfutic acid (8 g/1), have been found to give satisfactory cleanliness. A 10 %
solution of thhree parts of hydrochloric acid (1 mol/1) and one part of orthophosphoric acid (concentrated
GPR grade) removes iron oxide deposits.

WARNING [— Chromesulfuric acid is a health hazard. It is toxic, a recognized carcinogen as it
contains Cr (VI) compounds, highly corrosive and potentially hazardous in contact with organic
materials. When using a chromosulfuric acid cleaning solution, eye protection and protegtive
clothing afe éssential. Never pipette the cleaning solution by mouth. After use, do not pour
cleaning s¢lution down the drain, but neutralize it with great care owing to the concentrated
sulfuric acid present, and dispose of it in accordance with standard procedures for toxic
laboratory waste (chromium is highly dangerous to the environment).

Strongly oxidizing acid cleaning solutions that are chromium-free are also highly corrosive and
potentially hazardous in contact with organic materials, but do not contain chromium which has special
disposal problems.

4.6.2 Surfactant cleaning fluid.

A proprietary strong surfactant cleaning fluid is a preferred alternative for example a combination of
non-ionic with anionic detergent pH of 9,5 to 11,0.

2 © IS0 2015 - All rights reserved
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4.7 Catalyst wires.

4.7.1 Low-metalloid steel wire, of diameter 1,60 mm + 0,05 mm, made of low carbon steel to
EN 10130 DCO04, soft bright annealed and free from rust.

4.7.2 Copper wire, of diameter 1,63 mm #* 0,05 mm, made of electrolytic copper wire of 99,9 %
minimum purity, conforming to EN 13601[3]. Soft copper wire of an equivalent grade may also be used.

4.8 Abrasive cloth, made of silicon carbide of 150 um (100 grit) with cloth backing, or an equivalent
grade of abrasive cloth.

4.9 | Absorbent cotton.

5 Apparatus

5.1 | Oxidation cell, consisting of a large test tube of borosilicate glass™A mushroom corfdenser and
oxygden-delivery tube, also of borosilicate glass, fit into the test tube. Thée-désign and dimensipns shall be
as illustrated in Figure 1. The stages of preparation of the oxygen-delivery tube are illustrated in Figure 2.

5.2 | Heating bath, consisting of a thermostatically controlledbath capable of maintaining the hydraulic
fluid test portion in the oxidation cell at 95,0 °C + 0,2 °C. It shall be large enough to hold the required
numjber of oxidation cells (5.1) immersed in the heat transfer medium to a depth of 355 mm|+ 10 mm. It
shall be constructed to ensure that light is excluded from the test portions during the test. If|a fluid bath
is uged, it shall be fitted with a suitable stirring system to provide a uniform temperature|throughout
the Ipath. If the fluid bath is fitted with a top, the total length of the oxidation cell within thle bath shall
be 390 mm * 10 mm. If a metal-block bath is used, the heaters shall be distributed so as tp produce a
uniform temperature throughout the bath, and the holes in the block shall have a minimum |diameter of
50 nim and a depth, including any insulating-cover, of 390 mm = 10 mm.

5.3 | Flowmeter, capable of measuring 3,0 1/h with an accuracy of + 0,1 1/h.

© IS0 2015 - All rights reserved 3
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Dimensions in millimetres (unless otherwise indicated)
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Figure 1 — Oxidation cell
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Dimensions in millimetres
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a) First stage — Delivery tube base preparation
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b) Second stage — Delivery tube middle section preparation

Figure 2 — Construction of the oxygen delivery lead-in tube (continued on the next page)
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Dimensions in millimetres
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Figure 2 — Construction of the oxygen delivery lead-in tube
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ometer meeting the requirements of the specification given in Annex A, or an equivi
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temperature-measurement system readable to + 0,1 °C and calibrated to better than + 0,1 °C.

5.4.3 Thermometer bracket, if a liquid-in-glass thermometer is used in the oxidation cell, it shall be
suspended by means of a bracket as illustrated in Figure 3. The thermometer is held in the bracket by either
two fluoro-elastomer O-rings of approximately 5 mm diameter, or by the use of thin, stainless steel wire.
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Dimensions in millimetres
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a) Bracket (finished) b) Development of bracket
Material: Thickness 0,792 mm, stainless steel
Figure 3 — Thermometer bracket

5.5 Wire-coiling mandrel, as illustrated in Figure 4, is used to produce the double spiral of copper
and steel wire. The mandrel is included in a suitable winding device.

