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Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 133, Copper and copper
alloys, the secretariat of which is held by DIN.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by June 1998, and
conflicting national standards shall be withdrawn at
the latest by June 1998.

Within its programme of work, Technical Committee
CEN/TC 133 requested CEN/TC 133/WG 2, Rolled flat
products, to prepare the following standard:

EN 1652, Copper and copper alloys — Plate, sheet,
strip and circles for general purposes

This is one of a series of European Standards for
copper and copper alloy rolled flat products. Other
products are, or will be, specified as follows:

EN 1172, Copper and copper alloys — Sheet and strip
JSor building purposes

EN 1653, Copper and copper alloys — Plate, sheet and
circles for boilers, pressure vessels and hot water
storage units

EN 1654, Copper and copper alloys — Strip for
springs and connectors

EN 1758, Copper and copper alloys — Strip for lead
JSrames

Copper and copper alloys — Copper plate, sheet and
strip for electrical purposes (WI: 00133022)

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the composition,
property requirements and tolerances on dimensions
and form for copper and copper alloy plate, sheet,
strip and circles for general purposes.

The sampling procedures, the methods of test for
verification of conformity to the requirements of this
standard, and the delivery conditions are also
specified.

2 Normative references

This European Standard incorporates, by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN 1655, Copper and copper alloys — Declarations of
conformity.

PrEN 1976, Copper and copper alloys — Cast
unwrought copper products.

EN 10002-1, Metallic materials — Tensile testing —
Part 1: Method of test (at ambient temperature).

EN 10204, Metallic products — Types of inspection
documents.

EN ISO 2624, Copper and copper alloys — Estimation
of average grain size.

(ISO 2624:1990)

ISO 1811-2, Copper and copper alloys — Selection and
preparation of samples for chemical analysis —

Part 2: Sampling of wrought products and castings.

ISO 6507-1, Metallic materials — Hardness test —
Vickers test — Part 1: HV 5 to HV 100.

ISO 6507-2, Metallic materials — Hardness test —
Vickers test — Part 2: HV 0,2 to less than HV 5.

ISO 7438, Metallic materials — Bend test.

ISO 7799, Metallic materials — Sheet and strip 3 mm
thick or less — Reverse bend test.

ISO 8490, Metallic materials — Sheet and, strip —
Modified Erichsen cupping test.

NOTE Informative references to documents used in the
preparation of this standard, and cited at the appropriate places in
the text, are listed in a bibliography, see annex A.

3 Definitions

For the purposes of this standard, the following
definitions, based on ISO 197-3, apply:

3.1
plate

flat rolled product of rectangular cross-section with
uniform thickness greater than 10 mm

O BSI 1998
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3.2

sheet

flat rolled product of rectangular cross-section with
uniform thickness from 0,2 mm up to and including

10 mm, supplied in straight lengths, usually with
sheared or sawn edges. The thickness does not exceed
one tenth of the width

3.3

strip

flat rolled product of rectangular cross-section with
uniform thickness from 0,1 mm up to and including
5,0 mm manufactured in coil and supplied in as
sheared coils, traverse wound coils or cut to length,
usually with slit edges. The thickness does not exceed
one tenth of the width

34
circle
circular blank

4 Designations
4.1 Material

4.1.1 General

The material is designated either by a symbol or a
number (see Tables 1 and 2).

4.1.2 Symbol

The material symbol designation is based on the
designation system given in ISO 1190-1.

NOTE Although material symbol designations used in this
standard might be the same as those in other standards using the
designation system given in ISO 1190-1, the detailed composition
requirements are not necessarily the same.

4.1.3 Number

The material number designation is in accordance with
the system given in EN 1412.

4.2 Material condition

For the purposes of this standard, the following
designations, which are in accordance with the system
given in EN 1173, apply for the material condition:

R... Material condition designated by the
minimum value of tensile strength
requirement for the product with mandatory
tensile strength and elongation requirements;

H... Material condition designated by the
minimum value of hardness requirement for
the product with mandatory hardness
requirements;

G... Material condition designated by the
mid-range value of grain size requirement
for the product with mandatory grain size
and hardness requirements.

Exact conversion between material conditions
designated R..., H... and G... is not possible.
Material condition is designated by only one of the
above designations.
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4.3 Product

The product designation provides a standardized pattern of designation from which a rapid and unequivocal
description of a product is conveyed in communication. It provides mutual comprehension at the international
level with regard to products which meet the requirements of the relevant European Standard.

The product designation is no substitute for the full content of the standard.
The product designation for products to this standard shall consist of:
— denomination (plate, sheet, strip or circle);
— number of this European Standard (EN 1652);
— material designation, either symbol or number (see Tables 1 and 2);
— material condition designation (see Table 3);
— nominal dimensions:
— plate: thickness X width X length [either “as manufactured” (M) or “fixed” (F) length] (see example 1);
— sheet: thickness X width X length [either “as manufactured” (M) or “fixed” (F)) length];
— strip (in coils or on spools): thickness X width;
— strip (cut to length): thickness X width X length [either “as manufactured” (M) or “fixed” (F) length];
— circles: thickness X diameter (see example 2).

The derivation of a product designation is shown for plate in example 1 and another typical product designation
is shown in example 2.

EXAMPLE 1:

Plate conforming to this standard, in material designated either Cu-OF or CW0084, in material condition H065,
nominal thickness 14,25 mm, nominal width 350,5 mm, as manufactured length 1 200 mm, shall be designated as
follows:

Plate EN 1652 - Cu-OF - HO065 - 14,25x350,5x1 200M

or

Plate EN 1652 ~ CWQ08A - HO65 — 14,25 x 350,56 x 1 200M

Denomination

Number of this European Standard

Material designation

Material condition designation

Nominal dimensions in millimetres

EXAMPLE 2:

Circle conforming to this standard, in material designated either CuNil2Zn24 or CW403J, in material condition
R550, nominal thickness 1,115 mm, nominal diameter 345,5 mm, shall be designated as follows:

Circle EN 16562 — CuNil2Zn24 — R550 — 1,115 X 3455
or
Circle EN 16562 — CW403J — RB60 — 1,115 X 3455

0 BSI 1998



5 Ordering information

In order to facilitate the enquiry, order and
confirmation of order procedures between the
purchaser and the supplier, the purchaser shall state on
his enquiry and order the following information:

a) quantity of product required:
— plate: number of pieces or mass;
— sheet: number of pieces or mass;
— strip (in coils or on spools): mass;
— strip (cut to length): mass or number of pieces;
— circle: number of pieces or mass;
b) denomination (plate, sheet, strip or circle);
¢) number of this European standard (EN 1652);
d) material designation (see Tables 1 and 2);

e) material condition designation (see 4.2 and
Table 3) if the choice is not to be left to the
discretion of the supplier;

f) nominal dimensions:
— plate, sheet, strip (cut to length):

thickness X width X length (either “as
manufactured” or “fixed” length);
— strip (in coils or on spools): thickness X width;
— circles: thickness X diameter;
g) coil size (strip) requirements: nominal inside
diameter in millimetres and maximum outside
diameter in millimetres and either maximum mass in
kilograms or approximate specific coil weight (mass
per width) in kilograms per millimetre;
h) spool size (strip): type or dimensions.

NOTE It is recommended that the product designation as
described in 4.3, is used for items b) to f).

