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INTERNATIONAL STANDARD

ISO 1642-1975 (E)

Plastics — Industrial laminated sheets based on thermosetting

resins — Basis for specification

1 SCOPE AND FIELD OF APPLICATION Reinforcements Abbrethion
This Interndtional Standard gives a basis for specification Cellulose paper CP
covering industrial laminated sheets made with any one of Woven cotton fabric CC
the followihg resins as the binder : epoxy (epoxide), Wood veneer WV
melamine, ghenolic, (unsaturated) polyester and silicone. Asbestos paper . AP
The sheets ¢overed are flat and are those of the nominal Woven asbestos fabric AQ
thicknesses listed in table 3. Asbestos felt (mat) AN
Woven glass fabric Gd
Glass mat GM
2 REFERHENCES
3.2 Types
ISO/R 62, Plastics — Determination of water absorption.
Table 1, “shows the combinations of | resins and
I'SO 178, ",J/‘St"cs — Determination of flexural properties of reinforcements which constitute the types cpvered by the
rigid plastics spegification, together with applications and [distinguishing
ISO/R 179, |Plastics — Determination of the Charpy impact properties.

resistance of

ISO/R 180,
resistance of

IEC Public
mining the
materials un

IEC Publica

rigid plastics (Charpy impact flexural test).

Plastics — Determination of the lzod impact
rigid plastics (1zod impact flexural tests).

htion 112, Recommended method for\deter-
comparative tracking index of solid insulating
er moist conditions.

tion 167, Methods of test for-the determination

of the insuldtion resistance of solid insulating materials.

IEC Publicg
electric strg
frequencies.

IEC Public
determinatid
factor of e
and radio fr

tion 243, Recommended methods of test for
ngth of solid insulating materials at power

ation 250, ~Recommended methods for the
n of the\permittivity and dielectric dissipation
ectricalinsulating materials at power, audio
bquencies including metre wavelengths.

4 DEFINITIONS

For the purpose of this International Ytandard, the

following definitions apply :

4.1 laminates : Products made by bonding tdgether two or

more layers of material or materials. Indust
sheets consist of superimposed layers of
veneer or felt (mat) that have been
impregnated with a thermosetting or cura

ial laminated
baper, fabric,
substantially
ble resin and

bonded together under pressure, with or without heat, to
form a single piece. Other ingredients, |for example
colouring matter, may be incorporated.

4.2 epoxy {epoxide) resin: Synthetic resjn containing
epoxide groups and capable of cross-linking.

3 CLASSIFICATION

The sheets

covered by this specification are classified in

types which differ in the resin and reinforcement employed
and the distinguishing properties.

3.1 Abbreviations

Resins Abbreviation
Epoxy (epoxide) EP
Melamine MF
Phenolic PF
Polyester upP
Silicone Sl

4.3 melamine resin: An amino resin made Dby
polycondensation of melamine with formaldehyde or a
compound that is capable of providing methylene bridges.

4.4 phenolic resin : Generically a class of resins made by
the polycondensation of phenol, its homologues and/or
derivatives, with aldehydes or ketones.

4.5 polyester resin: A polymer in which the repeated
structural unit in the chain is of the ester type.

4.6 silicone resin : Resin in which the main polymer chain
consists of alternating silicon and oxygen atoms, with
carbon-containing side groups.
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TABLE 1 — Types