Dimensions in millimetres
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Figure 4 — Catalyst coil mandrel (continued on the next page)

Dimensions in millimetres
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Figure 4 — Catalyst coil mandrel (continued on the next page)
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Dimensions in millimetres
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\
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1 M6 x1,]x12,7 hexagon head steel screw ¢ Material: bronze.
(or equipalent)
2  M8x1,45 x 12,7 hexagon head steel screw d  Holes (2) tap M8 x 1,25\(ar equivalent).
(or equiyalent)
3 vicejawp e Hole tap M5 x 0,8(or equivalent).
4 M5 x 0,4 x 5 steel grub screw (or equivalent) f Pitch.
5 catalystwires &  Pitch height:
a  Material: steel. h Hole tap,M6 x 1,0 (or equivalent).
b Material: brass. i 6 TPl double thread.

Figure 4 — Catalyst coil mandrel

5.6 Oxygen-supply tube, flexible polyvinylchloride (PVC) tubing of approximately 6,4 mm inside
diameter arjd 1,5 mm wall thickness, is required to deliver oxygen to the oxidation cell.

5.7 Aliquot-removal devices, depending upon the size and frequency of removal of aliquots of the
test portior] for analysis, a selection-of devices is required. Glass syringes, fitted with Luer conne¢tors
and stainlegs steel needles, or long’pipettes fitted with suitable pipette fillers, are suitable. These mgy be
inserted viala sampling tube/5:9) fitted through the condenser. Aliquot sizes are generally in the range of
2 ml to 10 npl, and the devices'shall be capable of removing the required aliquot * 0,2 ml.

5.8 Aliql)t contdiners, small, dark glass vials of 5 ml to 10 ml capacity, fitted with close-fifting
polyethylenje caps.

5.9 Sampling tube stainless steel tuhing, 211 mm outside diametfer;, 1,60 mm inside dianjeter,
610 mm * 2 mm long, with one end finished at 90° and the other end fitted with an optional female Luer
connector [if using syringes as aliquot-removal devices (5.7)]. The optional connector is preferably of
elastomeric material such as poly (fluorovinyl chloride) to provide a good seal with the syringe.

5.10 Stopper, for the optional Luer fitting of the sampling tube (5.9), made of polytetrafluoroethylene
(PTFE) or poly (fluorovinyl chloride).

5.11 Sampling tube holder, for supporting the sampling tube (5.9), made of methyl methacrylate resin,
having the dimensions shown in Figure 5.

10 © IS0 2015 - All rights reserved
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5.12 Sampling tube spacer, for positioning the end of the sampling tube (5.9) above the sampling
tube holder (5.11), made of plastic tubing of poly (vinyl chloride), polyethylene, polypropylene, or
polytetrafluoroethylene, having an inside diameter of approximately 3 mm and 51 mm *= 1 mm in length.

Dimensions in millimetres (unless otherwise indicated)

12,7 0,25
2
/’)j‘x N
\q, | \x"?‘
| \Q{\r‘
\ﬂ | \/

5,52

—>\/<\t0/1°

16 +0,5

9,5 +0-5
38 +0,5

25,4 0,25
-

Figure 5 — Sampling tube holder

6 Sampling

Unless otherwise specified, samples shall be obtained by procedures in accordance with ISO 3170.
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7 Preparation of materials and apparatus

7.1 Cleaning the catalyst wire

Immediately prior to winding a catalyst coil, clean a 3,00 m * 0,01 m length of steel wire (4.7.1) and an
equal length of copper wire (4.7.2) with wads of absorbent cotton (4.9) soaked in heptane (4.2), and then
abrade with the abrasive cloth (4.8) until a fresh metal surface is exposed. Wipe with dry absorbent
cotton until all loose particles of metal and abrasive have been removed. In all subsequent operations,
handle the catalyst wires with clean gloves (cotton, rubber or plastic) to prevent contact with the skin.

