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Foreword 
IS0  (the International Organization for Standardization) is a worldwide federation of 
national standards bodies (IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 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 org 
mental and non-governmental, in liaison with ISO, als 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0  Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard I S 0  5630/3 was prepared by Technical Committee ISO/TC 6, 
Paper, board and pubs. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

O lnternational Organization for Standardization, 1986 O 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 5630/3-1986 (E) 

Paper and board - Accelerated ageing - 
Part 3 : Moist heat treatment at 80 OC and 65 YO relative 
humidity 

O Introduction 

Exposure of paper or board to a hostile environment, such as 
some types of radiation, elevated temperature, or chemical at- 
tack over a period of hours, may provide information concern- 
ing the natural changes that may occur in the material over a 
period of years. 21 

Hostile environments that have been used include exposure to 
dry heat, to heat and moisture, to visible and ultraviolet radia- 
tion, and to sulfur dioxide gas. 

Properties compared before and after such exposure include 
mechanical, chemical and optical properties. 

It has been determined that the degradation of cellulose is very 
sensitive to moisture. 13.41 

The rate of degradation increases about 25 % when the relative 
humidity increases from 60 % to 70 %. In order to be represen- 
tative of natural conditions in many countries where conditions 
of high humidity, and perhaps high temperature, are common, 
it is desirable that in an accelerated ageing atmosphere paper 
should have the same moisture content as in a natural ageing 
atmosphere.[5.61 For this reason, after studying the ageing of 
many papers under different temperature and relative humidity 
conditions, 80 O C  and 65 % relative humidity has been 
selected.[5,6] 

IS0 5630 consists of the following parts: 

Part 1 : Dry heat treatment. 
Part 2: Moist heat treatment at 90 O C  and 25 % relative 
humidity. 
Part 3: Moist heat treatment at 80 O C  and 65 % relative 
humidity. 
Part 4: Dry heat treatment at 120 or 150 OC. 

1 Scope and field of application 

This part of IS0 5630 specifies a procedure for high moisture 
heat treatment of paper or board and the general procedure for 
testing the heat-treated materials. This method is based on 
work on printing and writing papers, but may be used with 
discretion for other types of paper and board. 

The procedure is not recommended for papers such as resin- 
impregnated or varnish-treated papers, which increase in 
physical strength on heating. 

The procedure is not applicable to certain electrical insulating 
papers, for which different conditions apply (see IS0 5630/4). 

This part of IS0 5630 does not contain any statement about the 
tests to be made on the paper or board. It is left to the in- 
terested parties to determine which tests are appropriate for the 
type of paper or board being evaluated. 

2 References 

IS0 186, Paper and board - Sampling to determine average 
quality. 

IS0 187, Paper and board - Conditioning of samples. 

3 Principle 

Heating test pieces of paper or board for a specified time at 
80 O C  and 65 % relative humidity. Comparison of properties of 
the sample before and after this heat treatment. 

L 

4 Apparatus 

4.1 Apparatus for maintaining an atmosphere at a 
temperature of 80 f 0,5 OC and (65 -1: 1) % relative humidity. 

The temperature and relative humidity may be maintained 
either by the use of climatized cabinets with automatic control 
of temperature and humidity or by the use of constant- 
temperature baths (see annex). 

NOTE - Graminski eta/.[3,41 have shown that the rate of degradation 
of folding endurance and of zero span tensile strength can be varied by 
changing the relative humidity at elevated temperatures. Therefore, 
the temperature must be controlled to within 0,5 O C  (preferably 0,l O C )  
in order to hold the relative humidity variation within 1 %. 

4.2 Test equipment, appropriate to the tests agreed by the 
interested parties, complying with the relevant International 
Standard test method, if any, or with another appropriate stan- 
dard test method. 

4.3 
to 35 % relative humidity. 

Desiccator, or other preconditioner, maintained at 10 % 
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IS0  5630/3-1%6 (E) 
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IS0 5630/3-1986 (E) 

Annex 

Oil-baths 

This procedure is capable of great precision with respect to temperature and relative humii 

Two oil-baths are required. An immersion heater in each bath controlled by a relay box and 
temperature within i: 0,l O 

The oil should be continuously circulated in each bath by means of an immersion type pur 

In the first bath, which is maintained at 6!3,7 OC (the vapour pressure of water at 69,7 O C  is 6! 
is saturated with water vapour in tandem fritted glass bubblers. This air is passed through a h 
stable plastic tube to an ageing vessel in the second bath maintained at 80 OC. The air should 
in the bath held at 80 OC, preferably wrapped around the ageing vessel, in order to ensure t t  
the ageing vessel. 

Humidifier vessels of height 250 mm and diameter 60 mm have been found to be satisfactc 

Ageing vessels of height 300 mm and diameter 60 mm with a standard 60/50 taper joint have 
convenient size may be used. 

f the required value. 

The system is shown schematically in figure 1. Figure 2 shows a typical apparatus. 

Ageing 
vessel I 

T 
/ 

80°C 

80°C 

Figure 1 - Schematic diagram of apparatus 

tV. 

iermoregulator is used to maintain the 

1 to ensure uniform temperature. 

Yo of the vapour pressure at 80 O C ) ,  air 
ited (to prevent condensation) glass or 

ssed through a coil of glass tubing 
air has reached 80 O C  before entering 

'. 

een found suitable, but vessels of any 

Air 
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