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National foreword
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reduced electrolytic chromium/chremium oxide coated steel products. It replaces draft Standards DIN prEN 10170,
DIN prEN 10 171, DIN prEN 10172 and DIN prEN 10173 which were issued for public comment in July 1987,

it should be noted that hardness testing in accordance with EURCNORM 109-80 using hardness scales HR 15T and
HR 30 Tm is aiso covered in DIN 50 103 Parts 1 and 2.
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Editor's note

This standard raproduces the official text of the English version of EN 10 202 as Issued by CEN. In its preparation for
publication as DIN EN 10 202 (English version), cartain points have been noted which we consider to be in need of correction.
These have been marked *). The suggested amandments are given below and will be forwarded to the responsible CEN
Secratariat for its consideration.

In presentation, orthography, punctuation and hyphenation, the aim has been to implament the PNE Rules consistantiy.
Obvious errors {e.g. redundancies and amissions) have been ractified without further raference.

Supgested amendments

! in the note to subclausa 10.2.1, last sentence, ‘product’ should read 'manufacturer’.

2 In the formuia in subclausa 10.2.4, ‘edge camber' should (for consistency reasons) be substituted for ‘camber” (cf. sub-
clause 10.3.3).

The heading of subclause 13.4 should preferably read 'yield strength’ (or, alternatively, ‘0,2 % proof stress’).

4  Insubclause 13.4.2, the first paragraph should be completed to read "...type 1, 1.e. awidth of {12,5 £ 1) mm and an ariginal
gauge length, Ly, of 50 mm.'

5 Subclause 14.1 and subclause 14.2.2, 1st sentence, should preferably read *...shall be repeated twicae, on each occasion
using the method of sampling specifiad in 12.1 (or 12.2}."

In 8.1, ‘thicknass’ should be substituted for ‘fluidness’ (cf. B.3, item a)).
In the note to B.3, 2nd sentence, ‘abuse cf the tester’ should be substituted for ‘abuse of the test',
in figure 6, iteam C, deleta ‘cross section',
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EUROPEAN STANDARD EN 10 202
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EUROPAISCHE NORM April 1989

UDC 669.146.99-41-122.2 ; 669.268.7 : 620.1

Descriptors: lIron and steel products, cold rolled products, low carbon steeis, coated metal, electrodeposited coating, chro-
mium plating, chromium oxides, steel strip, sheet metal, designation, specifications, tests.

English version

Cold reduced electrolytic chromium/
chromium oxide coated steel

Fer chromé électrolytique Kaltgewalzter elektrolytisch spezial-
: verchromter Stahl

This European Standard was approved by CEN on 1989-04-01. CEN members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for
giving this European Standard the status of a naticnal standard without any alteration,
Up-to-date fists and bibliographical references concerning such national standards may be
obtained on apptication to the Centra! Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version
in any other language made by translation under the responsibility of e CEN member into its
own language and notified to the Central Secretariat has the same status as the official
versions,

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization

Comité Européen de Normalisation

Eurcpdisches Komitee fir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1889. Copyright reserved to all CEN members. Ref. No. EN 10 202 ; 1989 E
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Brief history

This European Standard was prepared by tha Technical Committee ECISS/TC 26 ‘Tinplate and blackplate; quallties,
dimensions, tolarances and specific tests’, the Sacretariat of which has baan allocated to the British Standards Insatitution
|sh, - '

It repiaces:

prEN 10 170 Single cold reduced electrolytic chromium/chromium oxide coated steel: Sheet

prEN 10 171 Double coid reduced electrolytic chromlum/chromium oxide coated steel: Sheat

prEN 10172 Single cold reduced electrolytic chromium/chremium oxide coated steel: Coll for subsequent cutting Into
sheats .

prEN 10 173 Double cold reduced electrolytic chromium/chromium oxide coated steel: Coll for subsequent cutting Into
sheets

It has been submitted to the CEN Formal Vote on 1988-10-21.
It has been adopted and ratified by CEN/BT on 1989-04-01.
According to the CEN/CENELEC Internal Regulations, the following countries are bound to iImplement this European Standard:

Austria, Belglum, Denmark, Finland, France, Germany, Greecs, iceland, lreland, Italy, Luxembourg, Netherlands, Nerway,
Partuga!, Spain, Swaden, Switzeriand and United Kingdom.
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1 Object and field of application

This European Standard specifies requirements for single
and double cold reduced electrolytic chromium/chromium
oxide coated steel (ECCS) In the form of sheets or coils for
subsequent cutting into sheets,

Single reduced ECCS is specified in nominal thicknesses
that are multiples of 0,005 mm from 0,17 mm up 1o and in-
cluding 0,49 mm. Double reduced ECCS is specified in nom-
inal thicknesses that are multiples of 0,005 from 0,14 mmup
to and including 0,29 mm.

This standard applies to colls and sheets cut from coils in
nominal minimum widths of 600 mm.

Annex C lists the relevant clauses for the selected product.

2 References

EURONORM 109-80 Conventional Rockwell hardness test.
Rockwell scales HRN and HRT,
Rockwell scales HRBm and HR 30
Tm for thin products

Metallic materlals; tensile testing.
Part 1: Method of test (at ambient
temperature)

EN10002-1

3 Definitions

For the purposes of this standard, the following definitions
apply:

3.1 electrolytlc chromium/chromium oxide coated
stael (ECCS): Low carbon mild steel sheet or coil elec-
trolytically treaied to produce on both surfaces a duplex
film of metallic chromium adjacent to the steel substrate
with a top layer of hydrated chromium oxide or hydroxide.

3.2 single cold reduced: A term used to describe those
products where the steel substrate has been reduced to the
desired thickness in a cold reduction mill and subsequently
annealed and temper rolled.

3.3 double cold reduced: A term used to describe those
products in which the steel base has had a second major
reduction after annealing.

3.4 standard grade ECCS: Materlal in sheet form which

Is the product of line inspection. It Is suitable, under nhormal

conditions of storage, for established lacquering and printing

over the entlre surface of the shest and does not contain any

of the followlng:

a) pinholes, |.e. any perforation through the whole thick-
ness of the material;

b) thickness outside the tolerance range specifiedin 10.3;

¢} surfece defects which render the materlat unsultable for
the intended use;

d} damage or shape-related defects which render the ma-
terial unsultable for the Intended use.