7.2 Preppration of catalyst coil

Twist the dteel and copper wires together tightly at one end for three turns and then sind them
simultaneofisly alongside each other on a threaded mandrel (5.5 and Figure 4), inserting the'Steel wire
in the deeper thread. Twist the free ends of the steel and copper wires together for three turns| and
bend the twisted ends to conform to the shape of the spiral coil. Remove the coil freimhthe mandrel by
reversing the winding action. Ensure that the overall length of the coil is 225 mm #5'mm by stretdhing
or compress$ion if necessary.

7.3 Storage of the catalyst coil

Store the cptalyst coil in a dry inert atmosphere prior to use, in-accordance with the procedures
described in Annex B. Inspect before use to ensure that no corresion products or contaminating
materials afe present. For storage of less than 24 h, storage of the coil in heptane that is free from
traces of water and corrosive materials is satisfactory.

NOTE Redistilled heptane (4.2) stored in a tightly-sealed, bottle is suitable for overnight storage off the
catalyst coil.

7.4 Cleaning new glassware

Wash new pxygen-delivery tubes, condensers-and test tubes with hot detergent solution (see 4.6.2)
and rinse thoroughly with potable water (4.1). Clean the interiors of the test tubes, the exteriors of the
condensers{ and both interiors and exteriors of the oxygen-delivery tubes by either soaking for 24{h in
a 10 % solyution of the surfactant cleaning fluid (4.6.2), or by washing in strong oxidizing acid solytion
(4.6.1). Rinsg all parts thoroughly with potable water followed by water (4.1) and allow to dry, either |n an
oven or by glfinal rinse of propan-=2-ol (4.4) or acetone (4.3) followed by air drying at ambient temperagure.

7.5 Cleaning used glassware

Immediatelly followiiig the termination of a test, drain the hydraulic fluid completely from the test fube
and rinse all glassware with heptane (4.2) to remove traces of hydraulic fluid. Wash with hot detergent
solution (sef 4.6.2) using a long-handled brush and rinse thoroughly with potable water.

NOTE [fradheren depoestts—are—s preserttheseeanBeFemovea by rg-the-test-tape-witheaetergent
solution, inserting the oxygen-delivery tube and fitting the condenser, and replacing the tube in the heating bath
at test temperature. Often, after several hours soaking, all adhering deposits except iron oxide have loosened and
this can be removed by a subsequent soaking in the hydrochloric/orthophosphoric acid mixture (see 4.6.1).

After all deposits have been removed, follow the cleaning procedure described in 7.4. Store all cleaned
glassware in a dry, dust-free condition until required.

7.6 Cleaning aliquot-removal device

Completely drain the tube of the sampling tube (5.9) and/or any other devices used and rinse any
surfaces that have contacted the hydraulic fluid with heptane (4.2) to remove traces of hydraulic fluid.
Soak the device to above the contact level for 24 h in the surfactant cleaning fluid (4.6.2), or wash in

12 © IS0 2015 - All rights reserved
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strong oxidizing acid solution (4.6.1), rinse with potable water, followed by water (4.1), and dry in the

man

ner described in 7.4.

8 Procedure

8.1 Determine the acid number of the fresh unoxidized fluid only if determining the time to an increase
in TAN of 2,0 mg KOH per gram.

8.2 Adjust the heating bath to a temperature that will maintain the temperature in the hydraulic fluid

1.
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The temperature of the heating bath (5.2) will be above 95 °C due to the cooling éffect ¢
but the specific temperature will depend upon the bath medium, capacity and circulation effic

M

for positions not occupied by test cells. In this way, the heating levels\Wvill be consist
of fluid medium in liquid baths will be maintained at the correct immersion depth.

Measure the temperature in each cell containing 360 ml of fluid, by means of the liq
mometer located on the thermometer bracket (5.4.3) with-the immersion line at the f]
’ means of an alternative temperature-measurement device‘at the same point. If the liq
mometer is used, correct the temperature reading by:subtracting 0,1 °C to allow foj

heating.