In addition, the purchaser shall also state on the
enquiry and order any of the following, if required:

i) thickness tolerance required for hot rolled plate or
circles with width or diameter over 1 500 mm
(see Table 4);

Jj) width tolerance required for plate or sheet with
width over 1250 mm (see Table 7);

k) squareness requirement for cut plate or sheet
with width over 1250 mm (see Table 9);

D) tolerance on diameter required for circles with
diameter over 2 000 mm and thickness over 2,56 mm
up to and including 5,0 mm (see Table 10);

m) whether one or more technological tests are
required, and if so, the test method(s) and test(s)
acceptance criteria (see 8.5);

n) whether a declaration of conformity is required
(see 9.1);

0) whether an inspection document is required, and
if so, which type (see 9.2);

p) whether there are any special requirements for
marking, packaging or labelling (see clause 10).

O BSI 1998
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EXAMPLE:

Ordering details for 1 500 kg strip conforming

to EN 1652, in material designated either CuZn37

or CW508L, in material condition R480, nominal
thickness 0,543 mm, nominal width 219,25 mm, nominal
inside diameter of coil 300 mm, maximum outside
diameter of coil 950 mm, approximate specific coil
weight (mass per width) 4,5 kg/mm:

1500 kg Strip - CuZn37 - R480 - 0,543 X 219,25
EN 1652 — nominal inside diameter of coil
300 mm
— maximum outside diameter of
coil 950 mm
— approximate specific coil
weight 4,5 kg/mm

or

1500 kg Strip - CW508L - R480 - 0,543 X 219,25
EN 1652 — nominal inside diameter of coil
300 mm
— maximum outside diameter of
coil 950 mm
— approximate specific coil
weight 4,5 kg/mm

6 Requirements

6.1 Composition

The composition shall conform to the requirements for
the appropriate material given in Tables 1 and 2.

Percentage content of the element shown as
“remainder” (Rem.) is usually calculated by difference
from 100 %.

6.2 Mechanical properties

The mechanical properties shall conform to the
appropriate requirements given in Table 3. The tests
shall be carried out in accordance with 8.2 and 8.3.

6.3 Grain size

The grain size of G... condition material shall conform
to the appropriate requirements given in Table 3. The
test shall be carried out in accordance with 8.4.

6.4 Dimensions and tolerances

Plate, sheet, strip and circles shall conform to the
appropriate tolerances on dimensions and form given
in Tables 4 to 10. Plate, sheet and strip up to 5 000 mm
in length may be supplied in “as manufactured” or
“fixed” lengths (see Table 8).

6.5 Edgewise curvature c

For the straightness of the longitudinal edge, which
unless otherwise agreed between the purchaser and
the supplier shall be based on a measuring length of

1 000 mm, the edgewise curvature ¢ (see Figure 1) shall
not exceed the values given in Table 11.

If the purchaser and the supplier agree on a measuring
length of 2 000 mm, the edgewise curvature ¢ shall not
exceed the values given in Table 11 multiplied by 4.
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1)

1) measuring length
2) strip width

Figure 1 — Edgewise curvature c

6.6 Surface condition

The products shall be clean and free from injurious
defects which shall be specified by agreement between
the purchaser and the supplier at the time of enquiry
and order. A superficial film of residual lubricant is
normally present on cold rolled products and is
permissible unless otherwise specified.

7 Sampling

7.1 General

When required (e.g. if necessary in accordance with
specified procedures of a supplier’s quality system, or
when the purchaser requests inspection documents
with test results, or for use in cases of dispute), an
inspection lot shall be sampled in accordance with 7.2
and 7.3.

7.2 Analysis

The sampling rate shall be in accordance with

ISO 1811-2. A test sample, depending on the analytical
technique to be employed, shall be prepared from each
sampling unit and used for the determination of the
composition.

NOTE 1 When preparing the test sample, care should be taken to
avoid contaminating or overheating the test sample. Carbide
tipped tools are recommended; steel tools, if used, should be
made of magnetic material to assist in the subsequent removal of
extraneous iron. If the test samples are in finely divided form

(e.g. drillings, millings), they should be treated carefully with a
strong magnet to remove any particles of iron introduced during
preparation.

NOTE 2 In cases of dispute concerning the results of analysis,
the full procedure given in ISO 1811-2 should be followed.
Results may be used from analyses carried out at an
earlier stage of manufacturing the product, e.g. at the
casting or master coil stage, if the material identity is
maintained and if the quality system of the
manufacturer is certified as conforming to EN ISO 9001
or EN ISO 9002.

7.3 Tensile, hardness, grain size and
technological tests

The sampling rate shall be one test sample per master
coil. Sampling units shall be selected from the finished
products. The test samples shall be cut from the
sampling units. Test samples, and test pieces prepared
from them, shall not be subjected to any further
treatment, other than any machining operations
necessary in the preparation of the test pieces.

8 Test methods

8.1 Analysis

Analysis shall be carried out on the test pieces, or test
portions, prepared from the test samples obtained in
accordance with 7.2. Except in cases of dispute, the
analytical methods used shall be at the discretion of
the supplier. For expression of results, the rounding
rules given in 8.7 shall be used.

NOTE In cases of dispute concerning the results of analysis, the

methods of analysis to be used should be in accordance with the
appropriate ISO standards agreed between the disputing parties.

8.2 Tensile test

The tensile properties shall be determined in
accordance with EN 10002-1 on the test pieces
prepared from the test samples obtained in accordance
with 7.3, except that the gauge length for determining
elongation shall be:

a) for thickness over 2,5 mm, gauge length
lp = 5,656+/Sy (Elongation A);
b) for thickness from 0,10 mm up to and including

2,5 mm, a fixed gauge length of 50 mm
(Elongation Aso mm)-

8.3 Hardness test

The Vickers hardness shall be determined in
accordance with ISO 6507-1 or ISO 6507-2 as
appropriate, on the test pieces prepared from the test
samples obtained in accordance with 7.3.

For the Vickers test according to ISO 6507-1 a test
force selected from one of those given in ISO 6507-1
shall be used.

For the Vickers test according to ISO 6507-2 a test

force selected from one of those given in ISO 6507-2
shall be used.

8.4 Estimation of average grain size

The average grain size shall be estimated in
accordance with EN ISO 2624 on the test pieces
prepared from the test samples obtained in accordance
with 7.3.

8.5 Technological tests

The technological tests shall be agreed between the
purchaser and the supplier [see 5 m)], e.g.:

a) bend test, in accordance with ISO 7438;
b) reverse bend test, in accordance with ISO 7799;

¢) Erichsen cupping test, in accordance with
ISO 8490.

8.6 Retests

If there is a failure of one, or more than one, of the
tests in 8.1 to 8.5, two test samples from the same
inspection lot shall be permitted to be selected for
retesting the failed property (properties). One of these
test samples shall be taken from the same sampling
unit as that from which the original failed test piece
was taken, unless that sampling unit is no longer
available, or has been withdrawn by the supplier.

0 BSI 1998



If the test pieces from both test samples pass the
appropriate test(s), then the inspection lot represented
shall be deemed to conform to the particular
requirement(s) of this standard. If a test piece fails a
test, the inspection lot represented shall be deemed not
to conform to this standard.