3.5 batch (box) annealed (BA): Annealed by the process
in which the cold reduced strip is annealed in tight coll form,
within a protective atmosphere, for a predetermined time-
{emperature cycle.

2.6 continucusly snnealed (CA): Annealed by the
process In which cold reduced colls are unwound and
annealed In strip form within a protective atmasphere.

3.7 flnlsh: The appearance of the surface of ECCS, gov-
ertned by the surface characteristics of the steel base which
resull from controtled preparation of the work relts during
the final stages of rolling. -~
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3.7.1 shot blast finish: A finish resulting from the use of
temper mill wark rolls that have been shot-blasted.

3.7.2 smooth finish: A finish resulting from the use of
temper mill work rolls that have been ground te a high’
degree of polish.

a.7.3 ‘stone finish: A finish characterized by a directional
pattern, resulting from the use of tinal mill work rolls that
have been ground to a tower degree of polish than those
used for the smooth finish.

3.8 coil: A rolled flat strip product which is wound into
regularly superimposed [aps so as to form a coil with aimost
flat sides.

3.9 bow

3.9.1 longitudinal (line} bow: Residual curvature in the
strip remaining along the direction of roliing.

3.8.2 transverse (cross) bow: Amode of curvature in the
sheet such that the distances between its edges parallel to
the roliing direction is less than the sheet width.

3.10 centre buckle {full centre): An intermittent vertical
displacement or wave in the strip oceurring other than at the
edges.

3.11 edge wave: An intermittent vertical displacement
occurring at the strip edge whenthe strip islaid on a flat sur-
tace,

3.12 feather edge (transverse thickness profile}: The
variation in thickness, characterized by a reduction of thick-
ness close to the edges, at right angfes to the rolling direc-
tion.

3.13 burr: Metal displaced beyond the plane of the sur-
face of the strip by shearing action.

3.14 rolling width: The width of the strip perpendicular
to the rolling direction.

3.15 consignment: A quantity of material of the same
specification made available for despatch at the same time.

3.16 bulk package, orbulk: A packaging unit comprising
a base platform or pa!let, the sheets and packaging material
(see paliet).

3.17 pallet: Base platform on which a coil s placed to fa-
cllitate ready transportation,

3.18 stillage platform: A base platform on which sheels
are stacked to facilitate packing and ready transportation.

3.19 sample unit: 750 m of coil cut into sheets, for the
purposes of sampling.

3.20 Une Inspactlon: The final inspection of the finished
product performed by instruments and/or by visusl exam-

inatlon at normal production line spéeds.

3.21 anvli effect: The effect which a harg anvil can pro-
duce on the numaerical hardness value obtained when B
hardness test is performed on very thin sheet supported on
such an anvil.
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4 Information to be supplied by the purchaser

4.1 General

Thae foilowing information shall be given on the enquiry and

ordes to asslst the manufacturer in supplylng the corract

mataerlal:

a) the designation as given in clause 5;

b) the quantity expressed as an area or mass basis;

¢) tor single reduced ECCS, the finlsh required; sea 6.2.1;

d} any further spacial requirements. :

NOTE: Appropriate classifications are sultable for shaping
operations such as stamping, drawing, folding,
beading and bending and assembly work such as
joint forming and welding. The end use should be
borna in mind when the classification Is selected.

4.2 Options

In the event that the purchaser doas not indicate his wish 1o
implement any of tha options included in this standard and
doas not specify his requirements at tha time of the anquiry
and order, the product shall be supplied on the following
basls:

a) for double reduced ECCS, with a sitone surface finish
{see 6.2.2;

b} for colls, the location of each joint shail be indicated by
a piece of non-rigid material and punched holes (see
11.3)

c) for coils, the coils shall be dispatched with their cores
vertical (see 15.1);

d) for sheats, the direction of the runners of the stiliage
platform is at the discretion of the producer but shall be
consistent within a consignment (see 15.2).

@) for sheets, the rolling width shali be either of the two
specified dimensions (see note to 4.3);

f) material shall be supplied with a coating of DOS or BSO
{see 6.3}

4.3 Additional’ information

in addition to the informatlon in 4.1 and 4.2, the purchaser
may wish to provide further information to the supplier to
ensure that the order raquirements are consistent with the
end use of the product.

The purchaser shall inform the suppiier of any modifications
to his fabrication operations that will significantly affect the
way in which the ECCS Is used.

NOTE: When ordering cold reduced ECCS, the purpose of
manufacture for which the matarial s intended should
ba stated. When double cold reducad ECCS is used
tor built-up can bodies, it is essaential that the rolling
direction shouid be around the circumference of the
can so as to minimize the hazard of flange cracking,
In such cases, it is imperative that the rolling direction
be clearly designated on the eontract.

5 Designation

5.1 Single reduced ECCS

For the purposes of this standard, single reduced ECCS is
designated in terms of a temper classification basad on the
Rockwell HR 30 Tm hardness values as given in table 2.

Single reduced material covered by this European Standard

shall be designated by the following characteristics in the
given sequence:

a) a description of the material (either ECCS coll or shaet);
b) the number of this standard (EN 10 202);
c) the tamper designation in accordance with table 2;
d} the type of annealing If specified by the user (see 9.1);
e) the typa of finish (see 3.7);
f) the dimension, in mm:
— for colls, strip thickness x width;
— for sheets, thickneas x width x length.
EXAMPLE:

Singte cold reduced ECCS shest in accordance with
thia standard, of steel grade T 81, continuously an-
nealed (CA), stone flnish, with a thickness o1 0,22 mm,
a width of BOO mm and a length of 300 mm shall be
designated:

ECCS sheet EN 10202 — T61 — CA —
stone — 0,22 x 800 x 900

5.2 Doubie reduced ECCS

For the purposes of this standard, the mechanlcal properties
in which double reduced ECCS complying with this standard
is supplied are dasignated in terms of a system of mechanical

proparty classifications based on the 0,2 % proof strass as -

given in table 3, .