When a uniform temperature of 95,0 °C + 0,2C’is obtained in all the test cells in the h
rd the heating bath temperature and maintain {tat this level throughout tests carried out u

st fluid type, necessitates a check on thélevel and uniformity of temperature control. All

burements are carried out on new, un-depleted test portions and/or dummy cells. Imme
emperature control has been established, remove the temperature-measurement devices.

Fill the empty oxidation-{est tube with 360 ml of hydraulic fluid. Slide the catalyst g

oxygden inlet tube. If the wires are uneven at one end of the coil, position the coil so that this €

Plac
deliy
Cheq
the ¢
does

Asa
tube
tape

e the oxygen inlet tube with the coil into the test tube, and place the condenser over
ery tube and test thibe. If used, a sampling tube (5.9) and holder (5.11) are inserted
k the immersion_depth of the oxidation cell, and adjust to 355 mm + 10 mm as necess{
ondenser to the cooling water and adjust the flow rate such that the temperature of the
not exceed.32°C at any time during the test.

N alternative to using the sampling tube holder (5.11) and sampling tube spacer (5.12), t
(5.9)ymay be secured in position by taping to the oxygen-delivery tube using a suitah

n
itions. Any change in condition, such as a change in the number of cells in the bath, or drai:

en passing

f the oxygen
ency.

recommended that the heating bath be always filled with oxidation cells,-using duminy (ballast)

bnt, and the

uid-in-glass
uid surface,
uid-in-glass

emergent-

eating bath,
er the same
atic change
emperature
diately after

oil over the
nd is down.
the oxygen
Wt this time.
iry. Connect
butlet water

he sampling
le adhesive

The sampling tube is taped to the oxygen-delivery tube at a distance of approximagely 25 mm
abowvwmwmﬁmmﬁmmmmm&ﬁrﬁmrm from the

bottom curved end of the oxygen-delivery tube.

8.6 Connect the oxygen-delivery tube to the oxygen supply through the flowmeter (5.3) using new
flexible tubing (5.6) no more than 600 mm in length. Before use, flush the interior of the tubing with
heptane (4.2) and blow dry with air. Adjust the rate of oxygen flow to 3,01/h £ 0,1 1/h.

8.7 Maintain the conditions for 30 min. Mark the level of the hydraulic fluid on the outside of the test
tube.

8.8 Throughout the duration of the test, maintain the temperature of the heating bath at that
determined in 8.4 to maintain the hydraulic fluid at 95,0 °C + 0,2 °C in each test cell.

© IS0 2015 - All rights reserved 13
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8.9 At determined intervals (see third paragraph of this sub-clause), disconnect the oxygen-supply
tube and allow the contents of the oxidation cell to settle for 30 min. Remove the condenser, if necessary,
and, using the selected aliquot removal device, withdraw an aliquot of 2 ml to 5 ml from the mid-point of

the hydraul

ic fluid in the oxidation cell.

Determine the acid number of the aliquot in accordance with the procedure described in ISO 7537, and

if required,

record the condition of the hydraulic fluid and catalysts.

Replace the condenser if removed, connect the oxygen-supply tube, and re-establish the test conditions.

It is normal to 0m1t ac1d number determmatlons for the f1rst 350 h of test, and thereafter to carry out

determinatjse
life of less
duration tep
until obsery

frequent oHs
is unreasonable to continue the test, as the fluid will have been seriously(depleted, andl the

10 000 h, it
catalyst coi

8.10 Disco
KOH per g
specificatio

8.11 Addit
number ma

A procedur
of the degr
analysis is g

might have become exposed.

h requirement, or at a predetermined fixed period of hours.

ional requirements: At the end of long fixed period tests; other requirements than the
y also be specified.

hdation of catalyst coil condition is given in Annex D, and an outline procedure for m
iven in Annex E. Any formation of disagreeable odour should be noted and reported.

htinue the test when the measured acid number has either reachéd a TAN of 2,0 n
am or the TAN has increased by 2,0 mg of KOH per gram of test portion dependent yipon

g of

acid

e for the determination of the insolubles contentis'given in Annex C, a means of assessinent

btals

M

9 Calculation
Calculate tHe oxidation life in hours using one of the two following formulas:
9.1 Calculation for the oxidation lifetime L using a TAN increase of 2,0 mg KOH per gram.
L=A+(B-A)x M
(P-£)
where
A is the mtumber of test hours when the increase in acid number was last determined to b
less than 2,0 mg of KOH per gram of test portion;
B isthe-number-eftestheurs-when-theinerease-inacid-numberwasfirst determined-te-be
above 2,0 mg of KOH per gram of test portion;
c is the acid number at 4 h;
D is the acid number at B h;
E is the acid number of the fresh unoxidized fluid.
14
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9.2 Calculation for the oxidation lifetime L1 for a test portion reaching a TAN of 2,0 mg KOH per gram.