8.7 Rounding of results

For the purpose of determining conformity to the
limits specified in this standard, an observed or a
calculated value obtained from a test shall be rounded
in accordance with the following procedure, which is
based upon the guidance given in annex B of
ISO 31-0:1992. It shall be rounded in one step to the
same number of figures used to express the specified
limit in this standard, except that for tensile strength
the rounding interval shall be 10 N/mm? and for
elongation the value shall be rounded to the nearest
1 %.
The following rules shall be used for rounding:
a) if the figure immediately after the last figure to be
retained is less than five, the last figure to be
retained shall be kept unchanged;
b) if the figure immediately after the last figure to be
retained is equal to or greater than five, the last
figure to be retained shall be increased by one.
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9 Declaration of conformity and
inspection documentation

9.1 Declaration of conformity

When requested by the purchaser [see 5n)] and agreed
with the supplier, the supplier shall issue for the
products the appropriate declaration of conformity in
accordance with EN 1655.

9.2 Inspection documentation

When requested by the purchaser [see 5 0)] and agreed
with the supplier, the supplier shall issue for the
products the appropriate inspection document in
accordance with EN 10204.

10 Marking, packaging, labelling

Unless otherwise specified by the purchaser and
agreed by the supplier, the marking, packaging and
labelling shall be left to the discretion of the supplier
[see 5p)].

Table 1 — Composition of copper

Composition in % (m/m) Density?
Material designation Other elements g/em3
Element | Cul Bi P Pb (see note)
Symbol | Number total excluding | approx.
min. 99,90 — — — — —
Cu-ETP | CW004A 3 Ag, O 8,9
max. | — 0,0005 |0,0403 |— 0,005 |0,03
min. 99,90 — — — — — .
Cu-FRTP | CW006A Ag, Ni, O |89
max. | — — 0,100 |— — 0,05
min. 99,95 — — — — —
Cu-OF | CW008A . Ag 89
max. — 0,0005 |—b — 0,005 0,03
min. 9990 | — — 0,005 | — — ,
Cu-DLP | CW023A Ag, Ni, P |89
max. — 0,0005 |— 0,013 0,005 0,03
min. 9990 | — — 0015 |— —
Cu-DHP | CW024A — 8,9
max. — — — 0,040 — —
D Including Ag, up to a maximum of 0,015 %.
2 For information only.
3) Oxygen content up to 0,060 % is permitted, subject to agreement between the purchaser and the supplier.
Y The oxygen content shall be such that the material conforms to the hydrogen embrittlement requirements of prEN 1976.
NOTE The total of other elements (than copper) is defined as the sum of Ag, As, Bi, Cd, Co, Cr, Fe, Mn, Ni, O, P, Pb, S, Sb, Se, Si, Sn,
Te and Zn, subject to the exclusion of any individual elements indicated.

O BSI 1998



Page 8

1997

.
.

EN 1652

3

. c0 - 4] — - g1 - 0‘eT g0 €0 - - - - - 0€9 Xeut
L8 ] . . [POVMD | TAdSEUZETINDD

— | ‘wey - — - g0 - 01T - - - - - - - 009 urux

. g0 - €0°0 — — €00 — 0‘cT 50 €0 — - — - — 0'99 Xewt
L8 . . . reovmO YCUZZTINDD

— | WLy - — — — — 0TI — - — - — - — 0€9 urux

. 2o - - - - S0°0 - 01T g0 €0 - - - - - 079 Xeut
98 ; . LTOVMD LZUZOTINDD

— | ‘wey - — - - - 06 - - - - - - - 019 urux

. g0 g0 S0°0 - S0°0 200 200 (< g1 0T @10 S0°0 - - - - Xeut
68 . ] ; . . HVSEMO SATUNOEINTD

- - - - - - - 00€ g0 7o - - - - — | "Wy urr

. 20 g0 €0°0 - S0°0 200 200 0TI 0T 02| (10 S0°0 — - — - Xeut
68 . ) ’ HE9EMD UNTSA0TINTD

- - - — — — — 06 g0 0T - - - - — | ‘wey uru

. T'0 10 82 — — €00 - g0t €0 €0 - - - - - - Xeut
68 ) ) . . HISEMD CUSGINDD

- - 81 - - - - g8 - - - - - - — | Wy urur

. X0} g0 €0°0 - S0°0 200 — 092 g0 €0 10 S0°0 — - — - Xeut
68 . HOSEMD GCINDD

- - - — — — — 0ve — - — - - - — | "wey uru

. g0 g0 10 30 - 800 - 01 01 g‘e - - - - g'g - Xewt
LL ; . DEOEMD €948IVI)

- - - - - - - - - g1 - - - - g9 | WLy uru

. 10 0T - - - - 200 - - - - - - - - - Xeut ;

68 ] J61TMD g ouznd

— 10 — — — — — — — — — — — — — | wey uru

. €0 - - 80 — 200 — §'g 10 g0 — - — - — - Xewt
88 ; ’ OTTTMO ISZINDD

- - - 70 — — — 91 — - — - — - — | WLy uru

. g0 - - - - — - A - g0 €0 - 90 - - - Xeut
88 ’ . D0TTMO 9dgINID

- - - — - - - VI - - - - 0 - — | ‘wey urux

. g0 - - - - — — €0 — g0 8°C - L0 - — - Xewt
88 . . . . OV0TMO 9dgoonH

- - - - - - - - - - 0¢ - 70 - — | ‘wey uru

. g0 - - - - — - €1 - g0 €1 - L0 - - - Xeut
88 ; . . DE0TMO 9dTINTOOND

- - - — - - - 80 - - 80 - 70 - — | ‘wey urux

. g0 - - - - — — €0 — g0 €0 - 12 - - - Xewt
€8 . . . OTOTMO gedn)

— — — — — — — — — — — — 81T — — | uey U

ejo3
'xoxdde | s1aY1Q uz us IS S ad d IN UN o o) D °d SV v n) | JULBW[Y | JIequmnN [oquiig
SUI/3

qAsuaq (wi/ur) 9 ur wonprIsoduro) UOTIRUSISOP [RLIdIRIN

sAo[re 1oddod yo uonyisoduwo)) — g 9[qel,

O BSI 1998



1997

.
.

Page 9

EN 1652

. 10 — 10 — G0°0 — €0 —| <00 — — —| ®'o| 99 Xeur
¥'8 . TL0SMD 9guzZnd

— | wey — — — — — — — — — — — G‘eg ‘urux

. 10 — ‘0 — G600 — €0 —| g0 — — —| 0| 089 Xew
g'8 . T909MO €guzZN)

— | wey — — — — — — — — — — — 099 “uru

. 10 — 10 — G0°0 — €0 —| <00 — — —| 2| 07 Xeur
g8 . TS0SMD 0€uzZnd

— | wey — — — — — — — — — — — 069 ‘urux

. 10 — ‘0 — G0°0 — €0 —| g0 — — —| | 078 Xew
L8 . TE0SMO 0guzZn)