Double reduced matarial covered by this European Stand-
ard shal! be designated by the following characteristics in
the given order:

a) a description of the material (elther ECCS coil or sheet):
b) the number of this standard (EN 10 202);
¢) the mechanical property designation (see table 3);
d) the type of annealing if specified by the user (see 9.1};
) the dimensions, in mm:

— for colis, strip thickness X width;

— for sheets, thicknsss x width x length,
EXAMPLE:

Double cold reduced ECCS coll in accordance with
this standard, of stesl grade DR 620, continuously
annealed (CA), with a thickness of 0,18 mm and a
width of 750 mm shall be designated:

ECCS coil EN 10202 — DR 620 - CA —
0,18 x 750

6 Manufacturing features

6.1 Manufacture

The methods of manufacture of ECCS are the province of
the manufacturer and are not specified in this standard.

The purchaser shall bs informed if any alteration Is made to
the method of manufacture that will aHect the properties of
the ECCS.

NOTE: it is recommended that the manutacturer supplies
to the purchaser such details of the manutacturing
process as may assist the purchaser in his efficient
use of the ECCS.

6.2 Finish
6.2.1 Single reduced ECCS |

Single cold reduced ECCS can be supplied with either a
smooth, stone or shot blast finish, and the finish required
shall be specifiad at the time of ardering {see 4.1¢)).
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6.2.2 Double reduced ECCS .

Double cold reduced ECCS is usually supplied with a stone

surface finish (see 3.7.3).

NOTE: Special surface finishes may be available and should
be agreed at the time of ordering,

6.3 Oiling

Under normal conditions of {ransport and storage, ECCS
shall be suitable for surface treatments such as established
lacquering and printing operations. ECCS ceils and sheets
are supplied with an oi! coating. The oil shall be one that is
recognized {i.e. by the relevant national or international
authority) as being suitable for food packaging. Unless
otherwise agreed at the time of ordering (see 4.2f)), DOS
(dioctyl sebacate) or BSO (butyl stearate oil) shall be used.

6.4 Defects

6.41 Coils

The producer is expected to employ his normal quality con-
trol and line inspection procedures to ensure that the ECCS
manufactured is in accordance with the requirements of this
standard. However, the production of ECGS coils in continu-
ous strip mill operations does not afford the opportunity for
removal of all ECCS that does not comply with the require-
ments of this standard.

Atthe time of shearing, sheets not conforming to the standard

grade shall be set aside by the purchaser or his agent.

NOTE 1: The amount of sheets complying with this standard
should be at least 85 % of any one coil.

NOTE 2: Items ¢} and d) in 3.4 cannot be verified by specific
tests and should bie the subject of special agreement
between producer and user.

If, when processing EGCS coil, the purchaser (er his agent)
encounters recurring defects which in his opinion seem
excessive, it is essential — where practicable — that he
stops processing the coil and advises the supplier.

The purchaser is expecied to have adequate handling,

raller levelling and shearing equipment and to take
reasonable care during these operations.

6.4.2 Sheets

Sheets shall not contain any defects as defined in 3.4, when
sampled as described in 12.2.

7 Specific requirements

ECCS shall comply with the appropriate requirements of
clauses 8 to 11.

When tests are carried out to verify compliance with the re-
quirements of ciauses 8 1o 10, sample sheets shall be se-
lected from consignments in accordance with clause 12,

Colls shall be dispatched as described In 15.1 and sheets
shall be packaged as described In 15.2.

8 Chromium/chromium in oxide coating mass

The minimum and maxlmum average valuas of coating mass
of the sampies selected In accordance with clause 12 shatl
be as glven In table 1 when tested as described In 13.2. No
individual value shall be less than 30 mg/m? for metallic
chromium and 5 mg/m? for chromlum in the oxides.
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Table 1. Average chremium/chromium in oxide coating
mass

Average coating mass,

] in mg/m2, on each surface
Form of chromium

min max.
Metaliic chromium 50 140
Chromium in oxide 7 ' 35

NOTE: The total chromium is made up of chromium metal
and chromium in oxides, The amounts of each are
determined separately.

9 Mechanical properties
9.1 General

For the purposes of this standard, single reduced ECCS is
classified into temper grades based on Rockwell HE 30 Tm
hardness values and double reduced ECCS qualification
is based on the 0,2 % proof stress properties and Rockwell
HR 30 Tm hardness values, ’

Other mechanical properties will significantly influence the

performance of ECCS in processing and subsequent in-

tended end use will vary depending on the steel type and

the methods of casting, annealing and temper rolling em-

ployed.

NOTE: By agreement, the type of annealing for ECCS, l.e.
BA or CA, may be specified when ordering.

9.2 Single reduced ECCS

The hardness value for single reduced ECCS shall be as
given in table 2 when tested as described in 13.3.

9.3 Double reduced ECCS

When tested as described in 13.3 and 13.4, the mechanical
properties shall be as given in table 3.

NOTE: For routine tasting, the 0,2 % proof stress may be
determined using the springbhack test as described
in annex B. However, in cases of dispute, the method
given in 13.4 is to be used.

10 Tolerances on dimensions and shape
10.1 General

Tolerances on dimenslons (I.e. thickness and linear dimen-
sions) and shape {i.e. edge camber, out-of-sguereness,
lateral weave) are specifled in 10.2 and 10.3, together with
appropriate methods of measurement,

NOQTE: Other geometrical features may be present In sheets
cul from cold reduced electrolytic ECCS supplied In
coll, such as burr, sdge weave, centre buckts, longi-
tudina! bow and transverse bow, This standard does
not specify the methods of mezsuring and does not
specity limits for these geometrical features, certain
of which are subject o the equipment employsd by
the purchaser, The producer shouid endeavour to
keep the occurrence and magnitude of burr, edge
weave, centre buckie and transverse bow to a minl-
mum, He should also endeaveur to minimize the vari-
ation of the longitudinal bow.
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Table 2. Hardness vaiuas {HR 30 Tm) for single reduced ECCS

Hardness HR 30 Tm for a nominal thickness of
up to 0,21mm from 0.2t to 0,28mm more than 0,28 mm
Temper
dasignation .
Nominal | Range for sample Nominal Range for sample Nominal Aange for sample
average average average
T 50 53 max. 52 max. 51 max.
T52 ° 53 4+ 4 52 + 4 51 +4
T 57 58 +4 57 +4 56 + 4
T 81 62 +4 61 + 4 60 1 4
T 65 65 +4 65 + 4 64 +4
Tabte 3. Mechanical properties of double reduced ECCS
Average 0,2 % proof stress Average Rockwall hardness
Mechanical property N/mm? HR 30 Tm %}
designati
esignation Nominal Permitted range Nominal Range for sample
average
DR 550 550 480 to 620 73 +3
DR 620 620 550 to 690 76 £3
DR 660 660 590 to 730 77 %3
1y It is important to distinguish HR 30 Tm from HR 30 T, the former denoting that depressions on the under surface of the
test piece are permitted (cf. EURONORM 109).