Type - L )
Applications and distinguishing properties
Resin Reinforcement Number
ep CPv 1 Electronic applications. Good stability of electricai properties under high humidity. Flame
resistant.
GC 1 Mechanical and electrical applications. Extremely high mechanical strength at moderate
temperature. Very good stability of electrical properties under high humidity.
GC 2 Simitar to Type EP GC 1. Flame resistant.
GC 3 Similar to Type EP GC 1. Extremely high mechanical strength at elevated temperature.
GC [ Similar to Type EP GC 3. Flame resistant.
ME ac 1 Mechanical and electrical applications. High mechanical strength. Flame, are/and-tfacking
resistant.
PE cP 1 Mechanical applications. Mechanical properties better than other PF CPtypes. Pogr
electrical properties under normal humidity.
cP 9 High voltage applications at power frequencies. High electric strength under oil. Ggod
electric strength in air under normal humidity.
CP 3 Electrical and mechanical appiications. Good electrical properties under normal humidity.
cp a Electrical and electronic applications. Good stability of electrical properties under fhigh
humidity.
cC 1 Mechanical applications (coarse weavel!). Goad mechanical properties.
cC 2 Mechanical and electrical applications {coarse'weave 1)),
cc 3 Mechanical applications (fine weave 1!} Récommended for smalil parts.
CcC 4 Mechanical and electrical applications/(fine weave)). Recommended for small parfs.
'A% 1 Mechanical applications. Good ‘mechanical properties.
WV 9 High voltage applications atfpower frequencies. Properties and other applications ynder
consideration.
WV 3 Mechanical and electrical applications. Good electrical properties under normal humidity.
AP 1 Mechanical applications. Heat and flame resistant.
AC 1 Mechanicallapplications. Mechanically better than PF AP 1. Heat and flame resistapt.
AM 1 Mechanical applications. Heat and flame resistant.
Ge 1 Mechanical and electrical applications. High mechanical strength and good electricgl
properties under normal humidity. Heat and flame resistant.
Mechanical, electrical and electronic applications. Good stability of electrical propprties
upP GM 1 . .
under high humidity.
GM 2 Mechanical, electrical and electronic applications. Similar to UP GM 1. Ftame resisfant.
S| GeC 1 Electronic and other electrical applications. Extremely good dielectric properties ynder
dry conditions, still good properties under humidity.
GC 2 Mechanical and electrical applications at elevated temperature. Good heat resistange.
NOTE ~ It must pot.be.inferred from the above that laminates of any particular type are necessarily unsuitabie for applications pther than
those listed for then,-0r that specific laminates will be suitable for all applications within the wide descriptions given.

1) Characteristics of the base material (These values are given for information only; they are not to be considered specification values.)

Mass per unit area, g/m?2 Thread count per cm
Coarse weave > 130 < 30
Fine weave < 130 = 30
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5 APPEARANCE

Sheets shall be free from blisters, wrinkles and cracks and
reasonably free from other defects, for example scratches,
dents and discoloration. A small

permissible.

amount of mottle is

ISO 1642-1975 (E)

TABLE 2 — Maximum permissible departure of surface
of sheet from straightedge

Material Thickness Length of straightedge

100 cm 50 cm

Values for various materials and thicknesses

are to be in§erted later.

7 TOLERANCES ON THICKNESS

The deviation from nominal thickness of a sheet at any

6 FLATNESS

When any

kheet of nominal thickness 3 mm or more is

placed withjout restraint, concave side up, on a flat surface,
the departufre at any point of the upper surface of the sheet
straightedge laid in any direction upon it shall
not exceed the appropriate value given in table 2.

from a ligh

TABLE 3 — Tolerances in thickness (+ mm)

point shatt ot excé‘éﬁmmn_rnlable 3 for the
appropriate type and thickness. The diameter of the anvil

of the measuring device shall be 6 to 8mm.

8 PHYSICAL PROPERTIES

When determined by the Jappropriate test| methods, the

physical properties shall-be as given in table 4,

. EP MF PF P st
Nominal
thickness || CP GC GC cP cc wv Ap | ac| AM | GC 5M GC
fmm) 1 1-2-3—-4( 1 1-2-3-4|1-2-3-4 1-2-3 1 1 1 1 1-2 1-2

Vaiues for various materials and thicknesses
are to be inserted later.
N

- T 1 I i A A
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N

NOTES CONCERNING TABLE 4
n Limits to be inserted when data are available.

1) For types EP GC 3 and 4, the flexural strength measured at 150 t 5 °C after conditioning for 1 h at 180 + 5 °C in air shall not be less than
x % of the value specified in the table.