— | wey — — — — — — — — — — — 0'6L “uru

. 10 — 10 — G0°0 — €0 —| <00 — — —| 20| 098 Xeur
88 . T20SMD gTuzZnD

— | wey — — — — — — — — — — — 098 “uru

. 10 — ‘0 — G0°0 — €0 —| g0 — — —| | 076 Xew
88 . TI0SMD 0TuZND

— | wey — — — — — — — — — — — 068 “uru

. 10 — 10 — G0°0 — €0 —| <00 — — —| 2| 096 Xeur
68 . T00SMD quzny

— | wey — — — — — — — — — — — 0v6 “uru

. go| oot g'e — T'0 g0 g0 — ‘0 — — — — — Xew
88 . . b i25i7\0) 6UZEUSN)

— <) g1 — — — — — — — — — — | ‘wey “unu

. g0 g0 g8 — 20°0 70 g0 — 10 — — — — — Xeur
8‘8 . . MESTMD gusny

— — V) — —| 100 — — — — — — — | wey “unu

. g0 g0 0'L — 200 70 g0 — ‘0 — — — — — Xew
88 . . . . MeSvMO gusny

— — g — —| 100 — — — — — — — | ‘wey urur

) g0 g0 g's — 20°0 70 g0 — 10 — — — — — Xeur
68 . . ATSTMD gusny

— — gy — —| 100 — — — — — — | wey “unu

. g0 g0 B 7 — 200 70 g0 — ‘0 — — — — — Xew
68 . . . . MOSTMO pusny

— — g'e — —| 100 — — — — — — — | ‘wey urur

. o —| €0 — €00 —| oI g0 €0 — — — —| 0'9¢ Xew
L8 . . rOTVMD LZUZSTINND

— | ‘wey — — — — | 0Ll — — — — — —| o'eg “unu

. 4] —| €0 — €00 —| oI <] €0 — — — —| 09 Xeur
L8 . . ) r607MD 02UZSTINND

— | wey — — — —| 0% — — — — — —| 009 urur

e103
xordde | sIoyIQ uz us IS qad d IN| Ul g D og sV v n) | JuBWRLY | JIquUInN [oquiig
mEo\m

Q%ﬁmﬁeﬂ (wyur) 9 ur wonyrsoduro) UOT)euSISOP [RLIS)RIA

(ponurguoo) sLoqre 10ddod yo uonnisoduwo) — g I[qelL,

O BSI 1998



Page 10

1997

.
.

EN 1652

‘IN SB Pajunoo st 1) "Xew o)

“A[UO UOLYRULIOFUL 10 (;

. €0 - - — S0°0 100 T'0 10 L0°0 - - 90°0 €'g 0°6L Xeut
4] . ; . ’ . Yz0LMD SV2IvoguzZn)

— | ‘wey - - - - - - - - - 200 81 09 urr

. g0 - €0 - ¥4 — €0 — €0 — — - S0°0 009 Xeut
8 ; . NZT9MD ¢4d6euzZnd

— | ‘wey - — 91 — - — - — — - - 069 uru

. g0 - g0 - 80 - €0 - g0 - - - S0°0 §'09 Xewt ]

8 ] . NOT9MD g oadecuzZnd

— | Wy - — 0 — - — - — — - — 069 ‘i

. g0 - 2o - ¥4 — €0 — g0 — — - S0°0 019 Xeut
8 ; . N809IMD ¢4d8euznd

— | ‘wey - — 91 — - — - — — - - 009 uru

. g0 — g0 — gz — €0 — g0 — — — | g00| 0% Xeur
8 ] . N909IMD 2¢4d.LEUZn)

— | Wy - - 91 - - - - - - - - 019 ‘i

. g0 - 2o - 80 — €0 — 10 — — - S0°0 099 Xeut ;

8 . ; . . N¥709MD g 0adLevzZnd

— | ‘wey - — 10 — - — - — — - - 029 urux

. 10 — 10 — 97 — €0 — 10 — — —| g00| 099 Xeur
g8 ] . NO09MD 1qdgeuznd

— | Wy - — 80 — - — - — — - — G329 ‘i

. g0 - 2o - €0 - €0 - g0 - - - G600 g‘19 Xeut
8 . T60SMO opuznd

— | wey — — — — — — — — — — — G‘69 uru

. 10 - 10 - 10 — €0 — 10 — — - S0°0 099 Xewt
8 . T80SMO LEUZND

— | wey — — — — — — — — — — — 029 “urux

ejo3
‘xoidde | s1d1Q uz ug 1S ad d IN U EX | o) oq sy v n) | Judwd[y | IdquINN [oquiAs
SUI/3

qAsuaq (wi/ur) 9 ur wonprIsoduro) UOTIRUSISOP [RLIdIRIN

(ponuruoo) sLoqre 1oddod yo uonnisoduio) — 7z 9qe],

O BSI 1998



Page 11
:1997

EN 1652

— — — 01T — — — — — ) 0TTH
; G 20
— — — — — 2 | (0gg um) — 09€ 0984
— — 01T 06 — — — — — ) 060H
- < 20
— — — — 9 ¥ | (0gg unw) 09¢ 062 0624
VH20MD dHD
— — — — o) 9 2o V800MD A0
VH00MD dLan)
— — g9 Vi — — — — — ) 0F0H
: g 20
— — — — v ¢e | (oF1 xewr) 092 022 022d
— — g9 Vi — — — — — 070H
G I9A0
— — — — e — [ (00T "xeW) 092 002 0024
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woxy wonIpUod J_dquInN [oquiig
uru % % ZIu/N /N arur TeLIDIBIN TeLeN
wuI G‘g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, ody Uy
ySuaays
9ZIS ureryp SSoupJIeH ﬁOmHﬁWEO—ﬁ .HQO.:m % th —mamﬁvham IIISu9]J, SSOUYIIY)} [euruoN mﬁOmaﬁﬁmewﬁ—

sorjaadoad [edTuRYIIN — € IRl

O BSI 1998



1997

.
.

062 — — — — — - (z012H
— g g | (0g9 "urur) —| 09L (20624
082 — — — — — - (z002H
OFOTMD agzopn)
081 — — — — — (OPTH | OE0TAD GTINTOOND
qr
— d 2 | (oLg umu) —| 08¥ (10874
0€1 — — — — — - (1090H
— 02 02 | (02z xeur) — | 0¥z (10¥24
0c¥ — — — — — - (z09€H
— G ¢ | (086 "urur) —1| 0021 (700214
092 — — — — — - (108TH
— 8 8 | (01g "urur) —| 083 (10899
OT0TMD zadn)
0T¥ — — — — — - (z0v€H
— g ¢ | (068 "urur) —| 0811 (Z061Td
091 — — — — — - (1060H
— 02 02 | (0gz xeur) —| o1% q0Tvd
Surpnpour
Xeuwr “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
% % ZHUW/N ZHUW/N wrua [eLIDYEIA TeLRIeN
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v % gody Wy
yisuaays
SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 12
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 13
11997

EN 1652

— — 038 0LT — — — — — . (z0LTH

. € 90
— — — — — 8 | (06g "urur) —| 0% (20794
- - 08T 0GT — — — — — . (10€TH

- g 90
— — — — — g | (09g "uru) — 0S¥ (10574

OTTIMD ISGINID

— —| 061 0p1 — — — — — GOPTH

. 1] T
— — — — — 1| (o¥¢ "umu) — | 06¥ G067
- — 00T 0L — — — — — (¢0LOH

; 1] T
— — — — — 8z | (09 "urur) — 092 (0929

Surpniout
Xewr “urur Xewr ‘unu “uru ‘uru Xew ‘unu pue 03 dn woxy wonIpUod J_dquInN [oquiig
ww % % LWUUyN ZWUUy/N wrur [eLIOYey TeLoye
W GG
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSOW{OIY} | SOSSIWIIY}
I0J 0¥
AH v oSy, 0%y Uty
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



Page 14

1997

.
.