2,0—H
L, :F+(G—F>xu
(/- H)
where
F is the number of test hours when the acid number was last determined to be les
2,0 mg of KOH per gram of test portion;
G is the number of test hours when the acid number was first determined to be a
2,0 mg of KOH per gram of test portion;
H is the acid number at F h;
I is the acid number at G h.

10 Expression of results

Report the oxidation life of the fluid, in hours, to the nearest Thrup to 1 000 h, and to

(2)

s than

ove

the nearest

10 hlabove 1 000 h. Report also if the life of the fluid measured ifvhours is an increase in TAN of 2,0 mg
KOH]| per gram or to a TAN of 2,0 mg KOH per gram. When/the’ test has been discontinued at a fixed
numper of hours, with the acid number increase of less than*2,0 mg of KOH per gram of test portion,

repart the acid number in parentheses following the fixed:period of test.

10.24 Report any degradation of the condition of the ‘eatalyst coils and/or the formation of d
odoyr at the completion of the test.

11 Precision

11.1 General

The [precision of this test method for synthetic hydraulic fluids is not known because inte
datalare not available for a test portion reaching a TAN of 2,0 mg KOH per gram. This method
suitgdble for use in specifi¢ations or in the event of disputed results as long as these data are n

Howlever, precision for)inhibited turbine oils is given for guidance as an indication of the pr
coull be obtained{fer synthetic hydraulic fluids. The precision for inhibited turbine oils was
by statistical exaination in accordance with ISO 4259I4] of interlaboratory test results.

Thete wasenough data generated to provide an estimate of reproducibility when comparing
of thle average of two successive tests by a single operator, and this is also reported. That pr

isagreeable

rlaboratory
may not be
pt available.

ecision that
determined

F the results
ecision was

deterfmined using ISO 6618[5] as the test method for acid number determination.

11.2 Repeatability, r

The difference between two test results obtained by the same operator with the same apparatus under
constant operating conditions on identical test material would, in the long run, in the normal and

correct operation of the test method, exceed the following value in only one case in 20.

For inhibited turbine oils, r = 0,192 X where X is the average of the results being compared.

© ISO 2015 - All rights reserved
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11.3 Reproducibility, R

The difference between two single and independent test results obtained by different operators
working in different laboratories on identical test material would, in the long run, in the normal and
correct operation of the test method, exceed the following value in only one case in 20.

For inhibited turbine oils, R = 0,332 X where X is the average of the results being compared.

11.4 Reproducibility with duplicate tests

When testing inhibited turbine oils, if two successive tests are performed by each operator as specified
in 11.3, the[difference between the averages of the two sets of results from the tests would exceed the
value of 0,302 X, where X denotes the mean value of the averaged results from the two laboratorigs, in
only one cage in 20.

12 Test report

The test report shall contain at least the following information:

a) referenfce to this part of ISO 4263;

b) type and complete identification of the product tested;

c) result dfthe test (see Clause 10);

d) any deyiation, by agreement or otherwise, from the procedure specified;

e) date offthe test.

16 © IS0 2015 - All rights reserved
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Annex A
(normative)

Liquid-in-glass thermometer specifications

The liquid-in-glass thermometers described in 5.4.1 and 5.4.2 shall meet the specifications given in

Table A.1. Alternative temperature-measurement systems shall meet the performance criteria given in
thesg specifications.
Table A.1 — Thermometer specifications
Thermometer Heating bath Oxidatign cell

Tenjperature range °C 72 to 126 80 to [LOO
Imnpersion mm 100 76
Scale marks:

Sybdivisions °C 042 0,1

Longer lines at each °C 1 —

Nuimbers at each °C 2 1
Maximum line width mm 0,15 —
Scale error, maximum °C 0,2 0,1
Totql length mm 390 to 400 235 to|245
Sterh OD mm 6,0 to 8,0 6,0 to|7,0
Bulb length min 15to 20 —
Bulll) (0])) mm stem OD —
Scaie location:

Bottom of bulb to line at °C 72 —

Distance mm 125 to 145 —
Scale length mm 190 to 235 —
NOTE AnISO 3866l thermometer meets the specification for the heating bath thermometer.

