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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.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Structures of heterogeneous materials are being manufactured in the automotive and aerospace
industry sectors, where higher safety margins are required. The existing test methods are not
appropriate because the evaluation of the adhesive interface is difficult, as the polymer material has a
relatively low mechanical strength and therefore fractures outside the joints. Therefore, it is necessary
to develop a methodology for the evaluation of the adhesive interfaces. A test method to accurately
evaluate the adhesion interface performance or standardization of long-term evaluation under harsh
environments is also necessary. The method in ISO 19095 is intended to ensure that the integrity of the
joint is realized through the interface and that traceability of the value improves the data comparison.
Thif document defines the conditions to evaluate the long-term durability which cannotib¢ evaluated
usinpg ISO 19095-4.

—
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Plastics — Evaluation of the adhesion interface
performance in plastic-metal assemblies —

Part 6:
Accelerated degradation test

SAHETY STATEMENT — Persons using this document should be familiar with normaMaboratory
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adhesion interface performance in plastic-metal assemblies.
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To ¢
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ht have a negative environmental impact. As technological advances lead to more
rnatives for such materials, they will be eliminated to the greatest extent possi
of the test, care should be taken to dispose of all waste in an appropriate manner.

Scope

5 document specifies the environmental conditions to evaluate the accelerated degradat

Normative references

re are no normative references in this document.

Terms and definitions
erms and definitions are listed in this document.
and IEC maintain terminolegieal databases for use in standardization at the following ad

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

IEC Electropedia: available at https://www.electropedia.org/

Principle

valuate-the degradation of plastic-metal assemblies under severe conditions in a shorte
b, the\assemblies are subjected to a higher temperature and a higher humidity conditic

120

%C-and 0,2 MPa of saturated water vapour pressure without air (oxygen) gas (see Annex

tice, if applicable. This document does not purport to address all of the safety’problems, if
, associated with its use. It is the responsibility of the user to establish apptropriate safety
health practices. It is recognized that some of the materials permitted in this [document

cceptable
ble. At the

ion for the

dresses:

r period of
ns such as
B).

This method should be used at temperature at least 20 °C lower than softening temperature in order to
avoid deformation (see Annex C).

5

Apparatus

5.1 Oven, capable of heating to 200 °C for test samples or sealed pressure vessels connected to
pressure gauge and purge lines settled outside oven, with temperature control system (+1 °C).

To control the temperature uniformly inside the oven, an air circulation heating system should be used.

If conditions of 120 °C and 0,2 MPa of saturated water vapor pressure is used, a sterilizer (see 5.5) can
be used instead of oven and sealed pressure vessels.

© IS0 2021 - All rights reserved
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5.2 Sealed pressure vessel, capable of high inside pressures (up to 2,0 MPa) and connected to
pressure gauge and purge line as indicated in Figure 1.

The size of the vessel is dependent on the size and number of plastic-metal assemblies. For 10 samples
with 10,0 mm x 100,0 mm x 2,0 mm, a 300 ml stainless steel vessel (autoclave) should be used.

An inner setting part should be used to avoid that sample surfaces do not touch each other and inside
liquid water.

/ X

1 / 5
- . =
==Y P O
2
\;/
~
4

Key
X oven
1 valveA
2 connecfor
3  water
4  sealed pressure vessel
5 valveB

Figure 1 — Severe condition obtaining system for plastic-metal assemblies

5.3 Pressure gauge (e.g. 0 MPa to 1,0 MPa), to indicate the pressure in the vessel with resolution of
0,05 MPa.

5.4 Relief valve or bursting disc, operating at 3,5 MPa and installed in the line.

5.5 Sterilizer, capable of heating to 105 °C to 135 °C with saturated water vapour pressure.

Air releasing system shall be installed at 100 °C during heating from room temperature to 120 °C.

2 © IS0 2021 - All rights reserved
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5.6 Vacuum oven, capable of heating to 200 °C under reduced pressure with temperature controlling

(£1°0C).

5.7 Balance, capable of weighing the sample with a resolution of at least 0,1 mg.

6 Procedure

6.1 Test specimens of specimens plastic-metal assemblies

Tesfspecimens of plastic-metal assemblies should be prepared according to 15O 19095-2Z.

6.2| Conditioning of specimens plastic-metal assemblies

Corlditioning of plastic-metal assemblies before and after degradation by this~document] should be
performed according to ISO 19095-1.

6.3| Weighing plastic-metal assemblies

Welgh the plastic-metal assemblies with a balance.

6.4 Plastic-metal assemblies subjected to severe conditions

Set[the plastic-metal assemblies inside the sealed pressure vessel in a way to avoid samplg’s surfaces
tougching each other or the liquid water.

