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Foreword i

This revised British Standard has been prepared under the
authority of the Plastics Industry Standards Committee
and is based on data provided by the British Piastics
Federation. ‘
Since the publication of BS 2572 in 1955 some of the

types of phenolic laminated sheet covered in that standard
have become obsolete and new types of laminate have been
introduced. In drafting this revision consideration has been
given to alignment with the work of the International
Organization for Standardization (ISO), particularly with
IS0 1642 'Plastics, industrial laminated sheets, based on
thermosetting resins. Basis for specification’.

Phenolic laminated shaets have, in general, good machining
properties, mechanical strength and electrical insulation
properties, They are suitable for a wide range of mechanical
and electrical applications.

‘Epoxide cotton fabric lamineted sheets are similar to the
caorresponding phenolic cotton fabric type except that
they have considerably lower water absorption, improved
- electrical properties and high resistance to electrical
tracking.’

Phenolic resin bonded asbestos paper laminated sheets for
electrical applications at power frequencies, formerly

+ covered by BS 3253, are represented by type AB in this

~ standard.’

‘|t also deals with one tyna of epoxide resin bonded
laminzte in which the reinforcement is a fine weave
* cotton fabric.”

Bsos)y 7

Phenolic resin bonded asbestos paper laminated sheets for
| electrical applications af power frequencies aré covered by
. BS 3253 'Phenolic-resin bonded asbestos-paper sheets for
"electrical insulation at power frequencies’ which is not

superseded by this present standard. Phenalic resin bonded

paper laminates that are used specifically in the electrical
industry are dealt with in BS 6102 ‘Phenolic resin bonded
paper laminated sheets for electrical applications’, There is
some overlapping, however, and some of the types

. described in this revision of BS 2572 are also covered by
© 1S 5102, Phznolic resin bonded woven glass fabric

- laminated sheets are covered by BS 3953 ‘Synthetic resin
- bonded woven glass fabric laminated sheet’ and have not,
thercxf‘_ore, been included in this revision.

The correspondence between the type designations in this

. edition and those in the 1955 edition and other standards

" dealing with laminated sheet is given in the following table,
+ This table is only a general guide to the relationships

; hetween the types of laminated sheets in the various

. standards. In view of differences in limiting values, in test

i methods and in the ranges of properties covered, it should

not be assumed that corresponding types are exact
equivalents. Types for which entries in the table are given
in brackets show particularly wide differences in properties,
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7.

Type
in this
standard

Correspondit.g type in other standards

BS 2572: _BS 2966: B8S 5102: s 1137: BS 2076: 50 16421 Other Q\
1955 1958 19741 19661 19545 - British,

Al
A2
A3
Ad
AS

{withdrawn) lwithdrawn) {withdrawn) Standardshs
VI

At . - . . . PFAM1 N

A2 . . PF AP 1

A3

A4 - . - - PF AC 1 .
— - AS 3253

F1
F2

= : : : 1eonEC )8
F2 : - : PFCC3 P ‘f
F3 - . . PFCC 1

PF CC 2
PFCC 4

P1 . . . PF CP 1
: PF CP 2
P2 .
. . PFCP 3
P3 -

P4 - - PFCP4

W1 . . PF WV 2
{UW1) . . -

w2 ) )
PF WV 1

* B5 2966

t 855102
1 BS 1137
§ BS 2076
I 150 1642

Phenolic resin-bonded cotton or phenalic resin-bonded cotton/synthetic fibre mixture fabric sheets for electrical purposes. .
PUrposes.

Phenolic resin bunded paper laminated sheets for electrical applications.

Phenolic resin bonded sheets for electrical purposes at power frequencies.

Thermosetiing synthetic-resin bonded-paper insulating sheets for use at radio frequencies.