© IS0 2015 - All rights reserved 17


https://standardsiso.com/api/?name=a2c38a48eb8ae408510f6f08e20124d6

ISO 4263-3:2015(E)

Annex B
(normative)

Procedure for packaging and storage of catalyst coils

B.1

Materials

B.1.1 Tes
inner diamg

B.1.2 Tes
of the test ti

ter of approximately 22 mm.

E tube caps, cylindrical, made of polyethylene and designed to grip closely/the outside su
ibe.

B.1.3 Desdiccant bags, made of paper, approximately 76 mm long, 51 mm~wide and 3 mm t

containing 3

B.1.4 Flu
approximat

B.1.5 Nit

The pressu
highastoc

g £ 0,5 g of silica gel.

shing tube, made of stainless steel or glass, 305 mm<long with an outside diametg
ely 5 mm, to deliver nitrogen to the bottom of the test tube.

ogen, of minimum purity 99,7 %, oxygen free, andregulated to a suitable pressure.

'e should be sufficient to dislodge loose particles from the inside of the test tube, but n
huse a vortex and entrain air within the tube.

B.2 Prodedure

B.2.1 Flus
tube (B.1.4)

B.2.2 Hol
Add a desid
middle of th

B.2.3 Wit
with a cap (|

h a new test tube (B.1.1) thatlis visibly clean and dry, with nitrogen (B.1.5), using the flug
to blow out any loose particles.

l the empty tube atan’angle and, wearing gloves, gently slide the catalyst coil into the {
cant bag (B.1.3)folded lengthwise to fit into the tube. Insert the flushing tube dowr
e test tube, tothe bottom, and blow nitrogen through the tube for several seconds.

hdraw thfe flushing tube slowly, with nitrogen still flowing, and immediately seal the test
B.1.2).

[ tubes, made of borosilicate glass, 250 mm long, with an outer diameter of 25 nim and an

face

hick,

br of

Dt SO

hing

ube.
the

tube

18
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Annex C
(informative)

Method for the determination of the insolubles content of mineral

C1

This

and
ISO

NOTE
hydr
filter
of th

C.2

At t
men|

C3

C.3.

supfy
prot

C.3.

with

C3

C.3.4

tips

trun
toge
shal

NOTE

3
X

oils and anhydrous synthetic fluids

General

annex describes a procedure for the determination of the insolubles content of 1
anhydrous synthetic fluids that have been the subject of the accelerated oxidation d
1263-1[7] and this part of ISO 4263, respectively.

4

L

A similar procedure is available for the determination of the insplubles content of c
hulic fluids subjected to the same accelerated oxidation, but there are significant differences in|
porosity, aliquot size and preparation. This procedure is given in ISQ 4263-2:2003, Annex C.[8
b two procedures are not comparable.

M

Principle

he end of a fixed period (normally 1 000 h), the oxygen-tube contents are filtered
\brane filter medium of nominal porosity 5 um, andthe mass of retained material is det

Apparatus

1 Standard filter assembly, capable of holding the filter medium (C.3.2) securely
ort between the funnel and a yacuum flask of minimum capacity 1 1. The vacuum fl
bcted against implosion.

y
4

Filter medium, consisting of membrane filters of diameter 47 mm, made of a material
the oil/fluid under test,.and of nominal pore diameter 5 pm.