Poulr deionized water (10 ml to 20 ml in the case of 300 ml vessel) into vessel.

Sea| the pressure vessel and settle inside the oven as indicated in Figure 1. Open valves A and B.

Setthe oven temperature above 100 °C, for example 120 °C. Heating is started. Ataround 100/ °C, release
stegm (water vapour) at valve B for ashort time (1 min to 2 min) to release inside air. Then [close valve
B. Iﬁside water vapour pressure is confirmed by a pressure gauge at determined temperaturg. Continue
heafing throughout the determining period, such as 24 h. Examples of the conditions of tgmperature
and|test period are shown in Aithrex A. After leaving a test specimen in the pressure vessel with selected
confditions, cool the test specimen in the pressure vessel and take it out from the pressure yessel, then

leay

6.5

e it for more than 2 hrunder the condition described in ISO 19095-1 and carry out the teg

Evaluation-ofplastic-metal assemblies

Evalluations ofplastic-metal assemblies after or before severe conditions environment by thij

sho

11d be pérformed according to ISO 19095-3.

t.

document

7

Test reports

The test report shall include at least the following information:

a)
b)
‘)
d)

areference to this document, i.e. ISO 19095-6:2021;
all information necessary for complete identification of the test specimen;
conditions of heating temperature and heating period;

operation date of this degradation procedure.

© IS0 2021 - All rights reserved
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Annex A
(informative)

Example of severe condition tests of plastic-metal assemblies

A.1 Heatingtemperature

Aaaiet = Bhdaieie) el

The vapouf pressure of water is determined as a function of temperature. Table A.1 shows the vagour
pressure af temperatures above 100 °C.

A.2 Test

Examples ¢f periods for degradation are shown in Table A.2.

Table A.1 — Vapour pressure of water at high temperature than 100_?€

Temperature Vapour pressure
°C KPa
105 120,80
110 143,27
120 198,54
130 270,13
135 313,07
140 361,38
150 476,00
160 618,06

period

Table A.2 — Examples of test period for degradation

Temperature Test period
°C h
120 96, 192, 288
135 192, 384
160 336

© ISO 2021 - All rights reserved
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Example of tests of plastic-metal assemblies in the pressure vessel

plate and
e pressure
e test. The
rain curve.

The results of tensile tests of specimens degraded in a sterilizer are shown-in Table B.1. Thle averaged

valyes of five specimens for each condition are shown in the table.

Table B.1 — Results of tensile tests of specimens degraded in a sterilizer

Temperature Test period Tensile strength
°C hour MPa
Room temperature 0 45,2
120 192 37,42
135 192 32,19

The results of tensile tests of specimens degraded in a stainless steel vessel are shown in Talple B.2. The
averaged values of three specimens for each.condition are shown in the table.

Tdble B.2 — Results of tensile tests©f specimens degraded in a stainless steel pressure vessel

Temperature Test period Tensile strength
°C hour MPa
Room temperature 0 34,4
160 336 28,3

© IS0 2021 - All rights reserved
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Annex C
(informative)

Example of effect of heating on ordinary plastics

C.1 Exampleofordinary plastics

N
Five kinds ¢fplastics, ploymethyl metacrylate (PMMA), polyethylene terephthalate (PET), poly %mate
(PC), polypropylene (PP), and polyethylene (PE), were employed as examples of ordinary Izil){siplcs.

%/
C.2 Deformation ordinary plastics by heating ch

%)
Deformatigns of five kinds of plastics after heating at 100 °C, 120 °C, 140 °C, (5\160 °C for 1 hip an
electric oveén were observed. Photographs of deformations of ordinary plasti e shown in Figurg C.1
to Figure (.5. These results, softening temperatures and melting tempera P'e$ are shown in Table|C.1.
In the tabl¢, the symbol © shows no deformation, the symbol A shows sfall deformation, the synpbol
x shows clear deformation. Deformations are observed the specirné heating at temperature 2 °C
greater thdn the softening temperature.

Figure C.1 — Dumbbell shape specimens of PMMA, PET, PC, PP and PE

6 © IS0 2021 - All rights reserved
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Figure C.2 — Deformations of PMMA, PET, PC, PQQd PE heating at 100°Cfor 1 h
NS

Figure C.3 — Deformations of PMMA, PET, PC, PP and PE heatingat 120°Cfor 1 h

© IS0 2021 - All rights reserved 7
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Figure C.5 — Deformations of PMMA, PET, PC, PP and PE heating at 140 °Cfor 1 h
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