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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting.)yPublication as an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 9142 wag prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 11, Products.

This second gdition cancels and replaces the first edition (ISO 9142:1990), of which it constitutes a|minor
revision.
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INTERNATIONAL STANDARD ISO 9

142:2003(E)

Adhesives — Guide to the selection of standard laboratory
ageing conditions for testing bonded joints

bints may be

1 SYcope

This International Standard describes laboratory ageing conditions under which adhesive j

exposed to various environmental influences — climatic or chemical — for the purpose of assessing the
effect$ of such influences on certain properties.

The 4
the eV

The 1

applic
betwe

conditions. However, for certain specific applications, experience with the procedures m

correl

NOTE

2 N

The f
refere

document (including any amendments) applies.

ISO 1

ISO 2

ISO 4
relativ

ISO 3

ISO 4

geing conditions are applicable to bonded assemblies and may be used to constitute a s
aluation of an adhesive.

psults obtained using the procedures described in this International Standard are ng
bble to the determination of the service life of a bonded assémbly because there is no
en the test results and the behaviour of a bonded assembly over a period of time

btion to be established.

The ageing conditions should preferably be related to'the specific application of the adhesive.

ormative references

bllowing referenced documents arelindispensable for the application of this docume
hces, only the edition cited applies. For undated references, the latest edition of th

D1:1997, Plastics —Standard atmospheres for conditioning and testing

B3:1988, Plastics’— Small enclosures for conditioning and testing using aqueous solutiof
e humidity at.constant value

P05:1976, Preferred test temperatures

8732003, Adhesives — Determination of tensile lap-shear strength of rigid-to-rigid bonded|

et of tests for

t necessarily
direct relation
inder service
ay enable a

ht. For dated
e referenced

V'5:1999, Plastics — Methods of test for the determination of the effects of immersion in liqui¢l chemicals

S fo maintain

assemblies

ISO 4588:1995, Adhesives — Guidelines for the surface preparation of metals

ISO 4892 (all parts), Plastics — Methods of exposure to laboratory light sources

ISO 6238:2001, Adhesives — Wood-to-wood adhesive bonds — Determination of shear strength by compression
loading

ISO 9227:1990, Corrosion tests in artificial atmospheres — Salt spray tests
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3 Materials

3.1

3.2

De-ionized or distilled water, having a conductivity less than 200 uS/m.

Materials for ageing tests under special environmental conditions (see appropriate annex).

4 Apparatus

41

temperature of (23 £ 2) °C and a relative humidity of (50 + 5) %.

Conditioning chamber, meeting the requirements of ISO 483, capable of being maintained at a

4.2 Dry-he

4.3 Humid
and 100 %. T

a) adevice
b) adevice
44 Coldc

4.5
of 0,092 MPa

5 Specin

5.1

The number
required agei
appropriate |9
sets of sampl
constitute an

5.2 Condit

Specimens sk

at chamber, ventilated and adjustable to a temperature between 20 °C and 200 °C.

chamber, meeting the requirements of ISO 483, adjustable to a relative humidity,betweer]
he chamber shall be equipped with

fo enable the temperature to be measured to within 1 °C;
fo enable the relative humidity to be measured to within 3 % R.H.

namber, adjustable to temperatures of (— 20 + 3) °C and (- 40&3) °C.

ens

Number and type

Df test specimens, and the type Used, will depend on the properties to be measured a
ng conditions. The test specimens shall be prepared in accordance with the requirements
O standard test method. Prepare a sufficient number of specimens to provide homoge
bs for testing and to provide.control samples. The following International Standards, which
exhaustive list, are applicable: ISO 4587, ISO 4588, ISO 6238.

ioning

all be conditigned in the conditioning chamber (4.1) for a minimum duration of 24 h before

subjected to @geing. The ‘conditioning shall be carried out after the adhesive has been cured in accor

with the mate

fials specification or the methods specified by the manufacturer of the adhesive.

25%

Controlled-pressure chamber, capable of operating at a pressuré.ef 0,6 MPa') and at an underprgssure

nd the
of the
neous
do not

being
dance

6 Proce

6.1

ure

Tests before ageing

Determine the properties required for the sample under test by the appropriate test method, using specimens
conditioned in accordance with 5.2.