10.2 Coil

10.2.1 Length

The difference betwean the actual langth and the producer’s
indicated length measured on any single coil shall not
exceed %3 %.

The accumulated ditference between the actual length and
the producer's indicated lengths, measured on at least 100
coils, shall not excesd 0,1 %. )

NOTE: The purchaser nermally verifies the length of strip in
a coil by multiplying the average length of the sheets
sheared from the coil by the number of sheets ob-
tained and adding the accumulated lengths of any
other portions of the coil as recsived. The average
length of tha sheets sheared from the coil is normally
determined by measuring the lengths of at least ten
shests, taken at random, to an accuracy of 0,2 mm.
Total lengths may ba measured by other methods,
provided that the method adopted is acceptable to
both the product*} and the purchaser.

10.2.2 Width

The width of each sample sheet selected in accordance
with clause 12 shall be measured to the nearest 0,5 mm. The
width shall be measured across the centre of the sheet, at
right angles to the rolling direction, with the sheet lying on
a flat surface. The measured width shall be notless than the
ordered width and shall not exceed the ordered width by
more than 3 mm.

10.2.3 Thicknass

10.2.3.1 General

The transverse thickness profile shall be measured using
the micrometer method described in 13.1.2. All other thick-
nesses shall be determined by the weighing method (see
13.1.1) or by direct measurement using the micrometer
method (see 13.1.2). Howeverin cases of dispute and for all
retasts, except for transverse thickness profile, the weighing
method shall be used.

10.2.3.2 Individual sheets

When shearing a coil, sheets shall be eliminated if deviating
trom the nominal thickness by more than 8,5 %.

10.2.3.3 Average thickness of a consignment

The average thickness of a consignment, determined by the
weighing method described in 13.1.1, on the sample sheets
selected in accordance with 12.1, shall not deviate from the
ordered nominal thickness by more than:

a) £2,5% for consignments comprising moere than
15 000 m, or ,

b} +4 % for consignments comprising 15000 m or less.

10.2.3.4 Thickness variation across the width

The thickness of esither of tha two individual test pisces,
determined in accordance with 13.1.1, shali not deviate
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from the actual average thickness of the whale sheet by
more than 4 %.

10.2.3.5' Feather edge {transverse thickness profile)

The minimum thickness, when measured by the micrometer
method {see 13.1.2), shall not differ from the actual centre
thickness by more than 8 %.

10.2.4 Edge camber of coils

Edge camber is the maximum deviation {in the plane of the
sheet) of an edge from a straight line forming a chord to its
extremities (see figure 1}.

The edge camber expressed as a percentage is given by the
following:

deviation (D
camber+) (%) = eviation (D) x 100
length of chord (6m)

The edge camber, measured over a distance (chord length)
of 6 m, shall not exceed 0,1 % {i.e. 68 mm).

6m

W = rolling width D = deviation from a straight line

Figure 1, Edge camber of coils

10.2.5 Lateral weave (short pitch camber) of coils

Lateral weave Is the deviaticn of & mill-trimmed edge from

a straight line lying in the same plane and forming a chord

to it over a relatively short distance.

The lateral weave, measured over a chord length of 1 m,

shall not exceed 1,0 mm when measured prior to shearing.

NOTE: ifthe ceil is used for scroll shearing, the permissible
values shall be agreed upon between the man-
ufacturer and the purchaser.

10.3 Shoets

10.3.1 Linear dimensions of sheets

Each sample sheet shall be such that a ractangle of the
ordered dimenslons is available in It. To determine the linear
dimensions, lay each sample sheet, selected in accordance
with 12.2, on & fiat surface and measure the length and
width, to the nearest 0,5 mm, across the centre of the sheet,
The dimensions of each sample sheet shall be not less than
the ordered dimenslions and neither dimension shall exceed
the ordered dimension by more than 3 mm.
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10.3.2 Thickness of sheets

10.3.2.1 General

The transverse thickness profile shall be measured using
the micrometer method described in 13.1.2. All other thick-
nesses shall be determined by the weighing method {see
13.1.1) or by direct measurement using the micrometer
method (see 13.1.2). However, in cases of dispute and for
all retests, except for transverse thickness profile, the
weighing method shall be used.

10.3.2.2 Individual sheets

The thickness of each of the individual sample sheets se-
iected from a consignment in accordance with 12.2 shall not
deviate from the ordered nominal thickness by more than
+8,5 %.

10.3.2.3 Average thickness of a consignment

The average thickness of a consignment, determined by the

weighing method described in 13.1.1 on the sample sheets

selected in accordance with 12.2, shall not deviate from the

ordered nominal thickness by more than:

a) £2,5 % for a consignment of more than 20 000 sheets
or

b) +4 % for a consignment of 20 000 sheets or less.

10.3.2.4 Tolerances on|ocal thickness within asheet {crown)

The thickness of either of the two individual test pieces
determined by the weighing method as described in 13.1.1
shall not deviate by more than 4 % from the actual average
thickness of the whole sheet.

10.3.2.5 Feather edge (transverse thickness profile)

The minimum thickness, when measured by the micrometer
method described in 13.1.2, shall not differ from the actual
centre thickness by more than 8 %.

10.3.3 Edge camber of sheests

Edge camber is the maximum deviation (in the plane of the
sheet) of an edge from a straight line forming a chord to it

(see figure 2).