Plastics, Industrial laminated sheets based on thermosetting resins. Basis for specification {in the course of revision},

Certification. Attention is drawn to the certification facilities described on the inside back cover of this standard.
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British Standard Specification for

Phenolic laminated sheet

Section one. General

1. Scope

This British Standard specifies requirements and preferred
nominal thicknesses for a number of types of phenollc

surface layer of fabric or wood veneer. One of these
directions is parallel either to the warp threads of a fabric,
or to the grain of a wood veneer, For paper or felt
reinforced sheet, one of these directions is parallel to

the edge of the sheet,
' ‘3.6 epoxide bonded cotton fabric shest, Sheat cansmlng

x  of layers of cotton fabric which have been impregnated
i with a thermosatting epoxide resin and bonded together
! undar heat and pressure, Other constituents, for example

N laminated sheet as classified in dlguse 4, and feeenetype | colouring matter, » may ba incorporated.

It covers sheet materlal of thlcknesses W|th|n the following
ranges.

Types

- A1, A3, A4
A2

A5

F1,F2
F2/1, F3

Range of naminal thicknesses

mm

1.6 to 100
08B 1c. 25
04 25
04 1t 100
0.8 to 100
0.8 to 25
08 to R
04 to B0
04 to 4.0
50 to 100
50 to 50

P1, P2, P2/1,P3, P4
P3/1

W1, BWi

UW1

Preferred thicknesses are listed in table 1.

It is permissible for sheet complying with the requirements
of this standard to contain additives, e.g. colouring matter.
Attention is drawn, howaver, to the fact that the inclusion
of some such materials in plsmewelim laminated sheet may
affect its compliance with the requirements of this
standard (see also clauses b and 6,

2. References

The titles of the standards pﬁblications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard, the following
definitions apply.

3.1 phenolic laminated sheet. Sheet consisting of
_superimposed layers of paper, felt, fabric or veneer which
" have been coated or impregnated with a thermosetting

~ phenolic resin and bonded together under, heat and
pressure, Otherwﬁhﬂkﬂﬁs for example, colouring_
matier, may be |ncorporated ‘
3.2 flatwise, Perpendlcular to the plane of lamination,
3.3 edgewise. Parallel with the plane of lamination.

3.4 directions A and B. Two directions in the plane of a

sheet which are mutually at right‘angles, For fabric and
wood based laminates these directions are related to the

“'Warning note. |f uslng an asbestos material attentlon is drawn to the need to take account of the prowlions

‘of the Asbesto Regutatlom 1969 d the Health and S f

4, Classification

The method of classification adopted in this standard is .
given in 4.1 and 4.2, .

4.1 Class 1. Sheets in which the mechanical properties in
directions A and B (as in 3.4) are of the same order.

Any assessment of the mechanical strength of a sheet of
this class is based upon the lower of the values
corresponding to these two directions. Such sheets are
intended to be used without consrderatlon of directions A
and B.

The sheets of this class are divided in accordance with their
composition inte four groups A, F, P and W, with
subdivision into types, as described in 4.1.1 to 4.1.4.

4.1.1 Group A. Sheets with asbestoreinforcement
comprising types as follows:

Type - Reinforcement

asbestos felt
asbestos paper
woven asbestos cloth

Al
A2and AS
A3 and A4

NOTE 1. With woven asbestos cloth reinforcement the numbers of
threads per unit length of warp and weft fall usually, but not
necessarily, into the following ranges:

Threads/cm

Type A3
Type A4

7t0 20
3to 7

NOTE 2. Al the types of asbestos reinforcement used in the
manufaciure of group A sheets contain up to 15 % of organic fibre,
which is essential for the manufacture of these reinforcements.

4,1.2 Group F.

“‘Sheets with cotton, or cotton/synthetic fibre mixture,
fabric reinforcement comprising phenclic types F1,
F2, F2/1,F3, F4 and F5 and epoxide type F6.'