Separating funnel, of capacity 500 ml, made of borosilicate glass.

| Centrifuge, capable of giving a relative centrifugal force (Fy¢) of approximately 1 100
bf the tubes. The centrifuge shall meet all the safety requirements for normal use, and shall b
hion Eups and cushions that firmly support the tubes in position when the centrifuge is in
ther 'with the revolving head, shall withstand the maximum centrifugal force applied. Th|

nineral oils
escribed in

ategory HFC
terms of the
| The results

through a
ermined.

on a filter
sk shall be

compatible

m/s2 at the
e fitted with
motion, and
e centrifuge

n.

relative centrifugal force, Fy, is given by Formula (C.1):

F..=0,001118xr xn*

where rg is the radius of swing of the rotating tubes, expressed in metres.

C.3.

C.3.

5 Centrifuge tubes, suitable for use with the centrifuge (C.3.4).

6 Forceps, with un-serrated tips.

© ISO 2015 - All rights reserved
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C.3.7 Weighing dish, covered, of suitable dimensions to contain the filter medium (C.3.2).

C.3.8 Oven, controlled at 80 °C + 5 °C for drying the filter medium.

C.3.9 Analytical balance, capable of weighing to the nearest 0,1 mg.

C.4 Procedure

C4.1 At the end of the specified test period, disconnect the oxygen supply, remove the condenser

and remove
heptane (4.]
(C.3.3) and
cell (5.1) to

C4.2 Ifes
wash with d
the rating sy

the oxidation apparatus from the heating bath. Wash the outside of the oxidation cell

). Pour as much as possible of the hot contents of the oxidation cell into the separating fu
allow to cool and separate. Add sufficient heptane (approximately 300 ml) to the‘oxid{
cover the catalyst coils.

famination of the catalyst coil is required, remove it and the inlet tube from.the heptane
lean heptane, allowing the washings to fall into the oxidation cell. Then.inspect the coil, |
stem given in Annex D if required. Return the coil to the oxidation celluntil required (see C|

C.4.3 Using only the forceps (C.3.6), place a filter medium (C.3.2) into aweighing dish (C.3.7) and

in the oven
30 min and

C4.4

C.3.8), with the lid of the weighing dish open, for a minimuiiiof 1 h. Cool in a covered dis
weigh to the nearest 0,1 mg. Place the membrane in the filter assembly (C.3.1).

alysis of the oil/fluid is required, decant (pour off>a portion of the supernatant liquid

If a
required V(ﬁume (normally 100 ml) through the neck of the“separating funnel into a centrifuge

(C.3.5)and

oil/fluid frdg
portions of
the filter mg

C.4.5 Tral
remain on f{
washing wi
out of direc

NOTE T
oil/heptane
C.4.6 Filte

rentrifuge for 1 h at a relative centrifugal force ef approximately 1 100. Decant the centrif
m any deposit for analysis, and transfer the’ deposit to the separating funnel using {
heptane when the bulk of the oil/heptane, ot fluid /heptane mixture has been passed thr
mbrane.

nsfer the contents of the oxidation/cell to the separating funnel and mix well. If any dep
he inlet tube or catalyst coiljremove these carefully with a non-abrasive implement V

th heptane, and transfer these deposits and washes to the funnel. Allow to stand in the
sunlight for a minimuni of"16 h.

br fluid/heptane, and-allows the coalescence of the deposit into a more filterable form.

the clearer mixture ftom the upper part of the contents first. Wash the separating funnel, centrifuge 1

oxidation cg
heptane unt

1l and inifet tube with heptane and pass these washings through the filter. Wash the filter
il free of oil/fluid.

with
nnel
tion

and
sing
4.5).

lace
h for

the
tube
hged
mall
bugh

psits
vhile
dark

he waiting period allews equilibrium to be established between the insoluble material ang the

er the oil/heptane mixture or fluid/heptane mixture through the membrane filter, decanting

ube,
with

Two or more membrane I1Iters can be used if required.

C.4.7 With the vacuum applied, remove the funnel from the filter assembly and rinse the membrane on
the base with a gentle stream of heptane, directing the stream from the edge towards the centre in order
to remove final traces of oil/fluid without disturbing the deposit. Maintain the vacuum for a short time to
remove the heptane. Transfer the membrane to the weighing dish used in the initial weighing and dry for
a minimum of 1 h in the oven (C.3.8). Cool for 30 min in a covered dish and weigh to the nearest 0,1 mg.

C.5 Calculation

Subtract the initial mass of the membrane filter plus weighing dish from the final mass.

20
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