EN 1652

— — 01T — — — — — 0ITH

- 114 S DE0EMD EOMSIVI)
— — — 0g — | (012 "umu) —| o08F 0874
— — 01T — — — — — . . OITH

- g1 G0
— — — — — | (0zg "umu) — 09¢ 09ed
— 141 g8 — — — — — . G80H

: g 4]
— — — 9 — | (0gg "um) 09¢| 062 0624 .

O6TTMD g ouznd

— <6 <9 — — — — — . G90H

- g G0
— — — a1 8 | (081 "urur) 008 1] 072d
— Q9 ov — — — — — . 070H

- g G0
— — — o g | (07T xew) 09z | 022 02ed

Surpnyout
Xew urur ‘Xewr ‘urur “uru “uru Xew ‘urur pue 03 dn woxy uonIpUod JaquinyN ToquiAg
wua % % ZWUUy/N ZUUY/N ww [eLIYRIAL [eLIRI
ww gg
Surpnpour
WWI G‘g I9A0 pue 03 dn
SOSSOWIIY} | SOSSOW{OIY}
10J 10J
AH v % gody Wy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998



Page 15
11997

EN 1652

— — 012 08T — — — — — ) 08TH
: G 20
— — — — — — | (0gg unu) 099 099 0994
— — 061 0971 — — — — — ) 09TH
: d 20
— — — — — z | (ogp "urur) 089 009 004
— — 0LT 0FT — — — — — ) 0FTH
- e 20 HISEMD GUSEINDD
— — — — — v | (oLg umn) | 0gg| 09y 0574
— — 0s1 (1]81 — — — — — 0TTH
— — — — 0T 8 | (00g "urur) 0L¥ 08¢ g 20 084
— — 01T GL — — — — — ) GL0H
- g 20
— — — — 1% 0¢ | (0gg xeur) (1]§72 ore oved
— — 00T 0L — — — — — ) 0L0H | HOSEMD GZINDD
- g1 €0
— — — — — — | (00T "uru) — 062 0624
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
wu gz
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, gody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSIUYII) [RUTUION suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— —| o — — —| —| - A 0TTH
- gl €0
— — — 1 — | (00g "urun) —| OIF 0174
HV9EMD SATUNOEINTD
— 0ct 08 - - - - — ) 080H
. q1 €0
— — — ge —| (ogr W) | 0gv | 09E 09€4
— —| oot — — - -1 - , 00TH
- gl €0
— — — 9 — | (00g "urun) —| 0z 0zed
HZgeEMD UNTSAQTINDD
- 0cT 0L - - - - - ) 0L0H
: qr €0
— — — 0€ 02 | (00T umu) —| o00€ 0064
Surpnyout
Xew uru ‘Xew urua ‘unua ‘una Xeur urua pue 03 dn woij wonIpUoD RET TN [oquIAS
uru % % ZAUUYN ZUUYN ww [eLRYe N [euarey
unur g‘g
Surpnpour
WWI G‘g I9A0 pue 03 dn
SOSSOW[OIY} | SOSSAWD[ONY}
10§ 10§
AH v sy ao0%y oy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 16
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 17
11997

EN 1652

- - - 06T - — — — - . 06TH
- ¢ 10
— — — — — — | (08¢ "umux) —| 029 0294
— — 00g 0LT — — — — — ) 0LTH
: ¢ 10
— — — — — — | (08F umw) | 079 | 09 0999
- - 08T 0ST - — — — — g o 0STH
— — — — 8 — | (0o umm) | 08g|  06¥ 06Vd |  reovMO YZUZZTINDD
LT0YMD LSUZOTINDD
— — 0T (1]81 — — — — — ) 0TTH
: g 10
— — — — 9 g | (0gg umn) | 0I¢| 08 0evd
0900 | 9200 00T - - - - - - 7 20 ge0o
0200 | ST00 01T — — — — — — 020D
- - 01T 08 - — — — — ) 0SO0H
. g 10
— — — — 1174 ge | (0gg xeur) (1167 09€ 09¢4
Surpniout
Xeu “uru Xeu uru ‘una ‘una ‘Xeut urut pue 03 dn woijy wompuod IdquIny [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
unw g°g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSOWIIY} | SOSSOW{OI}
I10J I10J
AH 14 gy @0y Uy
ySuaays
9ZIS ureax SSouUpIel uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [BUTUION suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — 003 — — — — — . 00gH

- 14 g0
— — — — — | (0g9 "urux) —| 00. 00.9
— 012 08T — — — — — . 0STH

- 14 g0
— — — — — | (0gg "umu) 00L 029 0294
— Gs1 Sh1 — — — — — . GSTH

- 14 g0 [PO0YMO | TAdGSUZZTINND
— — — — ¢ | (0gy uru) 019 0€g 0esd
— 091 0ST — — — — — . 0STH

- 14 g0
— — — — 9 | (0ge uru) 0vg 09% 0979
— ov1 01T — — — — — . OITH

: 14 g0
— — — — gt | (092 "urw) 0Ly | 088 08ed

Surpnyout
‘Xew ‘urur ‘Xewr ‘urur “uru “uru Xew ‘urur pue 03 dn woxy uonIpUod JaquinyN ToquiAg
wwa % % NEE\Z NEC.H\Z wruua TeLle\ Teu)eN
ww gg
Surpnpour
WWI G‘g I9A0 pue 03 dn
SOSSOW{OIY} | SISSIWIIY}
0¥ 0¥
AH v % gody Wy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 18
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 19
11997

EN 1652

— — 088 002 — — — — — . 00gH
; ¢ 10
— — — — — — | (009 "ur) 0sL 079 0794
— — 012 08T — — — — — . 0STH
: 14 10
— — — — — — | (01g "uTur) 0.9 08¢ 08949
- — 061 091 — — — — — . 09TH
; 14 10
— — — — — ¢ | (o1 'unw) 069 009 0099
r60vMO 0gUZSTINND
— — 091 g1t — — — — — . GITH
: g 10
— — — — 8T 6 | (0gg urur) 02 09¥ 05vd
0%0°0| 9200 1188 — — — — — — 7 20 aeod
0800 | <100 021 — — — — — — 030D
— — a1t a8 — — — — — . G80H
. g 10
— — — — L8 L2 | (0gz xew) 0S¥y 08¢ 08cY
Surpniout
Xeu “uru Xeu uru ‘una ‘una ‘Xeut urua pue 03 dn woijy wompuod IdquIny [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
W Gz
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSOWIIY} | SOSSOW{OI}
I0J 0¥
AH v gy, gody Uy
ySuaays
9ZIS urern SSouUpIeH uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUYIIY) [eUTWON suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— 092 022 — — — — — ) 0gcH

» 4 10
— — — — — | (099 unw) 008 00L 0024
— 022 061 — — — — — . 06TH

; G 10
— — — — — | (0gg um) 00L 009 0094
— 002 0LT — — — — — ) 0LTH

- 4 10 LOTFMO LZUZ8TINND
— — — — ¢ | (ogp "urur) 0€9 0%S 079d
— 0LT 031 — — — — — . 02TH