1)

1 MPa =10 bar

© ISO 2003 — Al rights reserved
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6.2 Ageing

Expose conditioned specimens to the environmental conditions as defined in Annex A to Annex F, as required.

6.3 Tests after ageing

Determine the properties after ageing in accordance with the procedure(s) of the appropriate standard(s).
Unless there are indications to the contrary in the Annexes, condition test specimens in the conditioning
chamber (4.1)

— for (3 £ 1) hin the case of specimens exposed at a relative humidity higher than 50 %,

— fq
beforeg

In adq
failure

6.4

For cq
the psg

7 E

For pn

|
)

— a

For p
betwe
of the

NOTE
the foll

A

B

r at least 24 h for all other specimens,
determining the properties.

ition to the test results, all changes visible during the ageing and testing_periods, inclu
, shall be noted.

Controls

ntrol purposes, a representative group of specimens shall be'kept in the conditioning cha
riod of time covered by the ageing conditions selected.

xpression of results

pperties that can be measured, the results obtained are expressed as either
psolute values or

relative variation with respect to the jinitial value.

roperties that cannot be measured, the nature of the effects observed shall be noted
en the substrate and adhesive, failure of cohesion of the adhesive joint due to partial or 1
substrate beneath the adhesive, etc.

It may be worth verifying that the variation in a measured property is caused only by the ageir]
pwing three values:

the value of the property measured before accelerated ageing;

the yalue of the same property measured on the control specimen which has undergone only int
(28 %2) °C and (50 £ 5) % R.H. (see 6.4);

ding mode of

mber (4.1) for

e.g. rupture
otal corrosion

g process from

rinsic ageing at

c

—the-value-ofthe-property-measured-afterageing-

This can be done by calculating the following ratios:

a) [(4 — B)/A] x 100 (this ratio represents the intrinsic ageing during the period concerned);

b) [(4 — C)/A] x 100 (this ratio represents the overall ageing due to intrinsic ageing and the accelerated ageing under the

CO

nditions specified in this International Standard);

c) [(B—-C)IA] x 100 (this ratio represents the degree of ageing due to ageing under the conditions specified in this
International Standard).
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https://standardsiso.com/api/?name=1f6ff906ff455c2fe3781b7c5c365fc4

ISO 9142:2003(E)

8 Testreport
The test report shall include the following information:
a) areference to this International Standard;

b) a description of the type of ageing carried out, with reference to the relevant Annex(es) and the duration
of exposure and number of test cycles;

c) the results of observations made in accordance with 6.3 (last paragraph) and Clause 7;

d detalls oary—ep rationa-—not laid dovam tn thic lntarnatianal Qo Adard oo anll oo ol tnaidanta 1o ble to
oty OpPCTratorTS ot ot GO Wi Tt o T e ratroTr o ot Ioat O oS- woT oo arty oot rits— g

have had an effect on the results.
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Annex A
(normative)

General conditions of ageing

A.1 General

Whats
humid

used
given

A.2

Prefefred temperatures are given, together with tolerances, in Table A.1.

A3

Hours}

Week

The n

A4

15 %;

ity, shall, as far as possible, be selected from the preferred values given below. Other-v

n ISO 291 or ISO 3205 (the latter gives temperatures only).

Preferred temperature

Preferred exposure periods
1—2—3—4—6—16—24—48—72—96
5: 1—2—3—4—6—8—12—16—26—52

Limber of cycles shall be selected to approach, as closely as possible, these preferred expq

Preferred relative humidities

(25 £5) %; (50 £ 5) %; (65 £ 5) %; 90 % to 100 %.

Table A:1= List of preferred temperatures and tolerances
Values in degrees Celsius

Tolerances (to be used only in the absence of special
indications calling, in particular, for stricter tolerances)

-40 +3
-20 +3
+ 20 +2
+23

Temperature

H+
N

ver the type of ageing carried out, the temperature and duration of exposure, as well, s the relative

alues may be

f this is absolutely essential for technical reasons, but they shall be selected initially frgm the values

sure periods.

+30
+40
+ 50
+55
+ 60
+70
+90
+100
+ 105
+125
+ 175

+= + + + H+ H+ H+ H

W W WIN NN DNDNDNDNDDNDDN

+ H+ H+
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Annex B
(normative)

Atmospheric conditions for single-variable ageing

B.1 General

In this type of ageing, the effect on the test specimen of only one environmental variable (e.g. temperature) is
considered, the other variables being fixed.

