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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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Plastics — Polypropylene and propylene-copolymers
— Determination of thermal oxidative stability in air —
Oven method
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to estimate the performance of propylene plastics with lower heatstabilities.

2 N

The ff
const|
undaf

[SO 2
ISO 1

test specimens and determinatiqmof properties

3 T
No te

ISO a3

q

]

This ‘E,ocument specifies a method for the determination of the resistance of moulded te

$0 Online browsing platform: available at https://www.iso.org/obp

propylene and propylene-copolymers to accelerated ageing by heat in the presehce
draught oven.

hethod represents an attempt to estimate the service life of parts fabricated fro
CS.

different environmental conditions prevail.

The specified thermal levels are considered sufficiently severe to cause failure of comi
-stable propylene plastics within a reasonable period of time.dfidesired, lower temperatures

ormative references

bllowing documents are referred to in the@®ext in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the feferenced document (including any amendmg

D1, Plastics — Standard atmospheres.for conditioning and testing

D069-2, Plastics — Polypropylene (PP) moulding and extrusion materials — Part 2: P

erms and definitions
'ms and definifions are listed in this document.

1d IEC maintain terminological databases for use in standardization at the following
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of air using a

m propylene

Lability determined by this method is not directly related to the suitability of the mafterial for use

hercial grades
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their content
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ents) applies.
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CElectropedia: available at http://www.electropedia.org/

4 Principle

Accelerated ageing of test specimens is performed by heat in the presence of air using a forced draught

oven.

Visual examination and determination of the time to failure is done.

Under the severe conditions of this test, the specimens undergo degradation at a rate dependent upon
the thermal endurance of the propylene plastic under examination.

For the purpose of this document, the time to failure of the material is taken as the number of days after
which the specimen shows localized crazing, crumbling and/or discoloration.

If a more reliable estimate of the life-temperature relationship of propylene plastics is required, the
test may be conducted at several temperatures and the data interpreted through use of the Arrhenius
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relation, by plotting the logarithms of times to failure against the reciprocals of the temperatures in
kelvins. Temperatures in the range from 100 °C to 150 °C, with intervals of 10 °C, are suggested for this

purpose.

5 Apparatus

5.1 Oven

The oven shall be of mechanical convection type, capable of controlled circulation of air, with adjustable
air intake and exhaust, equipped with a specimen holder and a temperature control system capable of

adjustment t

a) Exhaust|rate: at least one oven-chamber volume in 10 min.

b) Air velodity: from 0, 75 m/s to 1 m/s at any oven position occupied by the test specimens.

c¢) Temperdture control: range up to 200 °C and with control throughout the wopking range
nearest | °C. The temperature control shall include a device to prevent temperature override
recommegnded that a device be used for recording the temperature inside the' oven.

5.2 Thernjometers

Thermometdrs shall cover the temperature range up to 200 °C, graduated in 1 °C intervals or k

Each thermo[neter shall be tested for bulb stability and shall be calibrated at 150 °C.

In order to control the homogeneity of the temperature in théoven, it is recommended that at leas
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of suitable apparatus for{biaxially and uniaxially rotated specimen holders are sho
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Figure 1 — Biaxially rotated specimen holder of the Ferris wheel type

5.3.2|_Uniaxially rotated specimen holder (see Figure 2)

The drum peripheral velocity shall be such that the air stream impinges on the flat section of the test
specimens at not more than 1 m/s.

© IS0 2019 - All rights reserved 3
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Figure 2 — Uniaxially rotated specimen holder — Drum rotator

5.4 Air velocity meter, non-directional, resistance wire type.
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5.5 Die, to produce specimens of dimensions 50 mm x 10 mm from compression moulded sheet.

5.6 Metal clips, lined with fluorocarbon film or other materials that have no adverse effect on the
oxidative stability of propylene plastics.

6 Test specimens

The test specimens shall be cut from compression moulded sheet prepared from granules or other
homogeneous moulding material as described in ISO 19069-2.

imaensnrenared by iniaction maoulding or cnecimone cut fram nranuloano nlactice nra
Speci s prepared b rspeci cutf lene-plasticsproducts may be

..... P P Yo trotrriroarorat ) ol e ta T o propy

used py agreement between the interested parties.

The specimens shall be 10 mm wide, 50 mm long and 1,0 mm #* 0,05 mm thick. Edges|shall be smoothed,
if necpssary, to remove imperfections introduced by cutting.

By agfeement between the interested parties, specimens of other thicknesses'may be used.

At lealst five specimens shall be used for each test.

7 (onditioning

In geperal, conditioning of specimens is not required. Incase of dispute, the specimens shall be
condifioned in one of the standard atmospheres specified’in’ISO 291 for not less than 40 h

8 Tlest conditions

The recommended test temperature is 150 °C-,During the course of the test it shall not vary more than
+1 °C]/ measured at a single location of the working space, or more than +1,5 °C throughout| the oven.

In thg event that the average time to failure at 150 °C is less than 7 days, the test report ghall indicate
"less than 7 days at 150 °C" and the test shall be repeated at an oven temperature of 140 °Q+ 1 °C and, if
necessary, at lower temperatures:atintervals of 10 °C until time to failure of 7 days is achig¢ved.

NOTE If it is preferred to perform the test at 140 °C, even for materials lasting more than 7 days at 150 °C,
this is|permitted provided tHat)this is stated in the test report.

9 Procedure

WARNING —Handle specimens with caution to avoid contamination.

9.1 |Attach the five specimens to the holder (5.3) by means of suitable metal clips (5.6), which, together
with their linings, shall be cleaned beforehand with trichloroethylene or any other suitaljle solvent to
remove all traces of oil.

Place the specimens in the holder in the oven (5.1) such that the specimens are at least 30 mm apart and
at least 50 mm from the walls of the oven, and start the rotation of the holder.

9.2 Inspect the specimens visually at least once per day for failure; during inspection, rotation of the
holder shall be stopped.

NOTE Visual inspection of the deterioration of the specimen surface, as a reliable evaluation of oxidative
ageing endurance, is justified by the fact that oxidation of propylene thermoplastics usually takes place on the
surface of the material before propagating inward. For special research purposes or in case of dispute, the
oxidation can be followed by determination of the viscosity number (see ISO 1628-3) and/or the melt flow rate
(see ISO 1133-1) of the specimens at specified elapsed times of ageing.
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