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SRI LANKA STANDARD ,.
GUIDE FOR CONDITIONING OF SOLID ELECTRICAL INSULATING MATERIALS
PRIOR TO AND DURING TESTING

FOREWORD

This standard was approved by the Sectoral Committee on
Flectrical Acceassories and Appliances and was authorized for
adoption and publication as ‘a Sri Lanka Standard by the Council
of the SLSI on 1992-12-17 .

All values given in this specification are in ST units.

This standard provides '"Standard conditions" for pre-

conditioning, conditioning and testing of electrical insulating
materials. ‘

In the preparation of this standard, the assistance derived from
the followlng publications is gratefully acknowledged.

IEC 212 : 1986 : Standard conditions for use prior to and
: during the testing of solid electrical
insulating materials.

BS 2844: 1972 : Memorandum on conditioning of solid

Flectrical Tnsulating Material prior to and
during testing.

1 SCOPE

This guide gives standard conditions of exposure time,
temperature, atmospheric humidity and liquid immersion for use in
testing electrical insulating materials.

2  REFERENCES

IS0 62 Plastics —~ Determination of water absorption
at 23 ©°C. ‘
IS0 483 Plastics ~ Small enclosures for conditioning

and testing using aqueous solutions to
maintain relative humidity at constant value.
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3 OBJECTIVES OF CONDITIONING
3.1 To obtain greater reproduc1bility of test results by

a) reducing the variations of the properties of the
material due to the past history of the test sgpecimens
(often known as ‘'normalfzing’', here called ‘pre-
conditioning'), and

b) ensuring uniformity of conditions during the testing.

2.2 To determine the influence of exposure to certain
temperatures and humidities, or immersions in liquids, on the
properties of a material by subjecting specimens to specified
conditions before or during the test or both,

4 DEFINITIONS

For the purpose of this standard the following definitions
shall apply:

4.1 conditioning (of a specimen): The subjection of the
specimen to an atmosphere of a specified relative humidity, or
complete immersion in water or other 1liquid at a specified
temperature for a specified period of time.

NOTE

When the combination of temperature and humidity for conditioning
is the same as that prescribed for preconditioning,  the
preconditioning and conditioning may be merged and the
preconditioning may be said to take the place of conditioning as
well. '

4.2 preconditioning : The treatment of a specimen with the
object of removing or reducing the effect of its previous history
with respect, principally, to the temperature and humidity to
which it has been exposed. This treatment (sometimes known as
'normalizing') usually precedes coditioning of a specimen.

4,3 relative humidity : The ratioc of the actual vapour pressure
to the saturation vapour pressure at the same (dry bulb)
temperature, expressed as a percentage.
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4.4 standard reference atmosphere: The atmosphere to which
values measured under any other atmospheric conditions are
corrected by calculation,

4,5 test Conditions: The tewmperature and humidity of the
atmosphere surrounding the specimen, or temperature and kind of
liquid (for liquid immersion), at the time tests are carried out.

5  TEMPERATURE AND HUMIDITY (OR LIQUID IMMERSION) RECOMMENDED
FOR PRECONDITIONING, CONDITIONING AND TESTING =

When preconditioning is required, one of the standard atmospheres
or one of the dry-hot conditions given in Table 1 may be used for
8 time specified in the material specification (for example

24 + 1/2 h). It is usual to specify 50 + 2 °C with a relative
humidity less than 20 per cent.

The recommended standard conditions of temperature and humidity
(or 1iquid immersion) for conditioning and testing are given in
Table 1 and Table 2. '

6 PERIOD OF PRECONDITIONING AND CONDITIONING

The period of preconditiontng or conditioning, or hoth, should be
specified in the relevant material specification or test method.
The period of conditioming will usually depend upon the type of
material being tested.

‘In general, it i1s not intended that the period shall “be
sufficient to enable the specimens to reach equilibrium with the
surrounding atmosphere. The rate at which equilibrium is reached
depends largely upon the nature and dimensions of the. test
specimens. Consequently, the period of exposure necessary to
obtain equilibrium may in some cases (e.g. thin paper) be only a

matter of a few minutes, but in others (such as hard rubber). it
may he many months.

It is recommended that periods be selected from the 1ist glven 1nv
Table 3.
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'7  PROCEDURES FOR ATMOSPHERIC PRECONDITIONING, CONDITTONING AND
TESTING

Tt is strongly recommended that, whenever possible, measurements
should be made on specimens in a room or in a suitable chamber in
which the required conditions are maintained throughout the
peasurement.

Wher: the conditions in the testing room do not differ materially
from the conditioning atmosphere or the property of the material
is not likely to be affected appreciably by transfer from the
required conditioning atmosphere to the testing atmosphere, test
specimens may be conditioned (e.g. in a suitable chamber) and
rapidly transferred to the testing room atmosphere, the
~2asurements being made within a few minutes of such a transfer.
L..8 1is admissible only when so indi~ated in the specification
concerned which should, vwhere necessary, specify the maximum
period allowed between the transfer and the test.

