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Foreword

This British Standard has been prepared under the authority
of the Plastics Standards Committee and is based on data
provided by the British Plastics Federation.

Since the first publication of BS 3953 in 1865, some of the
types of laminated sheet of woven glass fabric bonded with
synthetic resin that were covered in the standard have
become obsolete, and new types of laminate have been
introduced. In drafting this revision, consideration has
been given to aligning it with the work of the Inter-
national Organization for Standardization {180),

in particular with International Standard 1SO 1642

Special requirements of the British Government Services
that were dealt with in Part 2 {published as Amendment
No. 1} of BS 3953:1965 have been revised and included
as section three of this standard.

The glass fabric laminated sheet materials specified are
generally more heat-resistant than laminates with a paper
or cotton fabric base, and have generally better mech-
anical properties, particularly impact strength. Most of
the giass fabric laminated materials that are specified can
be drilled, tapped, sawn and otherwise machined;
reference should be made to the manufacturer's
recommendations.

Woven glass fabric made from low-alkali glass has been
specified. '

During 1973—1974 several discussions took place in the
Executive Board of BSI as a result of concern about
potential fire hazards in the rapidly increasing use of many
polymeric materials, especiaily for furnishing and
construction purposes. Issues of great public importance
were involved, relating in particular to the use of labora-
tory fire tests to define quality requirements, in view of
the general lack of correlation between the resuits
obtained in such small-scale tests and the fire performance
of materials and products in actual conditions of use.

The Executive Board decided that a detailed review of all
the issues involved should be carried out as a matter of
urgency, and that this should be comprehensive in scope
rather than limited to polymeric materials. For this
purpose an authoritative co-ordinating committee on

fire tests was established. In the meantime certain .
general principles were laid down regarding the termin-
ology and approach to be adopted in immediate revisions
and amendments of the British Standards involving
small-scale fire tests.

When this revision was published in 1976, provision was
made for two methods of test for the determination of
impact strength; it was stated that the use of the lzed
method would be discontinued as soon as sufficient data
had been accumulated to specify limits for the impact
strength determined by the Charpy method. This data
having become available, the limits were introduced into
the standard by Amendment No. 1 and the optional
requirement for the use of the |zod method was deleted.
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In keeping with *his policy, type designations and
descriptions in this standard have been drafted to avoid
reference to terms that might be misinterpreted as
applying to situations other than those of the specified
test conditions. Further changes may be made later as a
resuit of the general review undertaken by the
coordinating commiitee mentioned abaove.

International Standard 1SO 1210, on which appendix &
of this standard is based, is currently under 1eview and
the method given in appendix B for determining
flammability of plastics in the form of bars may
therefore have to be amended when the review has
been completed.

The types of laminated sheet of woven glass fabric

bonded with synthetic resin that are specified in this
standard correspond to those specified in BS 3953:1965
and in 1SO/DIS™.. as indicated in the table below. This is
only a general guide to the relationship between the

types of laminated sheets covered by the three standards.

In view of the differences in limiting values, in test methods,
and in the ranges of properties covered, it should not be
assumed that corresponding types are exact equivalents.
Types given in brackets show particularly wide variations.

Typesin
this
standard

Types in
BS 3953:1965
{withdrawn)

- RP1
EP-3 (EP2)
EP-4 -
EP-5 - EP GC-3
EP-6 —~ EP GC4
EP-7 - -

MF-3 (MF1) -
MF-4 (MF2) MF GC-1
MF-5 - -

PF-2 PF1

Si-4 SIL1 Sl GCA1
516 SIL2 51 CG-2
- SIL3 -

UP-4
UP-5
uP-6

Types in -
1SO/DIS ...