The edge camber expressed &s a percentage of the chord
length is calculated as follows:

deviation (D)
adge camber (%) = x 100,
length of chord (L)

For sach sample sheet the camber shalt not exceed 0,15 %.

/__-—-_-—-—_ —__-—-—-—.\‘--

W = rolling width L = length of chord D = deviation

Figure 2. Edge camber of sheet
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10.3.4 Qut-of-squareness of sheets

Out-of-squareness is the deviation of an adge from a straight
line drawn at a right angle {o the other side of the sheet,
touching one corner and extending to the oppasite edge
(see figure 3).

The out-of-squareness, expressed as a percentage, Is cal-
culated as follows: .

deviation (A)
put-of-squareness (%) = x 100. .
sheet dimension (B)

Far each sheat in the sample, the out-of-squareness shall

rot exceed 0,20 %.
.

!

A = deviation
B = length or width of the shest measured at a right angle
to an edge

Figure 3. Out-of-squareness of sheats

11 .Joints within a coil
11.1 General

The producer shall ensure continuity of the coils within the
limits of the lengths ordered, if necessary by means of elec-
rically welded joints made after cold reduction. Require-
ments retating to the numbers, locations and dimensions of
the joints permitted within a coil are given in 11.2 to 11.4.

11.2 Number of joints

The number of joints in a coil shall not exceed three in
tengths of 10 000 m.

11.3 Location of joints

The location of each joint in a coil shall be indicated clearly.

NOTE: Ths location of each joint may be indicated, e.g. by
the insertion of a piece of non-rigid material and
punched holes, However, alternative methods may
be agreed between the producer and the purchaser
at the time of ordering.

11.4 Dimension.of joints

11.4.1 Thickness
The totai thickness of any joint shall not exceed thres times
the nominal thickness of the material forming the joint.

11.4.2 Overlap

In any lap joint, the total iength of overlap shall not exceed
10 mm. The free overlap shali not exceed 5 mm (see figure 4).

Diraction of rolling ———

b ' b

t

d

a = total langth of overlap
b = free overlap

Figure 4. Joint overiap

12 Sampling
12.1 Coils

12.1.1 General

When tests are carried out to assess compiiance with the
requirements for coating mass (see clause 8), tolerances on
dimensions and shape (see clause 10) and mechanical
properties (see clause 9), samples of the ECCS coil shall be
saelected in accordance with 12.1.2,

Aftertha coils in a consignmant have been cut into ractangu-

lar or scrolled sheets, the sheets deemed not to be of stand-

ard grade ECCS shall be excluded. The standard grade
sheats that remain shall be sampled on the basis of units of
strip 750 m in length in accordance with 12.1.2.3.

NOTE: Because the samples have to ba cut from coilsinthe
consignment, the taking of samples is usually carried
out by the purchaser during his parmal shearing
operation.

The purchaser shall allow the preducer, or his representa-

tives, to be present during the sampling and subsequent

testing and to be able to confirm that the identities of the
samples and test pieces correspond with the coils in the
consignment supplied.

12.1.2 Selection of samples
12.1.2.1 Lots and units

For the purpose of sampling, each consignment of coils
shall be considered as one lot.

12.1.2.2 Selection of sample units

For lots comprising up to and including 20 units, 4 sample
units shall be selected at random.

For lots comprising more than 20 units, 4 units shall be
selected at random from each 20 units and from any
remaining part of 20 units.

12.1.2.3 Selection of sample sheets

From each sample unit selected in accordance with12.1.2.2,
the following sample sheets shall be taken at random:

a) for verification of the coating mass and mechanical
properties: two sheets;

b} for verification of the dimensions and shape: five sheets,

12.2 Sheets
12.2.1 General
if tests are carried out to ascertain whether the shestsina
consignment comply with the reguirements for coating mass
{see clause 8), tolerances on dimensions and shape (see

clause 103, and mechanical properties {see clause 9}, sample
sheets shall be selected in accordance with 12.2.2.
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12.2.2 Selection of sérnple sheets
12.2.2.4 Number of bulk packages

Sample bulk packages shall be selected at random from the
{otal number of bulk packages at the rate of 20 % rounded
t{o the nearest greater whole number of bulk packages and
subject to a minimum of four bulk packages.

For consignments comprising less than four bulk packages
each bulk package shall be taken as a sample.

12.2.2.2 Number of sheets

From each of the sample bulk packages selected in accord-

ance with 12.2.2_1 take at random:

a) for verification of standard grade material (see 3.4),
sheets at the rate of 1 % per bulk package,

b) for verification of mechanical properties and coating
mass, two sheeis;

c) for verification of dimensions, sheets at the rate of 0,5 %
per bulk package, to the nearest whole number of
sheets.

NOTE: The rate of sampling is specified on a percentage
basis (except for verification of mechanical properties
and coating masses) because the number of sheets
per bulk package may vary, e.g. between 1000 and
2000.

13 Test methods
13.1 Thickness

13.1.1 Weighing method for determination of thickness

13.1.1.1 Determine the thickness of each sample sheet as
follows:

a} weigh the shest to give the mass to the nearest 2 g;

b) measure the length and width of the sheet to.the nearest
0,05 mm and caiculate the area;

EN 10202 Page 8

¢} calculate the thickness of the sheet, to the nearest
0,001 mm, using the following formuia;

mass (in g)

thickness (in mm) = -
area (in mm2) x 0,00785 (in g/mm?3)

13.1.1.2 To determine the average thickness for a con-
signment, calculate the arithmetic mean of the calculated
thicknesses of all the sample sheets representing the
consignment,

13.1.1.3 To determine the variation of thickness within
each sample shest, take two test pieces Y (from figure 5)
from the sheet. Weigh each test piece to the nearest 0,01 g,
measure the length and width of each test piece to the

-nearest 0,1 mm, and calculate the thickness of each test

piece to the nearest 0,001 mm, using the formula given in
13.1.1.1¢).