Any technique may be used for obtaining the required conditions,
e.g. controlling temperature and humidity in the room or chamber
in. which the test specimens are maintained prior to test and in
which the tests are made, or a2rclosing the test specimens in a
chamber, oven or other enclosure in which the required conditions -
are maintained throughout the preconditioning, conditioning and
testing operations. '

Care shkould be taken to allow free access of the conditioning
atmosphere to all the specimens, and to ensure uniform conditions
. throughout the conditioning atmosphere in the neighbourhood of.
the specimens.

When dry-hot conditions ars used, the oven should be ventilated.

When some materials are being conditioned, harmful products may
develop and it is important to prevent these irom contaminating
specimens of other materials.

When measuring leads are passed through the wall of a chamber,
care should be taken to prevent significant leakage paths in
parallel with the electrodes or measuring instrument, for example
over the surfaces of the insulation of the leads.
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8 LIQUID IMMERSION CONDITIONING AND TESTING

The recommended temperatures for 1liquid immersion conditioning
and testing are given in Table 2. Specimens should be
preconditioned, if specified, and immersed in the liquid at the
specified temperature for the required time given in the material
specification.

Care should be taken to allow free acecess of the liquid to all
the specimens and to ensure uniform conditions throughout the
liquid in the neighbourhood of the specimens.

When some materials are being conditioned, harmful products may

develop and it is important to prevent contamination of specimens
nf other materials.

If the specimen cannot be tested in the liquid, it should be
. taken from the liquid and the surface liquid removed by pressing
with clean dry filter or blotting paper or by wiping with a
clean absorbent cloth before testing. The test should be
commenced immediately after the surplus liquid has been removed,
and-completed as soon as possible. The maximum time between the
removal of the specimen from the liquid and the measurement
should be specified in the material specification.

9  STANDARD REFERENCE ATMOSPHERE

When it 1s desired to correlate results of tests which have been
obtained at different temperatures or humidities, and conversion |,
factors are established for a particular material and test on the

basis of adequate available information, the standard reference

atmosphere shall be 27 ©9C, 65 per cent relative humidity and
101.3 kPa.
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TABLE 1 - Standard atmospheric conditions for testing and conditioning
| T Tonditlon designation l Title I Temperature |Relative humidity
! (Sez Note 1) | (See Notes 4 & 5) !(See Note 2)|(see Notes 2 and 3)
| ! | oc l percentage

| l ' |

I R tAs received l - | -

| (Hours) h/15-35C/45~75 percent|Standard ambient ] 15to 35 | 45 to 75

| | (see Note 5) ! I

| (Hours) h/20C/65 percent |Standard atmosphere A | 20 | 65

| (Hours) h/23C/50 percent |Standard atmosphere B 1 23 I 50 +5

| | (see Note &) | | -

| (Hours) h/27C/65 percent |Standard atmosphere C | 27 +2 | 65

Cacs) 0/23G/Y3 percent | Damp | 23 | 93

we) h/40C/93 percent | Damp-warm I 40 I 93 +2

Podcars) h/55C/93 percent | Damp~warm | 55 | 93

b sars) h/15-35C/<1.5 percent |Dry (see Note 5) I 15 to 35 |Less than 1.5

i {Hlcurs) h/55C/<20 percent IDry hot | 55 ILow (less than 20)
| (Hours) h/70C/<20 percent [Dry hot I 70 ILow (less than 20)
| (Hr 1rs) h/90C/<20 percent !Dry hot [ 90 |Low (less than 20)
I {Hours) h/105C/<20 percent IDry hot | 105 + 2 |Low (less than 20)
| (Hours) h/120C/<20 percent IDry hot I 120 |Low (less than 20)
I (Mours) h/130C/<20 percent [Dry hot I 130 |Low (less than 20)
| (Hours) h/155C/<20 percent iDry hot I 155 |Low (less than 20)
| (Hours) h/180C/<20 percebt IDry hot I 180 |[Low (less than 20)
I {Hours) h/200C/<20 percent IDry hot I 200 jLow (less than 20)
I'(Hours) h/220C/<20 percent IDry hot | 220 + 3 ILow (less than 20)
F(Hours) h/250C/<20 percent IDry hot [ 250 ILow (less than 20)
| (Hours) h/275C/<20 percent [Dry hot I 275 ILow (less than 20)
H{Hours) h/320C/<20 percent IDry hot i 320 + 5 ILow (less than 20)
| (Hours) h/400C/<20 percent IDry hot | 400 [Low (less than 20)
| (Hours) h/500C/<20 perecent IDry hot | 500 + 10 |Low (less than 20)
| (Hours) h/630C/<20 percent IDry hot f 630 |Low (less than 20)
| (Hours) h/800C/<20 percent IDry hot | 800 + 20 |Low (less than 20)
| (Hours) "h/1000C/<20 percent IDry hot 11000 ILow (less than 20)
| (Hoyrs) h/=-10C/- fCold | -10 ! -

| (Hours) h/-25C/- Cold I =25 ! -

| (Hours) h/-40C/- Cold | =40 + 3 | -

| (Hours) h/-55C/- Cold | =55 | -

| (Hours) h/~65C/~ - 1Cold I 65 | -

! ! | |

NOTES

1. The periods for preconditioning and conditioning (represented by
'Hours' in Column 1) should be specified in the material specification
and should be selected from Table 3.