NOTE. The numbers of the threads per unit length, warp and weft,

" of the fabrie reinforcements fall usually, but not necassarnlv, into

the following ranges:

Thraadslcm

Type Frland F&
Types F2, F2/1, F4 and F5
Type F3

371043
18 t0 39
12120

e

Work Ete. Act 1974

N

NJ

Doquments
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4.1.3 Group P. Sheets with cellulose paper reinforcementA
comprising types P1, P2, P2/1, P3, P3/1 and P4,

4.1.4 Group W. Sheets with wood veneer reinforcement
comprising type W1, ‘

NOTE. Special consideration should be given to the difference in
mechanical properties between directions A and B in the case of
type W1 sheets of nominal thicknesses near the lower end of the
thiekness range covered in this British Standard. Due to use of
comparatively thick veneers in the manufacture of this type of
material, a thin sheet may contain a significant majority of layers
with the one grain direction. Therefore, the user of thin type W1
sheets is recammended to take due note of the predominant
direction of grain when cuiting components from the sheet, to
obtain the maximum strength in the required direction.

4.2 Class 2. Materials in which the mechanical properties
in directions A and B are markedly different and for which
any assessment of the mechanical strength of a sheet is
based upon the higher of the values corresponding to these
two directions. Such materials are intended to be used with
due regard to the difference in the mechanical strengths
associated with directions A and B.

Two types of sheet in this class are specified, both with
woed veneer reinforcement. They are types UW1 and BW1.
In type UW1 the difference in mechanical properties
between directions A and B is at a maximum, as all layers
of a sheet have the same grain direction. In type BW1T,
however, the difference in mechanical properties between
the two directions is somewhat less; in any sheet of this
type the grain direction is the same for most layers or most
of the material, while for the remaining layers the grain
direction is at right angles fo this,

5. Compliance

All materials deemed to be in accordance with this British
Standard shall comply with the requirements of clauses 6
to 13 inclusive, and with all the appropriate requirements
of tables 1, 2, 3, 4 and B, with the exception of two
optional requirements {see tables 2 and 3}, namely
resistance to flatwise compression and {oss tangent at
50 Hz, Material will normally comply with these two
optional requirements, but if assurance is necessary for
either of them, this should be stated in the enquiry and/or
- order.

6. Colour

Unless otherwise specified, the material shall be of natural
colouy, but colouring matter or other additives may be
incorporated, by agreement between the purchaser and the
supplier, provided that the laminated sheet complies with
-the requirements of this British Standard.

7. Conditioning

Where conditioning of test pieces is specified in the method
of test, this shall be performed in accordance with the
methaod given in appendix A.

BS 2572 : 1976

Section two. Requirements

8. Appearance and'w_orkmanship

Sheets shall be substantially free from visible defects.

A small amount of mottle is permissible. Sheets shall be
supplied with trimmed edges. Iy
When the purchaser requires a particular type of surface or
edge finish, this shall be stated in the enguiry and/or order.
It 1s recommended that possible variations in natural
colour and the possible effects on appearance and
properties of added colouring matter shouid be discussed
and agreed by the supplier and the purchaser, ™’

In the case types W1, UW1 and BW1, all joints
between veneers shail be closely butted and substantially
free from gaps or overlaps.

9, Flatness

When any sheet of nominal thickness 3 mm or more is
placed without restraint, concave side up, on a flat
horizontal surface, the departure of the sheet at any part of
the upper surface from a light straightedge laid in any
direction upon it shall not exceed eiier of the following
appropriate values,

Thickness

1 m straightedge 0.5 m straightedge

3 mm up to and

including 8 mm 8 mm 2mm

Above 8 mm

6 mm 1.5 mm

10. Preferred nominal thicknesses and permissible
deviations

The preferred nominal thicknesses are given in table 1.

The thickness of a sheet at any point shall not deviate from
the nominal thickness by more than the appropriate value
shown in table 1. Where the nominal thickness is not one of
the preferred values, then the tolerance for the next higher
preferred nominal thickness shall apply.