B.2 Set of|conditions B1

The specimen is exposed to dry heat in the dry heat chamber (4.2), the temperature and-period of exgosure
being selected from the lists of preferred values in Annex A.

B.3 Set of|conditions B2

The specimen is exposed to cold in the cold chamber (4.4), the temperature and period of exposure|being
selected from|the lists of preferred values in Annex A.

6 © ISO 2003 — Al rights reserved
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Annex C
(normative)

Atmospheric conditions for multi-variable ageing

C.1 General

142:2003(E)

In this type of ageing, the simultaneous effect of two or more environmental variables on the specimen is

consiiered. In some cases, transfers from one chamber to another are necessary; unless otherv

such

C.2

The s
tempsg

NOTE
humidi

ansfers shall be carried out in less than 3 min.

Set of conditions C1

pecimen is exposed in the humid chamber (4.3) to the simultaneous action of heat and
rature, exposure period and humidity are selected from the lists of preferred values in Ann

A further-accelerated ageing test using humid heat may be cafried out at (70 + 2) °C and
ty for 1 000 h.

ise specified,

humidity. The
eX A.

D0 % to 100 %
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Annex D
(normative)

Atmospheric conditions for cyclic ageing

D.1 General

In this type of ageing, the specimen is exposed for several successive periods, under single-variable and/or
multi-variable| conditions, on a cyclic basis. In some cases, transfers from one chamber to another are
necessary; urjless otherwise specified, such transfers shall be carried out in less than 3 min.

The following|cycles may be used:
Cycle D1|— Heat and humidity cycle
Cycle D2 — Heat, cold (thermal shock) and humidity cycle
Cycle D3| — Heat, cold and humidity cycle
Cycle D4 — Humid-heat and cold cycle
Cycle D5 — Dry-heat, humid-heat and cold cycle
Cycle D6 — Immersion in water and drying
Cycle D7|— Alternating immersion in water and drying
Cycle D8 — Immersion in boiling water and drying

Cycle D9 — Immersion in boiling water followed by drying, and then dry heat and re-immersion in boiling
water

Cycle D10 — Immersion in boiling water followed by drying, and then re-immersion in boiling water
Cycle D1t — Immersion in watér) exposure to cold and exposure to dry heat

Cycle D12 — Immersion in-salt solution and drying

D.2 Cycle D1 — Heat and humidity cycle

Humidity and|pefied of exposure are fixed, while the temperature is varied. Two temperatures 6, and pg are
selected from|Table A.1 in Annex A.

The cycle requires two humid chambers (4.3) as follows:

— chamber A, kept at a temperature 6, °C and a relative humidity of no lower than 90 %;
— chamber B, kept at a temperature 65 °C and a relative humidity of not more than 30 %.

The cycle consists of the following exposure periods:
a) (24 £1)hinchamberA;

b) (24 +1) hin chamber B;

8 © ISO 2003 — Al rights reserved
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c) (72+1)hinchamberA;

d) (48 +1)hinchamber B.

For the number of cycles, see Annex A, Clause A.3.
For conditioning after ageing, see 6.3.

A typical cycle, in which 6, is taken as (23 £ 2) °C and 65 as (55 + 2) °C, is shown in Figure D.1.

' /
26 h +1h® 2L h +1h° 72 h 1 h? 48 h 1>

b5

D3

0 | | | | | |

0 1 2 3 A 5 6 7 X
Key
X exposure period (days)
Y temperature (°C)
2 Ngt less than 90 % R.H.
b Ngt more than 30 % RH.
¢ Cycle repeated ntimes
Figure D.1 — Typical conditions for cycle D1, in which 6, and 6 are taken ag
(23 £ 2) °C and (55 + 2) °C, respectively

D.3 Cycle D2 — Heat, cold (thermal shock) and humidity cycle
This cycle requires three chambers, as follows:

— a humid chamber A (4.3), kept at a temperature 6, of either (40 + 2) °C or (70 £ 2) °C and at a relative
humidity not lower than 90 %;

— acold chamber B (4.4), kept at a temperature g of either (— 20 + 3) °C or (- 40 = 3) °C;

— a humid chamber C (4.3), kept at a temperature 6 of either (70 £ 2) °C or (100 £ 2) °C and at a relative
humidity of (50 £ 5) %.