2. In special cases, closer tolerances may be used such as + Il Oc and

+ 2 per cent r.h. Where a tolerance of + 5 per cent on 50 per cent r.h. is

foo wide and + 2 per cent is required, it should be noted that saturated
salt solutions will only give 52 + 2 per cent r.h. See ISO 483 ; 1988.

hEa)
L
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3. when the testing specification requires a period of
preconditioning or conditioning, it is important to distinguish
between the over-all limits of the temperatures with which it may
be carried out and the limits within which the temperature must .
be maintained in order to maintain the gpecified relative
humidity limits, e.g. the temperature tolerances in Column 3 will .
not in themselves ensure the close relative humidity control
required by Column 4.

4. The standard atmosphere B(23C/5Q per cent) is the preferred
atmogphere.

5. When the range of 15 ° to 35 ° is considered
*on wide, the range may be reduced to 18 °C to 28 .

TABLE 2 - Standard 1iquid immersion conditions for testing and

conditioning
[ Condition [ 5 | Temperat~|
| designation | Title I Liquid lure (see |
! (see Note 1) 1 | INote 2) |
I I | | oc
| f | , I
| (1) | (2) | (3) I (4)
| l b, |
I (Hours h/23+0.5C/ | Standard water |Distflled water! 23 + 0.5
| water | immersion * lor water of l
| | ' lequivalent
l ! lpurity (de
|

| l{onized water)

! (Hours h/20C/14iquid ILiquid IsmersionlAs designated
| (Hours h/23C/1iquid !Liquid immersion!As designated 23
| (Hours h/27C/1iquid |Liquid immersionl|As designated 27

| (Hours 1/70C/1iquid ILiquid immersion|As designated 70 + 2
| (Hours h/90C/1iquid |Liquid immersionl|As designated 90
| (Hours h/105C/1iquid!Liquid immersion|As designated 105
| (Hours h/120C/1iquid!Liquid immersion!As designated 120
| (Houre h/130C/1iquidiLiquid immersion!As designated 130

!
l
|
!
l
|
| (Hours h/50C/1iquid |Liquid immersionlAs designated | 50
|
l
|
|
I
|

l ! |

* This is the immersion condition recommended in
ISO 62 : 1980 : plastics-Determination of water absorption.

|
|
[
|
I
l
I
|
20 |
!
I
l
|
I
!
I
I
|

NOTES

1. The period of immersion (represented by 'Hours' in Column 1)
should be specified in the material specification and should be
selected from Table 3.

2. For special tests, closer tolerances may be equirea as, for
instance + 0.5 °c in place of + 2 ©C.

11
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TABLE 3 - List of preferred periods for preconditioning and

conditioning
[ Hours | 1 | 2141 8116 1 241 148 | I 96 |
J [ ! | ! [ i ! l ! | [
"Weeks | 11 2141 8116 | 26 | 52 | l
l I [ ! [ [ ! [

10 ' CODE FOR SPECIFYING PRECONDITIONING, CONDITIONING AND TESTING
Where it is desired to use a code for describiﬁg conditions for
preconditioning, conditioning and testing, the code given in
Table 4 may be used .

TABIE 4 - Code for conditioning

]

I Conditioning
!

Code

As recelved '
Atmospheric preconditioning and
atmospheric conditioning

|

|

R !
Hours)h/(temperature)C/ |
"(r.h.) per cent I
I

!

I

l

|

NN

(Hours)h/(temperature)C/
liquid

: M/(temp)C/(r.h.) per cent

|
!
|
| Immersion conditioning
!
| Measurement (M)

l

When the conditioning time is weeks, the time portion of the code
may be expressed as weeks (w).

When preconditioning is used before conditioning, the two codes
should be connected with a plus sign (+). A semicolon should
separate the conditioning code from the testing code., Thus, if a
specimen 1s to be preconditioned for 48 h at 50 ©°C and 1less
than 20 per cent r.h,, conditioned 96 h at 23 ©C and
50 per cent r.h., and tested in the same atmosphere, the code
would read:

48 h/50C/<20 per cent + 96 h/23 C/50 per cent;
M/23 C/50 per cent.

If preconditioning is not to be used the first part of the code
is omitted. If closer tolerances are 'required than those
designated in Tables 1 and Table 2, the tolerance should be.
included in the code as, for instance, 96 h/27 © + 0.5 €/93 + 1
per cent. - ‘ '

12
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)



N

S

SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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