13.1.2 Micrometer method for measurement of the thick-
ness
Measure the thickness using a hand-operated,spring ioaded,
micrometer to an accuracy of 0,001 mm:
a) fortransverse thickness profile, 6 mm from the mill trimmed
edge;
b} for all other thicknesses, at least 10 mm from the mill
trimmed edge.
NOTE: Itis recommended that the micrometer should have
a ball ended shank anvil and a curved surface base
anvil,

13.2 Chromium/chromium in oxide coating mass
13.2.1 Test pieces

From each sheet'selected in accordance with clause 12,
four discs, each of area not iess than 2500 mm?2, shall be
taken from each of the three sets of positions marked X on
figure 5. The test area of each disc shall be of an accurately

Dimensions in mm

® Directlon of roliing
XXX

un
z X LX)
' (XXX
200
IR AR (XX X)
"
125

X = tast pieces for the coatlng mass

Y = test pieces for hardness ang determination of tocal
thickness variation within a sheet

Z = test piecas for tensile or springback teats

Flgure 5. Locatlon of test plecas
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determined area not less than 2000 mm2. The edge teat
piaces shalt be taken not leas than 25 mm irom the edges.
Two of the four discs from each position shall be used for
the separate detarmination of the masses of chromium in
the metallic chromium layer and the chromium oxide layer
on one surface of the sheat and the other two discs shall be
used for the corresponding determinations on the other
surface.

13.2.2 Mathod of determination

The masses of metallic chromium and chromium in oxlde
shall be exprassed, in milligramms per square metrs, to the
nearast 1 mg/m2,

For routine tast purposes, the coating masses may be de-
termined by any of the recognized and acceptable analytical
methods but, In cases of dispute, and for all retasts, tha mathods
described in annex A shall be the refaree methods,

Any tests carried out using the tesis in annex A shall be done
on untreated material, in the as-produced state,

13.3 Hardness

13.3.1 Test pieces

The hardness tasts shall be carried out prier to lacquering

or printing.

NQTE: !f hardness tests are required on material which has
been lacquered and printed, the organic coating
should be removed, ) ’

From each of the sample sheets obtained in accordance

with clause 12, take two test pleces 125 mm x 125 mm from

the positions marked Y in figure 5,

NOTE: The test pieces (Y} taken for determination of the
thickness variations within the individua! sample

sheots may ba used also for the hardnass determi-
nations, where appropriate,
Betore carrying cut the hardness tests in accordance with
13.3.2, artificially age the specimens at 200 *C for 20 min,
Polish shot-blast finished material with 800 grade emery
paper,

13.3.2 Test method

Determine the Rockwell HR 30 Tm indentation hardness

alther:

a) directly, in accordance with EURONCRM 109, or

b} indirectly, on relatively thin sheets {(e.g. 0,22 mm and
thinner), by determining the HR 15 T hardneas in accord-

ance with EURONORM 109 and then convarting the
HR 15T values to HR 30 Tm values using table 4.

Make three hardness measurements on each of the test
pleces taken in accordance with 13.3.1.

Calculate the representative hardness for the consignmant
as the arithmetic mean of all the hardness rasuits on all the
sample sheets taken from the consignment.

To measure the indentation hardness, use a Rockwali supar-
ficlal hardness testing machine emplaying 30 Tm or 157
scales (sese EURONORM 109), as appropriate.

Carry out the 1ests on the test pleces from which all organic
coatings have been removed. Avoid testing near the adges
of the test pleces because of a possible cantilever effact.

13.4 Tensilet)

13.4.1 Test pieces

For each sheat selected In accordance with clause 12, cut
two rectangular tast pieces approximately 200 mm x 25 mm
wide, with the rolling direction paraliel to the length of the

Table 4. Rockwell HR 15 T values and their HR 30 Tm equivalents

HR 15 T value Equivalent HA 30 Tm value HR 15 T vaiue [Equivalent HR 30 Tm value
92.0 80,5 83,5 €35
9,5 79,0 83,0 €25
81,0 780 82,5 61,5
90,5 77,5 82,0 €0,5
90,0 76,0 81,5 59,5
88,5 755 81,0 585
89,0 74,5 80,5. 57,0
88,5 74,0 80,0 56,0
88,0 73,0 79,5 55,0
87,5 720 790 54,0
87,0 710 785 _ 53,0
as6,5 70,0 78.0 51,58
86,0 ) 69,0 775 51,0
855 68,0 77,0 48,5
85,0 67.0 76,5 ' 490
84,5 66,0 76,0 475
84,0 65,0
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test piece, at position marked Z in figure 5. Ensure that the

adge test pieces clear the edges of the sheet by a minimum
of 25 mm.

13.4.2. Test method

Determine the 0.2 % proof stress as described in EN 10 002-1
using the conditions specified in annex A of EN 10 002-1 for
thin products and test piece type 1, i.e. width (12,5 £ 1) mm
and original gauge length, Ly, of 50 mm.*)

Carry out one test on each of the test pieces selected in
accordance with 13,4.1, i.e. two tests per sheet selected.
Caiculate the representative 0,2 % proof stress for the
consignment as the arithmetic mean of all the proof stress
_ results on all the sample sheets taken from the consignment.

14 Retests
14.1 Coils

14.1.1 Dimensions, coating mass and mechanical
properties

If any of the results obtained are unsatisfactory, the measure-
ments for that particular property shall be repeated twice,
on each occasion using the sampling+) specified in 12.1. If
ihe results on both repeated tests meet the stated require-
ments, the consignment represented shall be deemed to
comply with this standard, but if the results of either of the
retests fail to meet the stated requirements, the consignment
represented shall be deemed not to comply with this
standard.

14.2 Sheets

14.2.1 Standard grade

In the event of the samples inspected for standard grade
not complying with the defined requirements in 3.4, further
sheets at a rate of 5 % per bulk package shall be taken at
random and inspected.

Annex A
(normative)
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14.2.2 Dimensions, coating mass and mechanical prop-
orties

It any of the results obtained are unsatistactory, the measure-
ments for 1hat particular property shall be repeated twice,
on each occasion using the sampling*) specified in 12.2. If
the results on both repeated tests meet the stated require-
ments, the consignment represented shall be deemed to
comply with this standard, but if the results of either of the
retests fail to meet the stated requirements, the consignment
represented shall be deemed not to comply with this stand-
ard.

15 Dispatch and packaging
15.1 Coils

Uniess otherwise requesied at the time of ordering, coils
shall be dispatched with their cores in a vertical position
{see 4.2c)). (The other option would be with the cores hori-
zontal.)