© 1SO 2003 — Al rights reserved 9
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The cycle consists of the following exposure periods:
a) (16 £ 1) hinchamberA;

b) (3 +1)hinchamber B;

c) (5+£1)hinchamberC.

For the number of cycles, see Annex A, Clause A.3.

For conditioning after ageing, see 6.3.

A typical cycle, in which temperature 6, is taken as 40 °C, g as —20 °C and 6z as 70 °C, is-shgwn in
Figure D.2.

16 h +1 h? Sh+lh®

10

40

- 20

3h1h

Key
X exposure period (h)
Y temperature (°C)

a8  Not less than 90 % R.H.
b (50+5)% R.H.
¢ Cycle repeated n times

Figure D.2 — Typical conditions for cycle D2, in which 6,, 5 and g are taken as
40 °C, — 20 °C and 70 °C, respectively

10 © 1SO 2003 — Al rights reserved
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D.4 Cycle D3 — Heat, cold and humidity cycle

142:2003(E)

This cycle requires a programmable humid chamber (4.3) capable of maintaining the required conditions of

tempe

rature and humidity and able to change the conditions in the time specified in each case.

The cycle consists of the following operations:

a) expose for (15+ 1) h at a temperature of either (40 + 2) °C or (70 + 2) °C and at a relative humidity not
lower than 90 %;

b) change, in (60 + 20) min, the temperature to (— 20 + 3) °C or (— 40 = 3) °C and expose for (2 + 1) h;

c)

O

—
n

d) c¢
d

At thdg
(60 +

For th
For cd
A typi
-20°
D.5

This ¢
tempsg

The ¢

a)

o 5

b) e
c) ¢

d) c¢

%0 + 5) % and expose for (4 + 1) h;

hange, in (60 = 20) min, the temperature to (70 +2) °C or (100 +2) °C and the relativ,
nange, in (60 = 20) min, the temperature to (40 + 2) °C or (70 + 2) °C and the.relative h
wer than 90 %.

end of the final cycle, change from the conditions in d) to the conditioning atmospher
P0) min.

e number of cycles, see Annex A, Clause A.3.
nditioning after ageing, see 6.3.

cal cycle, in which the temperature of the first stage’is taken as 40 °C, that of the seg
C and that of the third stage as 70 °C, is shown in Figure D.3.

Cycle D4 — Humid-heat and coldcycle

ycle requires a programmable humid-¢hamber (4.3) capable of maintaining the required
rature and humidity and able to change the conditions in the time specified in each case.

cle consists of the following-operations:

crease the temperature from ambient to (70 £ 2) °C in 30 min (this operation is carri
ginning of the first cycle only);

kpose for 5 h +20 min at (70 £ 2) °C and at a relative humidity not lower than 90 %;
nange thetemperature, in (60 = 20) min, to (— 40 + 3) °C and expose for 5 h + 20 min;

nangethe temperature, in (60 = 20) min, to (70 + 2) °C.

e humidity to

Limidity to not

b (see 4.1) in

ond stage as

conditions of

ed out at the

For th

L £ ! A A A
C TTUTTTOCTT U UYUITS, SCT AIMTICA A, UIdUST A.o.

For conditioning after ageing, see 6.3.

The cycle is shown in Figure D.4.

© 1SO 2003 — Al rights reserved
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Y
15 h +1 h? L h +1hP
70
40
0 | | | | | | | | | | | | | |
0 y A 6 8 10 15 20 30 X
- 20
2h+1h
Key

X exposure geriod (h)

Y temperature (°C)

@  Not less than 90 % R.H.
b (50 +5)%[R.H.