2) The requirements for impact strength, Charpy, and impact strength, 1zod, are alternatives. A material meeting either requirement shall be
deemed to comply with the specification in respect of impact strength.

3) The requirements for the 20 s step-by-step test and the 1 min proof test for electric strength at 90 °C in oil, paralle! to laminations, are
alternatives. A material meeting either requirement shall be deemed to comply with the specification in respect of electric strength at 90 °Cin
oil, paraiiel to laminations.

4) Requirements for sheets of nominal thickness greater than 3 mm may be applied only by agreement between vendor and purchaser.

5) Requirerﬂents for sheets of nominal thickness not greater than 3 mm may be applied only by agreement between vendor and purchaser.
6) The typeg to which this test is to be applied will be specified at a later date.

7} The valuek in the table are primarily intended for cross-laminated sheet; for other arrangements of the layers the values will pe higher in one
direction (see|annexes A, B and C) and shall be agreed upon between vendor and purchaser.

8) Materials With improved punchability are available, but they will not necessarily comply with this specification’in flexural strength.
9) After heating at 105 + 5 °C in air for 4 days (96 h). These values shall not be compared with those given for'other types.

10) For Type S| GC 2, the flexural strength measured at 180 + 5 °C after conditioning for 1 h at 180&5 ©C in air shall not belless than x % of
the value spedified in the table.

11} See clauge 2.

TABLE 5 — Limits for water absorption‘in‘milligrams

T Mean measured thicknass of test pieces (mm}
ype
64 07 1 15 2 3 4 5 6 7 8.\10 12 14 16 18 20 22 25 22,5:oneface machined!

EP cp 1
EP GC 1
EP GC 2
EP GC 3
EP GC 4
MF  GC 1
PF cpP 1
PF cP 2
PF cp 3
PF cp 4
PF cC 1
PF cC 2
PF cc 3
PF cC 4
PF wv 1
PF wv 2
PF wv 3
PF AP 1
PF AC 1
PF AM 1
PF GC 1
VP GM 1
UP GM 2
St GC 1
Sl GC 2

1) Sheets of nominal thicknesses greater than 25 mm shall be machined to a relatively smooth surface on one face to a thickness of 22,6 mm,
according to ISO/R 62.

NOTE — If the mean of the measured values of thickness of the test pieces lies between two values of thickness shown in the above table, the
limit shali be obtained by interpolation. |f the mean of the measured values of thickness is below the minimum thickness for which a limit is
given, the water absorption limit appropriate to the minimum thickness shall apply. If the nominal thickness is 25 mm and the mean measured
thickness exceeds 25 mm, the limit for 25 mm shall apply.
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TABLE 6A — Limits for electric strength at 90 °C in oil, perpendicular to laminations
(20 s step-by-step test) in kV/mm 1}

Mean measured thickness of test pieces {mm)

Type
ve 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 14 1,6 1,8 2,0 22 24 26 28 30
EP CP 1
EP GC 1
EP GC 2
EP GC 3
EP GC 4
MF  GC 1
PF cp 2
PF CP 3
PF ce 4
PF GC 1
uP  GM 1
UP GM 2
TABLE 6B — Proof values of electric strength at 90 °C in oil, perpendicular to laminations
(1 min proof test) in kV/mm?)
Mean measured thickness of test'pieces (mm)
Type
04 0,5 0,6 0,7 0,8 09 1,0 1,2 14 1.6 18 2,0 2,2 24 26 218 3,0
EP CcpP 1
EP GC 1
EP GC 2
EP GC 3
EP GC 4
MF  GC 1
PF CcP 2
PF CcP 3
PF CcP 4
PF GC 1
UP  GM 1
upP  GM 2

1) The requiremg
are aiternatives. Al
in oil, perpendicul

10

nts for the 20 s stép-by-step test and the 1 min proof test for electric strength at 90 °C in oil, perpendicular to |
material meetingeither requirement shall be deemed to comply with the specification in respect of electric streng
Ar to laminations:

hminations,
th at 90 °C
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