The internal diameters of the coils shall be within the range
420 (+10/-15) mm.

NOTE: ECCS strip is usually supplied in consignments of
coils with outside diameters of at least 1200 mm, but
a limited number of coils with smaller outside diam-
eters may be included in the consignment.

15.2 Sheets

The sheets shall be supplied in bulk packages in which the
numbers of sheets are multiples of 100,

NOTE 1: The sheets are customarily packed on a stillage
platform forming a bulk package weighing approxi-
mately between 1000 kg and 2000 kg.

NOTE 2: Ifthe purchaser has any preference forthe direction
of the runners of the stillage platform, his reguire-
ments should be agreed with the praducer and stated
on the order {see 4.2 d)).

Methods for the determination of metallic chromium and chromium in the oxide on the surface of

electrolytic chromium/chromium oxide coated steel

A.1 Determination of chromium in the oxide
A.1.1 Principles and scope of method

This method covers the determination of chromium present
as oxides on the surfaces of untreated ECCS. The methed
involves the dissolution of the oxide in sodium hydroxide
followed by cxidation of the dissolved chromium with
hydregen peroxide. The abserbance of the coloured chro-
mate ion is measured photemetrically and the mass of chro-
mium is then obtained by reference to a calibration curve.

The effective range of the method Is from 3 mg/m? to 50 mg/m?
and the reproducibility is batter than £3 mg/m?2.

A.1.2 Reagents

Use reagentis of analytical reagent grads, unlass otherwise
specified, and use deionized or distilied water throughout.
Frashly prepare and, where necessary, filtar all solutions.

A1.2.% Standard chromium solution. Dissolve 0,1132 g of
anhydrous potasslum dichromate, primary standard grade,
previously dried at 120 °C for 1 h, in approximately 200 ml

242

water and dilute to 500 ml in a volumetric flask. Pipette &
50 ml aliquot of this solution and dilute to 1 L with water in
a volumetric flask. This solution contains 0,004 mg Cr/ml.

A.1.2.2 Sodium hydroxide, 300 g1l solution, Dissclve 3009
of sodium hydroxide in approximately 700 ml water, cool
and diiute to 11.

A.1.2.3 Hydrogen peroxide, 60 g/l solution. Use a solution
supplied a8t this concentration or dilute a concentrated (e.g.
300 g/) solution. (Ensure that the selution is at the recom-
mended concentration. Hydrogen peroxide solutions may
decomposs if kept under non-ideal condltions.)

A.1.3 Apparatus

A.1.3.1 Spectrophotometer. A spectrophotometer that has
the ability to measure absorbance In the range 365 nm to
375 nm and is capable of reading extinction 1o £0,0¢1nm.

A.1.3.2 Sampie holder, A sample holder of the typs shown
in figure 6 to permit siripping from an erea of not less than
2000 mm? from one surface of & sample.
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A.i.4 Preparation of the chromium calibration curve

Pipette 0 (blank). 10 ml, 20 m1, 3¢ mt, 40 ml and 50 mt ali-
quots of standard chromium solution (A.1.2.1) Into 400 mi
beakers, add 40 m1 sodium hydroxide selution {A.1.2.2) and
dilute to about 90 mi with water. Add 10 ml hydrogen per-
oxlde solution (A.1.2.3), cover with a watch glass and boit
unti! the excess peroxide is completely decomposed, re-
placing any less of evaporated water by rinsing the wall of
the beaker and the cover glass. Cool the solution, transfer
10 a 100 m1 flask, dilute to 100 mi and mix well, Measure the
absorbance using a cell of appropriate length and with
water as a raference at the optimum wavselength for the
specific instrument selectad within the range 365 nm 1o
375 nm to obtain maximum sensitivity. Correct for the ab-
sorbance of the reagent blank and plot absorbance against
milligrams of chromium per 100 mt,

A.1.5 Procedure

Handle sample material with care to prevent surface con-
tamination. Do not subject samptas to any thermal stoving
pracess before carrying out the following test. Take a disc
of material appropriate to the size of the sample holder and
fix it in position in the holder. Add 40 ml hot sodium hydrox-
ide solution {A.1.2.2) and place the cell on a hotplate to
maintain the temperature of the stripping solution at about
80 °C for 10 min. Transfer the contents of the celi quantita-
tively to a 250 m1 beaker, add 10 ml of hydrogen peroxide
solution (A.1.2.3) and boil until the exess peroxide is decom-
posed. Cool, transfer to a 100 mL volumetric flask, make up
10 the mark with water and shake well, Measure the absorb-
ance at the selected wavelength (A.1.4) using water as a
raference. Corract for the absorbance of the reagent blank
and obtain the mass of chromium in mg in the sotution from
the calibration curve.

A.1.6 Calculation

Calculate the coating mass, in mg/mZ, of chromium in the
oxide, Cyq, from the foilawing equation:

y X 106

o= A

where
m, is the mass of chromium in mg, in the test seclution;

A is the area of sample, in mm?, exposed to sodium hy-
droxide attack in sample holder,

A.2 Determination of metallic chromium
A.2.1 Principle and scope of method

A photometric method is described for the determination of
metallic chromium on the surface of ECCS. The principtes of
the method are as foliows.

The chromium oxide is first removed chemically. Metallic
chromium is then stripped electrolytically in sodium car-
bonate solution, the completion of the reaction being indi-
cated by a sharp rise in the cell voltage. The resultant sol-
ution is treated with hydrogen peroxide to ensure complete
oxidation of the electrolytically stripped chromium to the
hexavalent state. The absorbance of the coloured chromate
ion is determined photometrically and the mass of chromium
is then obtained by reference to a calibration curve.

The effective range of the methed is from 30 mag/m? to
300 mg/m? and the reproducibllity is better than +5 mag/mé.

A.2.2 Reagents

Use reagents of analytical reagent grade, unless otherwise
specified, and use deionized or distilled water throughout.
Freshly prepare and, where necessary, filter all solutions.