¢ Cycle repepted n times

D.3 — Typical conditions for cycle D3, in which the temperatures of the first, second

Figure
and third stages are 40 °C, — 20 °C and 70 °C, respectively

12 © 1SO 2003 — Al rights reserved
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Y
0,5h 1h £20 min 1h £20 min
70
5 h +20 min®
0 | | | | | | | | | | | | |
0 1 2 3 b 5 6 7 8 9 10 11 12 13 X
- 40
5h 20 min
Key
X exposure period (h)
Y temperature (°C)
2 Ngt less than 90.% R.H.
b Cycle repeated)r times
Figure D.4 — Humid-heat and cold cycle (cycle D4)

D.6 Cycle D5 — Dry-heat, humid-heat and cold cycle

This cycle requires three chambers, as follows:

— a dry-heat chamber A (4.2), kept at a temperature of (55 +2) °C and at a relative humidity lower than
15 %;

— a humid chamber B (4.3), kept at a temperature of (40 £ 2) °C and at a relative humidity not lower than
90 %;

— acold chamber C (4.4), kept at a temperature of (— 20 + 3) °C.

© 1SO 2003 — Al rights reserved 13


https://standardsiso.com/api/?name=1f6ff906ff455c2fe3781b7c5c365fc4

ISO 9142:2003(E)

The cycle consists of the following exposure periods:

a) (48 £ 1)hinchamberA;

b) (48 +1) hin chamber B;

c) (24 +£1)hinchamberC.

d) (48 £ 1)hinchamber B.

For the number of cycles, see Annex A, Clause A.3.

For conditioni

The cycle is

Y

hg after ageing, see€ 6.3.

hown in Figure D.5.

48 h +1h® 48 h 1 hP 2L h 1 h

48571 n®

40

30 |+

20 |-

10 [~

- 20

X exposure f

eriod (days)

Y temperature (°C)

a8 Lessthan 15 % R.H.
b More than 90 % R.H.
¢ Cycle repeated n times

14

Figure D.5 — Dry-heat, humid-heat and cold cycle (cycle D5)

© ISO 2003 — Al rights reserved
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D.7 Cycle D6 — Immersion in water and drying
NOTE

This cycle requires two chambers, as follows:

This cycle is recommended for ageing porous materials (e.g. wood).

ISO 9142:2003(E)

a controlled-pressure chamber A (4.5), kept at a temperature of (23 + 2) °C and a pressure that can be
increased to an overpressure of 0,6 MPa and lowered to an underpressure of 0,092 MPa;

a humid chamber B (4.3), kept at a temperature of (23 £ 2) °C and at a relative humidity of (30 + 5) %.

The cycle consists of the following operations:

a) expose the test specimens, immersed in water, for 15 min in chamber A at an underpressure of
0[o92-"Ps;

b) change the pressure to an overpressure of 0,6 MPa and expose for 2 h;

c) change the pressure to — 0,092 MPa and expose for 15 min;

d) change the pressure to an overpressure of 0,6 MPa and expose for 2 h;

e) transfer to chamber B and expose for 10 days.

For cgnditioning after ageing, see 6.3.

For materials whose moisture content changes slowly (e.g. wood), mechanical tests shall be |carried out, if

requirgd, either by taking account of the moisture content of the matetial at the time of test or extending the

condijoning time to obtain a given moisture content.

The cycle is shown in Figure D.6.

2h

2-h

0,25 h

Key

T oB < X X

exposure period (h)
exposure period (days)
over/under pressure (MPa)

Exposure period in chamber A: 4 h + 30 min.
Exposure period in chamber B: 10 days at (30 £ 5) % R.H.

0,25 h

X

TZ345678910 X,

Figure D.6 — Cycle D6 for immersion in water and drying

© 1SO 2003 — Al rights reserved
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D.8 Cycle D7 — Alternating immersion in water and drying
NOTE

This cycle requires two chambers, as follows:

a dry-heat chamber A (4.2), kept at a temperature of (23 + 2) °C;

This cycle is recommended for ageing porous materials (laminates, etc.).

a humid chamber B (4.3), kept at a temperature of (55 + 2) °C and at a relative humidity of less than or
equal to 25 %.

The cycle consists of the following operations:

r (8 £ 1) h in chamber B;

expose, fle-immersed in water for (16 £ 1) h in chamber A;

r (8 £ 1) h in chamber B;

expose, fle-immersed in water for (16 £ 1) h in chamber A;

a)

b) expose f
c)

d) expose f
e)

f)  expose f
g) expose,
Conditioning
condition.

The cycle is g

Y

r (8 £ 1) h in chamber B;

e-immersed in water for (16 = 1) h in chamber A.

hown in Figure D.7.

