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British Standard Methods of testing

Plastics

Part 9. Sampling and test specimen preparation

Methods 920A to 920C. Preparation of glass fibre
reinforced, resin bonded, low-pressure
laminated plates or panels for test purposes

Méthodes d’essai des matieres plastiques

Partie 9. Echantillonnage et préparation des éprouvettes

Méthodes 920A a 920C. Préparation de plaques ou de panneaux en stratifiés
verre textile-résine basse-pression pour la réalisation de’éprouvettes

Priifverfahren fiir Kunststoffe

Teil 9. Probenahme und -vorbereitung

Verfahren 920A bis 920C. Vorbereitung von glasfaserverstarkten

Platten und Tafeln aus Kunstharz-Tiefdruck-Schichtpre3stoffen fur Priifzwecke

IMPORTANT NOTE. Before reading these methods it is essential to read the foreword, general introduction and instructions to BS 2782,
issued separately.

Foreword

These methods are identical with 1SO 1268 ‘Plastics — Preparation of glass fibre reinforced, resin bonded, low-pressure
laminated plates or panels for test purposes’.

Terminology and conventions. The text of the international standard has been accepted as suitable for publication,
without deviation, as a British Standard. Certain terminology and conventions are used, however, that are not identical
with those used in British Standards. Attention is therefore drawn to the following.

Wherever the words ‘International Standard’, relating to this publication, appear, they should be interpreted as

‘British Standard’.

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point
(a full stop on the baseline) as the decimal marker.

Cross reference. For the following reference to another international standard that is given in the text, there is an
equivalent British Standard; this is listed below.

Reference to international standard Equivalent British Standard
ISO/R 291—-1963 Standard atmospheres for BS 2782 Methods of testing plastics
conditioning and testing Foreword, general introduction and instructions : 1975

Additional information. In clause 5(d) reference should be made to the appropriate method used, i.e. BS 2782 : Part 9,
Method 920A, 920B and 920C.

Warning note. These British Standard methods which are identical with 1ISO 1268 do not necessarily detail all precautions
necessary to meet the requirements of the Health & Safety at Work etc. Act.

Attention should be paid to any necessary safety precautions, and the methods should only be operated by trained
personnel.
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1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies the procedure for the
preparation of test plates or panels by bonding glass cloth or
mats with low-pressure thermosetting resins. In this
International Standard the term “low-pressure
thermosetting resins’’ relates to resins which cure at or
above room temperature either without loss of reaction
products or which are not significantly altered by loss of
reaction products during cure and which can be processed
with a pressure up to 3,5 MPa. The purpose of this
International Standard is to standardize the preparation of
the plates or panels from which test specimens subsequently
are machined. Standard specimens prepared in this manner
may be used either for evaluating the components; i.e. the
glass reinforcement, finishes, resins, catalysts, curing agents,
etc., or for verifying the overall quality of the finished
“composite’’ products.

2 PRINCIPLE

Preparation of the plates or panels by one of the following
methods :

2.1 Method A

The glass reinforcement impregnated with liquid resin
containing a suitable catalyst or curing agent is moulded in
a press under conditions of temperature and pressure
appropriate for the resin and curing system.

2.2 Method B

The glass reinforcement impregnated with resin partially
cured to the B stage (prepreg), but capable of further
curing, is moulded in a press at a mould temperature higher
than room temperature.

2.3 Method C

The glass reinforcement is manually laminated or laid up
with simultaneous impregnation with a resin containing a
suitable catalyst or curing agent. The curing of the resin

proceeds at room temperature or at elevated temperature.

No press is required for preparation of the laminate.

3 EQUIPMENT FOR THE MAKING OF PLATES OR
PANELS BY METHODS A AND B

3.1 Press

For moulding the plates or panels, use may be made of any
hydraulic or mechanical press which permits

a) clamping the mould as specified in 3.2;

b) maintaining the moulding force with an accuracy of
* 5 % over the period of time required for the curing of
the resin;

c) maintaining the closing speed of the mould in
accordance with the requirements of 4.1.4. Generally
the closing speed should be low and adjustable.

3.2 Mould

3.2.1 One of two types of moulds is chosen, depending on
a) the nature of the glass reinforcement;
b) the type of resin and curing system;

c) the purpose of testing.

3.2.2 The mould type 1 (see figure 1) or type 2 {see figure
2), shall comply with the following conditions, but in other
respects the design is optional :

a) the working surface of the mould shall be a square,
the dimensions of which are within the limits specified
for types 1 and 2 (between 150 mm X 150 mm and
400 mm X 400 mm);

b} the active surfaces shall be hardened, ground and
hard-chromium plated; the active surface of the lower
die shall bear a mark which, when impressed on the
moulded plate or panel, will identify the surface formed
by the lower die. Care shall be taken to ensure that such
marks do not influence the results of subsequent testing
(types 1 and 2, see note below);

c) the type 1 mould is a two-part (open type) mould
consisting of two plane parallel plates separated at
constant distance during the moulding operation by
means of spacers. This type of mould ordinarily is used
for specification purposes;