NOTE. The permitted deviations from nominal thickness listed in
table 1 define upper and lower limits of thickness which are
symmetrically disposed sbout the nominal thickness. By agreement
between the purchasér and the supplier, limits disposed
asymmetrically about the nominal thickness may be applied.

In such cases, the overal! tolerance in thickness {i.e. the difference
between the agreed upper and lower limiting values) shall equal
wwice the appropriate numerical value given in tahle 1,



http://www.avadocuments.com/doc/bs-2572-1976
http://www.avadocuments.com/doc/bs-2572-1976

BS 2572 : 1976

11. Machinability

When sawn, drilled, turned, routed, milled or punched in
accordance with the recommendations of the manufacturer,
the sheet shall not show undue chipping or any sign of -
splitting, cracking or delamination,

NOTE. For materials designated cold-punching {e.g. Type P3/1),
with good punching practice sheets up to and including 1.6 mm
in thickrass may be punched at a temperature not less than 23 °C
angd in thicknesses over 1,6 mm up to and including 3 mm when
heated to a temperature up to 60 °C,

12. Resistance to hot oil

This requirement does not apply to sheet of types P3/1,
A1, AZ, A3 or A4, Sheet of ather types when tested in
accordance with the method given in appendix P shall show
no sign of splitting, blistering or delamination.

NOTE. Types A1, A2, A3 and Ad are subject to the alternative
test requirement for crushing strength after heating,

13. Physical properties

13.1 All of the requirements indicated in tables 2, 3, 4,
and 5 are mandatory requirements of this specification,
with the exception of the two optional requirements (see
tables 2 and 3} namely resistance to flatwise compression
and loss 1angent at 50 Hz, which, when required, shall be
specified by the purchaser on his enquiry and/or order.

When the sheet is tested by the methods given in
appendices B 10 @, as appropriate, no test result on any
sheet shall be worse than the applicable maximum or
minimum limiting value shown in table 2, 3, 4, or 5, as
appropriate.

‘NOTE. By Amendment No. 1, the original requiremants af this
standard for impact strength, lzod, have been deleted and require-
ments {or impact strength, Chaipy, have been added, where
applicable. Impact strength, Charpy, requirements have not been
given for group P types, in line with the decision nf 130 Technical
Committee 61, Plastics, that impact strength reconements should
not be applied to paper base industrial laminated sheeats, During the
relevant international discussions it was agreed that for such brittle
materials impact strength measurements were of little practical
significance and the variability of the results obtained made it
difficult to set meaningful limiting values.’

Tahle 1. Thickness tolerances and preferred
nominal thicknesses

Permissible deviation from nominal thickness, plus or minuls

Preferred
nominal
thickness*

Types '
A1, A3, A4
W1, BW1
and UW1

P1, P2, F1 A2, F2,
P2/1, P3, F2/1, F3,
P3/1 and P4 F4 and F&

Tynpes Type 'T;ipe. Types
&

mm mm | mm

0.09{—
0.10|—-

011~
0.13[0.18

0.15{0.18

J
mm (
’ !

0.160.19
0.190.22
0.210.24

0.63
0.65
0.68
0.70

1

0.230.27
0.25 0.3

0.29 0.34
0.330.39
0.370.44

0.46:9.52
0.530.60

0.75
0.79
0.83
0.92
1.01

1.10
1.19
1.28
1.46
1.68

0.60{0.68
0.65|n.74
0.700.80
0.800.93
0.92|1.08

1.03(1.22,
1.13§1.24'
1.23(1.47
1.33|1.60
1.4311.74.

1.91
2.13
2.35
2,57
2.79

J—

1.63 (2,02
1.83|2.32
2.03(2.62
2231292

3.23
3.68
412
4.56
5.01

2.4313.22

* See clauses 1 and 10,

t The thickness tolerance for this nominal thickness is a matter for
agreement between the purchaser and the supplier.
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