64 h +1 h®

16 h+1Th®

16 h +1 K® 16 h +1 h®

bfter ageing: none; test the specimens immediately on completion of stage g), i.e. in thHe wet

10

60 -

50 |-

LO |-

30 -

20 |

Key

X
Y

a

b

exposure period (h)
temperature (°C)

Drying
Immersion

16

in water

150 X

Figure D.7 — Cycle D7 for alternating immersion in water and drying
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D.9 Cycle D8 — Immersion in boiling water and drying
NOTE This cycle is recommended for ageing porous materials, in particular laminates bonded with phenolic adhesives.
This cycle requires three test chambers, as follows:

— adry-heat chamber A (4.2), kept at a temperature of (100 + 2) °C (since water boils at 100 °C only at an
atmospheric pressure of 0,1 MPa, the temperature of the boiling water is a variable and shall be
reported);

— a humid chamber B (4.3), kept at a temperature of (55 + 2) °C [when testing laminates, a temperature of
(50 £ 2) °C shall be used in order to ensure commonality with existing procedures] and at a relative
hprmidity of (30=579%;

|
®

dry-heat chamber C (4.2), kept at a temperature of (23 + 2) °C.

The cycle consists of the following operations:

a) ekpose the test specimens, immersed in boiling water, for (4 £ 0,1) h in chamber A;
b) ekpose for (20 £ 1) h in chamber B;

c) eKkpose, re-immersed in water, for (4 £ 0,1) h in chamber A;

d) ekpose for (1 +0,1) hin chamber C.

Condifioning after ageing: none; test the specimens immediately on completion of stage d), ile. in the wet
condifon.

The cycle is shown in Figure D.8.

D.10{ Cycle D9 — Immersion in boiling water followed by drying, and then |dry heat
and re-immersion in boiling water

NOTE This cycle is recommended fortesting wood laminates.
This gycle requires three dry-heat chambers (4.2), as follows:

chamber A, kept at a temperature of (100 + 2) °C (since water boils at 100 °C only at an atmospheric
pfessure of 0,1 MPa, the temperature of the boiling water is a variable and shall be reported);

— chamber B, kept at a temperature of (23+2)°C and provided with a controlled air-flow of
(1,75 £ 0,3) m/s;

— chamberC,” kept at a temperature of (105+3)°C and provided with a controlled air-flow of
(1,754£\0;3) m/s.

The C'/r\ln consists of the fnlln\nnng operations:

a) expose the test specimens, immersed in water, for 10 min in chamber A;
b) expose for 4 min in chamber B;

c) expose for 57 min in chamber C.

For the number of cycles, see Annex A, Clause A.3.

Conditioning after ageing: at the end of the final cycle, transfer to water at (23 + 2) °C and maintain for at least
3 days. Testing shall be carried out on wet specimens.

The cycle is shown in Figure D.9.
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Figure D.8 <—Cycle D8 for immersion in boiling water and drying
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Figure D.9 — A typical cycle for immersion in boiling water followed by dryind,
and then dry heat and re-immersion in boiling water

D.11 Cycle D10 — Immersion in boiling water followed by drying, and then
re-immersion in boiling water

This cycle requires three dry-heat chambers (4.2), as follows:

— chamber A, kept at a temperature of (100 + 2) °C (since water boils at 100 °C only at an atmospheric
pressure of 0,1 MPa, the temperature of the boiling water is a variable and shall be reported);

— chamber B, kept at a temperature of (50+2)°C and provided with a controlled air-flow of
(1,75+£0,3) m/s;

— chamber C, kept at a temperature of (23 + 2) °C.
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The cycle consists of the following operations:

a) expose the test specimens, immersed in water, for (4 £ 0,1) h in chamber A;

b) expose for (20 = 1) h in chamber B;

c) expose, re-immersed in water, for (4 + 0,1) h in chamber A;

d) keep in chamber C, still immersed in water, until a temperature of 23 °C is reached.

Conditioning after ageing: none; test the specimens immediately on completion of stage d), i.e. in the wet
condition.

The cycle is shown in Figure D.10.

Y
L h +0,1h? 20 h 1 h® L h £0y1°h®

100

60 -

L0

X exposure period (h)
Y temperature (°C)
@  Immersion in water.

b Drying.
¢ Cooling in water.

Figure D.10 — Cycle D10 for immersion in boiling water followed by drying,
and then re-immersion in boiling water
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