Documents

Document Sharing Hub

Full document details: BS 2782-9:Methods 920A to 920C:1977


http://www.avadocuments.com/doc/bs-2782-9-methods-920a-to-920c-1977
http://www.avadocuments.com/doc/bs-2782-9-methods-920a-to-920c-1977

d) the type 2 mould is a three-part positive type
consisting of a removable chase (frame, for example F
in figure 2) and an upper and lower die. The cavity shall
have such dimensions that the material required for the
prescribed plate thickness can be introduced in a single
charge. The tool shall be provided with suitable guiding
(for example K in figure 2) so thata clearance, b, of
0,15 £ 0,05 mm can be maintained around the perimeter
of the punch. It is recommended that the inner walls of
the frame be tapered as shown in ‘figure 2, where
c=6mmanda=1°%;

e) the temperature of any spot of the active surface of
the mould shall not differ by more than £ 2 °C from the
value indicated by the temperature check sensitive
element built into the mould. '

NOTE — The two main surfaces of the moulded plate or panel
are not exactly equivalent with regard to all of their properties.
During the period between filling and closing of the mould the
lower surface of the test plate is heated longer and to a higher
temperature than the upper surface. It may therefore be
advisable in preparing test methods, specifications, property
schedules, etc. to state the particular surface to which
specifications or properties should be referred.

4 WORKING PROCEDURES
4.1 Method A

4.1.1 Shear, cut or chop the glass reinforcement into
squares, the sides of which are 3 to 6 mm less than the
dimensions of the cavity of the tool.

4.1.2 Dry the glass reinforcement thus prepared at 80 °c
for a period of 1 h, except in the case of sized or finished
glass reinforcements requiring lower temperature. After
drying, cool it for 1 h in a desiccator over a drying agent
and then impregnate it.

4.1.3 Prepare the laminate at a relative humidity not
exceeding 65 % unless otherwise agreed. The impregnation
of the glass reinforcement with a resin containing the
required catalyst or curing agent may be conducted outside
the mould on a suitable foil or film (placed on a heated
support pad, if necessary) by freely spreading the resin with
a spatula on individual layers of the glass reinforcement, or
may be carried out in the mould cavity. An excess of at
least 20 % of resin as compared with the resin content of
the cured product (in the finished plate) is consumed in
making the plate. After lamination of the required number
of layers, place the impregnated glass reinforcement in the
cavity of the mould (if impregnation has been conducted
outside the mould) and heat to curing temperature.

Unless otherwise specified, not more than 50 % of the gel
time of the resin at the temperature of the impregnation
should elapse before the above operation is completed.
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Unless otherwise specified, mould release agents facilitating
the removal of the moulded plates should be used only if
those agents are not soluble in the resin and if such
substances have been proved to exert no influence on the
properties of either the plate or the test specimens to be
made from it. The observance of this point is particularly
important if the specimens are to be tested for electrical
properties, flame resistance, or freedom from taste and
odour. Polytetrafluorethylene and silicones can normally be
used.

Using the type 1 mould, it is recommended that the
impregnated glass reinforcement be covered with a second
layer of foil or film before it is placed between the plates of
the mould. The impregnated glass reinforcement thus is
pressed between the two layers of foil or film, both of
which should be at least 30 % larger than the dimensions of
the glass reinforcement. Strip these films or foils from the
plate after it has been moulded and cooled.

4.1.4 Moulding procedure depends considerably on the
properties of the resin. Unless otherwise specified, the
mould, heated to the required temperature, shall be closed
and the moulding pressure shall be attained before the
gelification of the resin at the given moulding temperature
starts. The time between the closing of the mould and
attainment of the required moulding force shall be specified
(this time is reckoned from the first deflection of the
pressure measuring instrument to the attainment of the
value required) with as uniform a rise of force as possible.
The moulding force shall be kept constant (see 3.1) for the
prescribed period of time.

4.1.5 When the type 2 mould is used, the glass content of
the moulded plate and its thickness are functions of
temperature, pressure, and other factors depending upon
the properties of the glass reinforcement and of the resin.
For this reason' it will be necessary, before making the
number of plates or panels required for preparation of the
test specimens, to determine by experiment the number of
layers of glass reinforcement and the moulding pressure
necessary to obtain plates or panels of the required
thickness. When the type 1 mould (see figure 1) is used, the
number of layers can be calculated (see 4.3.3) and the
thickness of the plate can be governed by the use of
appropriate spacers. The magnitude and tolerances of the
thickness, within and: between plates, shall be in agreement
with the requirements of the testing method. Where the
glass content is not subject to separate agreement, the
laminate produced shall contain 60 £ 2 % (m/m) of glass in
the case of fabrics and 40 + 4 % (m/m) in the case of mats.
Unless otherwise specified, the principal directions of all
layers of the reinforcement shall be the same. In other cases
the orientation of every individual layer of the
reinforcement shall be stated using schematic drawing.

416 The temperature and time of curing shall be
stipulated by agreement, depending on the type of resin,
catalyst, or curing agent. The temperature stipulated shall
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