EP GC-1
EP GC-2

PF GC-1

PR1
PR2
PR3

*Subsequently replaced by 150 1642-1979




British Standard Specification for

Synthetic resin bonded woven glass fabric

laminated sheet

1. Scope

This British Standard specifies requirements and preferred
nominal thicknesses for 14 types of laminated sheet of
waven glass fabric bonded with synthetic resin. it does not
cover laminated sheets prepared by honding together
previously prepared thinner laminated sheets,

The ranges of thicknesses covered are as follows:

0.4 mm to 50 mm for types EP-3, EP-4, EP-5, EP-6,
EP-7, MF-3, MF-4 and MF-5;

0.4 mm 10 6 mm for type PF-2;

0.4 men 10 25 mm for types S1-4 and 5!-5;

0.4 mm to 12 mm for types UP-4, UP-b and UP-B.

The nominal density of the classes of material covered by
this standard may be taken as 1.6 g/fem® to 2.1 g/cm’.

2. References

The standards publications referred to in this standard are
listed on the in~ide buck cover.

3. Definitions

For the purposes of this British Standard the following
deflinitions apply.

3.1 laminated sheet of woven glass fabric bonded with
synthetic resin. Sheet or board made from layers of woven
glass fabric treated with epoxide, melamine, phenolic,
silicone or polyester thermosetting resin and bonded
together usually under heat and pressure,

3.2 woven glass fabric. A suitably treated or finished
fabric woven from glass-fibre yarn consisting of strands
put together by twisting, the glass containing not more
than 1 % of alkali metal oxide expressed as Na; O.
NQTE. Type E glass is cammonly used.

3.3 flatwise. Pﬁrpendicmar to the plane of lamination.
3.4 edgewise, Parallel to the plane of lanunation.

3.5 directions A and B. Twn directions in the planc of a
sheet that are mutually at right angles. They are related to
the surface layer of fabric, one of the directions being
parallel to either the warp threads or the weft threads of
the fabric in a surface layer.

4. Classification

The classification of the laminated sheets specified in this
British Standard is as follows:

Class EP {bonded with epoxide resin}

Type EP-3 A general-purpose type

Type EP-4 Similar to type EP-3, but satisfying a specified
requirement for burning behaviour of a test
piece 10 mm to 15 mm wide {see table 2 and
appendix G)
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Type EP-b Similar to type EP-3, but offering greater
retention of mechanical strength at elevated
temperature

Type EP-6 Similar *o type EP-5, but satisfying a specified
requirement for burning behaviour of a test
piece 10 mm to 15 mm wide (see table 2 and
appendix G)

Similar to type EP-5, but offering even greater
retention of mechanical strength at elevated
temperarture, after prolonged exposure to
elevated temperature

Class MF (bonded with melamine resin)

Type MF-3 Having better electrical properties than
type MF-4

Type MF-4 A general-purpose type

Type MF-5 A special type, having higher resistancc to
humidity and elevated temperature than types
MF.3 and MF -4, introduced to cover certain
special reguirements of British Government
Services

Class PF {bonded with phenolic resin)
Type PF-2 A general-purpose type

Class S) {honded with silicone resin)
Type Sl-4  Having good electrical properties
Type SI-6  Having good mechanical properties

Class UP (bonded with polyester resin)

Type UP-4 Having better electrical properties than type
UP-5

Type UP-5 A general-purpose type

Type UP-6 Satisfying a specified requirement for burning
behaviour of a test piece 10 mm to 15 mm wide
(see table 2 and appendix G}

NOTE. Certain types in this revised specification are different from
those previously specified in BS 3951:1965, Consequently, 10 avoid
confusion, the types specified herein have been allocated type
numbers following on consecutively from those used in the 1496b
edition,

The abbreviations for polyester and silicone have beci cianned
from PR and SIL to UP and SI, respectively, 10 zign with
150/DIS X

'Subsequentiy replaced by 150 1642.1979

5. Compliance

All materials purporting to be in accordance with this
British Standard shall comply with the requirements of
clauses 6 to 11 and tables 1 and 2. Such materials will
normally also comply with the optional requirements given
in table 3 but if assurance is necessary for one or more of
these requirements this should be stated in the enquiry or
order,