; g 10
— — — 03 17 | (08g urur) 0%S 0LV 0L74
— 021 06 — — — — — ) 060H

- g 10
— — — oF 0¢ | (08z "xeur) 0L¥ 06¢ 0689

Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
wrur % % LUUy/N ZUU/N urux [eLe)e\l TeL)eN
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 20
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 21
11997

EN 1652

— — — 06T — — — — — ) 06TH
; 4 10
— — — — — —| (opg um) — 019 0194
— — 002 0LT — — — — — ) 0LTH
; 4 10
— — — — — ¢ | (06¥ "urur) 0€9 0% 079a
— — 08T 0ST1 — — — — — ) 0STH
- G 10 S0SPMO pusn)
— — — — g ¥ | (0zp 'uw) 0.9 08¥ 087d
— — qq | g1l — — — — — ) GITH
; g 10
— — — — er 11 | (012 "Urw) 06¥ 06¢ 0684
— — 00T 0L — — — — — ) 0L0H
; G 10
— — — — 09 0% | (061 xew) 068 062 0624
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woxy wonIpUod J_dquInN [oquiig
uru % % ZIu/N /N arur TeLIDIBIN TeLeN
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, ody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — 023 — — — — — . 0gcH
- 2 10
— — — — — | (029 umu) — 069 06949
— 062 002 — — — — — ) 00ZH
» G 10
— — — — z | (009 “uru) 02L 0€9 0894
— 012 081 — — — — — . 0STH
- 2 10
— — — — ¥ | (016 'unw) 0%9 0Gg 08y
MISPMO gusny
— 06T 091 — — — — — ) 09TH
- g 10
— — — 0T 8 | (0gp unw) 089 06¥ 0674
— 091 031 — — — — — . 02TH
- g 10
— — — L1 $1 | (0Fg unw) 00S 007 0074
— G0T ) — — — — — ) GL0H
; G 10
— — — g g¥ | (0gg xeurn) 06¢ 01g 01eg
Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
uru % % ZUUWY/N ZUUWN [eLIYRIA [eLRIRIN
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 22
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 23
11997

EN 1652

— — — 022 — — — — — ) 022H
; 4 10
— — — — — — | (069 un) — 02L 02,4
— — 0€2 002 — — — — — ) 00ZH
: 2 10
— — — — — ¢ | (009 "urur) 0gL 079 0794
— — 012 08T — — — — — ) 08TH
; 4 10
— — — — — g | (00g "urur) 099 099 0994
MZSTMD gusn)
— — 061 0971 — — — — — ) 09TH
: g 10
— — — — 0T 8 | (ogp unw) 069 009 0054
— — g91 < — — — — — ) GZTH
; g 1K0)
— — — — 02 L1 | (09g "urur) 02s 0Z¥ 02Fa
— — 1)1 08 — — — — — ) 080H
; g 10
— — — — g gv | (00g "xeur) 0cF 0se 0sed
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, ody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — 083 — — — — — . 0¢cH
; G 10
— — — — 2 | (0oL "urur) — Vi) 0vL4a
— 1)1 012 — — — — — ) 0TZH
» 4 10
— — — — ¢ | (0z9 "uru) 0GL 099 0994
— 022 061 — — — — — . 06TH
; g 10
— — — L g | (0gg uw) 069 009 0094
MESTMO gusny
— 002 0LT — — — — — ) 0LTH
» G 10
— — — GT er | (097 “urur) 0€9 0%S 075a
— GLT ger — — — — — . GETH
; g 10
— — — €3 02 | (08z “urur) 08¢ 0S¥ 0SPa
— 021 06 — — — — — ) 060H
; G 10
— — — 09 0g | (00g "xeur) 0S¥ 0L8 0,64
Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
wrur % % LUUy/N ZUU/N urux [eLe)e\l TeL)eN
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 24
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 25
11997

EN 1652

Issue 2, September 1998

— — — 002 — — — — — ) 00ZH
; 4 10
— — — — — — | (019 "unw) — 099 0994
— — 012 08T — — — — — ) 08TH
: 2 10
— — — — — — | (0gg unw) 069 089 0894
— — 06T 0971 — — — — — ) 09TH
; 4 10
— — — — — ¢ | (ogp urur) 009 01S 0159
SPSTMD fUZEUSN)
— — 0LT 07T — — — — — ) 0FTH
: g 10
— — — — 8 9 | (0gg unw) 02g 0g¥ 0svd
— — 1] 01T — — — — — ) 0TTH
; g 1K0)
— — — — (& 91 | (00g "urur) (11572 08¢ 08ed
— — 1)1 08 — — — — — ) 080H
; g 10
— — — — 0¢ gz | (0gg xeur) 08¢ 02g 02ed
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, ody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — 01T — — — — — . OTTH

- G 20
— — — 8 ¥ | (062 unu) — 0gg 0seYg
— (1)1 08 — — — — — ) 080H

- G g0 TI0SMO oTuzZnD
— — — 02 ¢1 | (00g “urur) 09¢ 082 0824
— 08 08 — — — — — . 0SO0H

- G 20
— — — <7 9¢ | (OF1 xew) 062 0%z Vgl
— — 01T — — — — — ) 0TTH

» G g0
— — — 8 ¥ | (08g unw) — 0re 0ved
— 01T ) — — — — — ¢ 20 GL0H | 00SMD quzny
— — — 61 21 | (00g “urur) 08g 0.3 0,29
— ) <7 — — — — — ) SHOH

- g g0
— — — <5 9¢ | (0gT "xeurn) 082 0€2 0€2q

Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
wua % % NEE\Z NEC.H\Z wwu TeLle\ Teu)eN
wu g‘g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 26
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 27
11997

EN 1652

— — — Gl — — — — — ) GZTH
: g 20
— — — — — — | (09g unu) — 01¥ 0T74d
— — ger <) — — — — — ) GOTH
; g 20
— — — — i ¥ | (0gg unw) 02¥ 0se 0ged
— — qIT s — — — — — ) G80H
- G 20 T20SMO gruzn)
— — — — Gz 91 | (09T "urw) 0.8 008 0084
0S0°0 | <200 ) — — 09 (oD (062) ) Ge0o
: : 4 20
0200 | ST00 a8 — — 09 (ggn) (002) 0209
S10°0 — <] — — (09) (061) (0¥ 1 20 0109
— — g8 g — — — — — ) GG0H
; G 20
— — — — <7 9¢ | (0LT xew) 01€ 092 0924
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woxy wonIpUod J_dquInN [oquiig
urur % % ZUW/N ZUU/N wrux [eLISTRIAl [BLIIRIA
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, gody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — — GaT — — — — — ) GGTH
» 4 20
— — — — — — | (oFF unw) — 08¥ 08Pd
— — qq 031 — — — — — . 02TH
- G 20
— — — — 4 g | (0zg u) 08% 007 0074
— — 021 s — — — — — ) G80H
- G 20 TE0SMO 0guzn)
— — — — 82 02 | (00g “urur) 00¥ 02g 02ed
0900 | <200 ) — — 09 (01D (062) ) Ge0o
- - 4 20
0200 | <100 a8 — — (09) (g2D (002) 020D
g10°0 — G0T — — 09 (061) (o¥2) I 20 010D
— — g8 g — — — — — ) GGOH
; g 20
— — — — i 8¢ | (0g1 "xeurn) 02g 0L2 0.24
Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
wua % % NEE\Z NEC.H\Z wwu TeLle\ Teu)eN
wu g‘g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 28
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 29
11997

EN 1652

— — — 0T — — — — — ) 0STH
- 4 20
— — — — — — | (0gp un) — 08¥ 087d
— — a1 021 — — — — — ) 02TH
; g 20
— — — — GT 6 | (09g "urur) 06¥ (1572 (115751
— — gel 6 — — — — — ) G60H
: g 20
— — — — ee 12| (OAT ur) 0gy 0Sg 0Sed
TS0SMO oguzn)
00T°0 | 0900 0L — — 09 (06) (019) GL0D
0L0°0 | <€00 08 — — (o) (01D (0g8) ) 080D
: : 4 20
0700 | 0200 06 — — Gj2] (oeD) (o¥9) 00D
0200 | ST00 G6 — — 2] (osD) (092) 0209
S10°0 — 021 — — (op) (012 (o1%) 1 20 0109
— — 06 g — — — — — ) GG0H
; g 20
— — — — 09 0% | (091 "xeur) 0sg 0L2 0,24
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
uru % % ZIu/N /N arur TeLIDIBIN TeLeN
wu gz
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH Vv wwogy N,ogﬁ ur
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— — — qa — — — — — GGTH

— — — — — — | (0gp un) — 009 004

— — GqrT < | — — — — — GgTH

— — — — er 9 | (00g unw) 009 0Z¥ 02Fa

— — < G6 — — — — — G60H

— — — — 1€ ¢z | (OLT "urur) 0g¥ 0Sg 0S€d | T90SMD geuzn)
0L0°0| <go0‘0 08 — — (op) (01D (0g) 0509
0700 | 0200 06 — — (o) (oeD) (o¥2) 00D
0200 | <100 g6 — — (o%) (0sD (09¢) 020D
g10°0 — 021 — — (o%) (012) (o1%) 010D

— — 06 g — — — — — GGOH

— — — — 09 0% | (L1 "xeur) 08¢ 082 0824

Surpnyout
Xeur “urnu Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
uru % % ZUUWY/N ZUUWN [eLIYRIA [eLRIRIN
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 30
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 31
11997

EN 1652

— — — 0LT — — — — — ) OLTH
: 4 20
— — — — — — | (00g unw) — 099 0S5Yq
— — 08T 0ST — — — — — ) 0STH
- 4 20
— — — — — ¢ | (ogp urur) 099 08¥ 08Fd
— — g9 021 — — — — — ) 02TH
: g 20
— — — — il 8 | (00g unw) 06¥ 01¥ 0T74d
T80SMO Leuzn)
— — gel 6 — — — — — ﬁ G6OH | 120SMD gguzn)
< 20
— — — — 82 61 | (0LT “urur) (1474 0se 0ged
0L0°0 | <€00 08 — — (o) (01D (0g8) 080D
0700 | 0200 06 — — Gj2] (oeD) (o¥9) 2 20 00D
0200 | ST00 G6 — — 2] (osD) (092) 0209
S10°0 — 021 — — (9] (012 (o1%) 1 20 0109
— — S6 g — — — — — ) GG0H
; g 20
— — — — id 8¢ | (081 "xeur) 0.8 00€ 0024
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
uru % % ZIu/N /N arur TeLIDIBIN TeLeN
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, ody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



1997

.
.

— 0LT — — — — — ) 0LTH
» G €0
— — — — | (06F unw) — 0¥S 079d
0LT ov1 — — — — — ¢ €0 OVIH
- — a1 g | (o6 wmun) | 0| OFF 0FP | N9o9mD Z9dLEeuzn
NF09MD g‘0ad.Leuzn)
G €0
— — 8% 61 | (00g "urur) (1]474 0Le 0.e9
01T 09 — — — — — ) 090H
; g €0
— — 09 0% | (00z xew) 0.8 062 0624
— 0vT — — — — — ) OFIH
» S €0
— — a1 9 | (06g um) — 0L¥ 0L¥d
Vi 011 — — — — — or €0 OITH| 160SMD ovuznD
— — €3 G1 | (00g “urur) 08¥ 00¥ 0074
GI1 s — — — — — ) G80H
- 01 €0
— — 557 e | (ovg xeun) 02¥ ore ored
Surpnyout
Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
% ZWUUy/N ZUUY/N wu [eLoYey TeLre
i g'g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J
AH v gy, gody Uy
yisuaays
SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

Page 32
EN 1652

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998




Page 33
11997

EN 1652

— — — g91 — — — — — ) G9TH
- 4 €0
— — — — — — | (06¥ umu) — 0%< 07y
— — OLT 0FT — — — — — ) 0PTH
; g €0
— — — — | g | (06g "urur) 099 0L¥ 0L¥4
NOTI9MD G‘0ad6guzn)
NS09MD 2ad8euzn)
— — 1] 01T — — — — — ) 0TTH
- 01 €0
— — — — €z #1 | (00g "urur) 08¥ 00¥ 007d
— — 1)1 GL — — — — — ) GL0H
- 01 €0
— — — — 57 gg | (0¥g xeurn) 0c¥ 07g 0ved
Surpniout
‘Xeur “urux ‘Xeur urua “urux “urux Xew ‘urur pue 03 dn woay wonpuos JaquinN [oquiig
uru % % ZIu/N /N arur TeLIDIBIN TeLeN
W g
Surpnpour
W G‘g I9A0 pue 03 dn
SOSSIW{OIY) S9SSIWOIY)
JI0J JI0J
AH v gy, gody Uy
ySuaays
9ZIS urers ssoupJIey uonesuory Jooad 9 Z‘0 | qISuaI)s S[ISuUa, SSOUOIY) [eUuTuIoN suoneugisa(q

(ponurjuor) sorpaddoad [eITURYIIN — € IRl

O BSI 1998



Page 34

1997

.
.

EN 1652

BJIN T 01 Jua[eambs ST WuyN T g ALON
‘A[UO UOTYRULIOJUI I0J UDAIS dJe Jnq ‘pIepue)s sy} Jo sjuauraambal jou are sasayjuared ur somsL] [ ALON

‘pauspaey uoreydioad pue pojest) ey uonn|os

‘Payean) Jeay uonnos (¢
I ye paudpIey uore)dnald pue paf[ol p[od ‘pajear) jesy uonnios (,

"PO[O1 P[OD PUB PaYed} yeay uonn|og

— — 00T — — — — — 00TH

- a1 e
— — — Gz — | (ovg unu) — 068 0684

Y20LMD |  SVZIVOgUZnD

— G0T 0L — — — — — 0L0H

; a1 e
— — — 0¢ — | (06 unw) — 0ee 0eeq
— — GLT — — — — — . GLTH

- 2 €0
— — — — — | (01g "un) — 099 0994
— 08T 0T — — — — — ) 0STH

» S €0
— — — 6 — | (0gp unw) 0.8 06¥ 06¥d

NZI9MO 2ade6suzn)

— 08T 031 — — — — — . 02TH

- g €0
— — — 03 gl | (0Lg "uru) 009 02¥ 02va
— 021 06 — — — — — ) 060H

: S €0
— — — oF 0g | (0Lg xeur) (1474 09¢ 09e9

Surpnyout
Xeur uru Xeuwr urnu “uru “urnu Xeur “urnu pue 03 dn wroay wonIpuod Joquuny ToquiAg
wua % % NEE\Z NEC.H\Z wwu TeLle\ Teu)eN
wu g‘g
Surpnpour
WWI G‘g I9A0 pue 03 dn
S9SSIW[OTY) SOSSIW[OTY)
JI0J I0J
AH v gy, gody Uy
yisuaays
9ZIS urean SSoupIey uornesuory Jooad 9, 2'0 | yrSuaals IIsua], SSIUNIIY) [eUTWON suoneusisa(q

(ponuguoo) so1rxddoid [esTueyIdN — € I[qel,

O BSI 1998



Page 35
EN 1652:1997

Table 4 — Tolerances on thickness of hot rolled products (plate, sheet, strip and circles)

Values in millimetres

Nominal thickness Tolerance on thickness for nominal widths
over 700 over 1000 over 1500
up to and including 700 | up to and including 1 000 | up to and including 1500
over up to and D 2) D 2) D 2)
including
— 2,5 by agreement by agreement by agreement
25 5,0 0,25 +0,30 0,30 +0,35 +0,35 +0,45
5,0 7,5 £0,35 0,45 0,40 £0,50 10,45 0,55
75 10 +0,45 +0,60 * 0,50 +0,65 +0,55 +0,75
10 15 £07 209  [£080  |EL00  |fogo  |Erio | Y Aereement
15 25 +0,95 +1,20 + 1,05 +1,30 + 1,30 * 1,60
25 50 £1,30 £1,60 *1,40 1,75 1,50 £1,90
50 — 1,50 +1,90 * 1,65 +205 + 1,80 + 220

1) For all materials except for CuAl8Fe3 (CW303G), CuNil0FelMn (CW352H), CuNi30Mn1Fe (CW354H) and CuZn20AI2As (CW702R).
2 For alloys CuAl8Fe3 (CW303G), CuNil0OFelMn (CW352H), CuNi30Mn1Fe (CW354H) and CuZn20AI2As (CW702R).

Table 5 — Tolerances on thickness of cold rolled products (sheet, strip and circles)

Values in millimetres

Nominal thickness

Tolerance on thickness for nominal widths?

over 350 over 700 over 1000
over up to and up to and up to and up to and up to and
including including 350 including 700 including 1 000 including 1 250
0,12 0,2 10,018 — — —
0,2 0,3 10,022 10,03 10,04 —
0,3 0,4 10,025 10,04 10,06 10,07
0,4 0,5 10,030 £0,05 £0,06 £0,08
0,5 0,8 10,040 £0,06 10,07 10,09
0,8 12 10,050 10,07 10,09 10,10
1,2 1,8 $0,060 £0,08 10,10 10,11
18 2,6 10,070 10,09 10,11 10,13
2,5 3,2 10,080 10,10 10,13 10,17
3,2 4,0 10,10 10,12 10,15 £0,20
4,0 5,0 10,12 10,14 10,17 10,23
5,0 6,0 10,14 10,16 10,20 10,26
6,0 7,0 10,16 10,19 10,23 £0,29
7,0 8,0 10,18 10,22 10,26 10,32
8,0 9,0 10,20 10,25 10,29 10,35
9,0 10,0 10,22 10,28 10,32 10,38

D For alloys CuAl8Fe3 (CW303G), CuNil0FelMn (CW352H), CuNi30Mn1Fe (CW354H) and CuZn20A12As (CW702R) the thickness

tolerances shall be multiplied by 1,25, and the results rounded to the nearest 0,01 mm.

2 Including 0,1.

NOTE Thicknesses greater than 10 mm are covered by EN 1653.
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Table 6 — Tolerances on width of cold rolled strip

Values in millimetres
Nominal thickness Tolerance on width for nominal widths
over 50 over 100 over 200 over 350 over 500 over 700
up to and up to and up to and up to and up to and up to and up to and
including including including including including including including
over up to and 50 100 200 350 500 700 1250
including
(),11) 1,0 +0,20 +0,30 +0,40 +0,60 +1,0 +1,5 +2,0
0 0 0 0 0 0 0
1.0 20 +0,30 +0,40 +0,50 +1,0 +1,2 +1,56 +2,0
’ ’ 0 0 0 0 0 0 0
2,0 2,5 +0,50 +0,60 +0,70 +1,2 +1,56 +2,0 +2,5
0 0 0 0 0 0 0
2,5 3,0 +1,0 +1,10 +1,20 +1,5 +2,0 +2,5 +3,0
0 0 0 0 0 0 0
370 4,() +2,0 +2,30 +2,50 +3,0 +4,0 +5,0 +6,0
0 0 0 0 0 0 0
D Including 0,1.

Table 7 — Tolerances on width of plate and sheet

Values in millimetres

Nominal thickness

Tolerance on width for nominal widths

over 350 over 1250
over up to and including up to and including up to and including
350 1250

I 2 +2,0 +6,0

0 0
2 5 +§’0 +g 0 by agreement
5 — +8,0 +10,0

0 0

Table 8 — Tolerances on length

of plate, sheet and strip cut to length for lengths up to 5 000 mm

Values in millimetres

Length Nominal thickness Tolerance on length
as manufactured (M) up to and including 15 50
up to and including 5 +&0
fixed len
gth () over 5 +é5

Table 9 — Squareness of cut plate and sheet

Dimensions in millimetres

Nominal width

Maximum allowable differences between diagonals, for lengths

over 1000 over 2 000 over 3 000
over up to and including up to and including up to and including
2000 3000
350 700 6 8
700 1250 8 10
1250 — by agreement
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Values in millimetres

Nominal diameter

Tolerances on diameter for nominal thicknesses

over 0,3 over 1,0 over 2,5
over up to and including up to and including up to and including up to and including
) » )
— 500 e | 15 2
500 1 000 2 , 3
1000 2000 Es 35 t4
2000 — — — by agreement
Table 11 — Edgewise curvature c
Dimensions in millimetres
Nominal width Maximum edgewise curvature ¢ for nominal thicknesses
over 1,0
over up to and including up to and including up to and including
1,0 4,0
3D 8 12 —
8 15 8 10
15 — 4 6

D Including 3.
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Annex A (informative)

Bibliography

In the preparation of this European Standard, use was
made of a number of documents for reference
purposes. These informative references are cited at the

appropriate places in the text and the publications are
listed hereafter.

EN 1173, Copper and copper alloys — Material
condition or temper designation.

EN 1412, Copper and copper alloys — European
numbering system.

EN 1653, Copper and copper alloys — Plate, sheet and
circles for boilers, pressure vessels and hot water
storage units.

EN ISO 9001, Quality systems — Model for quality
assurance in design, development, production,
wnstallation and servicing.

(ISO 9001:1994)

EN ISO 9002, Quality systems — Model for quality
assurance in production, installation and servicing.
(ISO 9002:1994)

ISO 31-0:1992, Quantities and units — Part 0: General
principles.

ISO 197-3, Copper and copper alloys — Terms and
definitions — Part 3: Wrought products.

ISO 1190-1, Copper and copper alloys — Code of
designation — Part 1: Designation of materials.
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