A.2.2.1 Standard chromium solution. Dissolve 1,132¢
anhydrous potassium dichromate, primary standard grade,
previously dried at 120 *C for 1 hin approximately 200 ml
water and dilute to 1 L in a volumetric flask, Pipette a 50 ml
atiquot of the golution and diluteto 1 LIn & volumetric flask.
This solution contains 0,02 mg Cr/ml.

A.2.2.2 Sodium hydroxide, 300 g/t solution. Dissolve 300 g
sodlum hydroxide In approximately 700 mi water, Cool and
dilute to 1 1.

A.2.2.3 Sodium carbonate, 53 g/l solution. Dissolve 53¢
anhydrous sodium carbonate in water and dilute to 1 1.

A.2.24 Hydrogen peroxide 60 g/t solution. Use a solution
supplied at this concentration or dilute a concentrated (e.g.
300 g/1} solution. (Ensure that this solution is at the recom-
mended concentration. Hydrogen peroxide solutions may
decompose if kept under non-ideal conditions.)

‘A.2.3 Apparatus

A2.31 Cell and electrodes. A cell as shown in figure 7 for
the electrolytic stripping of the metallic chromium, as shown
in figure B, and consisting of a sample holder, a platinum
gauze cathode and a reference slectrode (standard calo-
mael).

it is essential that the cell/sample holder exposes a minimum
area of 2000 mm? from which the matallic chromium Is elec-
trolytically stripped.

A.2.3.2 Power supply. A power supply that has a direct
current stabilizer with a built-in milliammeter setting to 30
mA and an on/off switch.

A.233 Voltmeter. A voltmeter with a full scale of 0V to 2V.

A.2.3.4 Spectrophotomater. A spectrophotometer that has
the ability to measure absorbance in the range 365 nm to
375 nm and capable of reading extinction to £0,001am.

A.2.4 Preparation ofthe chromium calibration curve

Pipette 0 (blank), 5 mL, 10'mL, 15 mi, 20 m1, 30 mt, 40 mt and
50 m1 aliguots of the standard chromium solution {A.2.2.1)
into 250 m1 beakers, add 120 ml of sodium carbonate so-
lution (A.2.2.3} and dilute to about 170 ml with water. Add
10 m\ hydrogen peroxide solution (A.2.2.4), cover with a
watch giass and boil until the excess peroxide is compietely
decomposed, replacing any loss of evaporated water by
rinsing the wall of the beaker and the cover glass. Cool the
solution, transfer to a 200 ml flask, dilute to the mark and
mix well. Measure the absorbance using a cell of suitable
length and with water as a reference at the optimum
wavelength for the specific instrument selected within the
range 365 nm to 375 nm to obtain maximum sensitivity.
Corract for the absorbance of the reagent biank and plot
absorbance against milligrams of ehromium/200 ml for the
ditferent cell lengths (a.g. 2 cm, 4 cm, 5 cm} which have
been used.

A.2.5 Procedure
A25.1 General

Handle sample material with care lo prevent surface contami-
nation. Do not subject samples to any thermal stoving pro-
cess befare carrying out the following test. Take a disc of
the material appropriate to the size of the sample hotder.
Normally, the determination of metallic chromium will follow
the determinaticn of chramium in the oxide and the same
sample discs may be used for both purposes. Where metallic
enromium is to be determined without a previous determina-
tion of chramium In the oxide, remove the chromium oxide
in accordance with A.2.5.2.
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A25.2 Removal of chromium oxids layer

Remove the surface oxides from the sample by treating with
40 mt sodium hydroxide solution (A.2.2.2) in a glass beaker
at 90 °C for 10 min. Rinse the sample with water and attach
to the sample holder (see figure &).

A.253 Removal and determination of metallic chromium

Atter the washed, oxide-free sample has been attached to
the sample holder (see A.2.5.2), connect the leads as shown
infigure B, add 120 ml of sodium carbonate solution (A.2.2.3)
and simultaneously switch on the power supply, Maintain
current density at a constant within the rate 0.5 mA/em? to
1,5 mA/cm?2, The endpoint of the reaction is indicated by a
large potential jump. (The potential difference between the
beginning and ending of the dissolution is about 400 mV.
This is noted by incorporating in the electric circuit a volt-
meter with the positive terminal connected to the D.C. stabi-
lizer and the nepative terminal to the referance electrode.)
Quantitatively transfer the contents of the sample holder/
cell to a glass beaksr, add 10 ml of hydrogen peroxide solu-
tion {A.2.2.4) and boil untii the excess peroxide is decom-
posed. Cool the solution, transfer to 2 200 mi flask, dilute to
the mark and mix well. Using a cell of appropriate length
measure the absorbance at tite selected wavelangth (A.2.4)}
using water as a reference.

Z
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A Recommended wall thickness 210 mm. Materlal: PTFE
or poiypropylens. Call height: not critlcal provided ca-
pacity excesds 120 ml and platinum cathode and refer-
ence slectrode can be fitted.

Stainless steel stepped collar {threaded and pinned 1o
PTFE).

Rubber O ring, 3 mm diameter cross section.+)
Sample disc of 2000 mm?2, exposed to solution in cell.

Stainless stse! base piate (thread to match collar and
recesasd to hold sample disc).

moo

Figure €. Duai-purpose holder showing details of con-
atruction
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_ =Y
A Reference slectroda. C %

B Platinum cathode.
C Sample anode.

Figure 7. Electric stripping of chromium metal using the
dual-purpose cell

A

O+
—1O |

D.C. stabitiser, 30 mA,

Voltmeter 0 to 2 V. E
Reference electrode.

Platinum cathode,

Sample holder. F
Sample (anocde).

Figure 8. Electric clreult for strlpping chromium maetal

A.2.6 Calculatlon

Calculate the coating mass, in mg/m2, of metalilc chromium,
Cpn. from the following equation:

M-‘) x 106

Cn ==

where

M Is the mass of chromium, in mg, In the test solution;

A is the srea of sample, in mm?2, exposed to electrolytic
attack in sample holder/cell,
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Annex B
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The springback test for routine determination of 0,2 % proof stress for double reduced material

NOTE: This is not the raferance method. In all cases of dis-
pute, the method described in 13.4, l.e. EN 10 002-1,
is to be used.

B.1 Principle

The springback test provides a simple and rapid means of
estimating the tensile yield strength of double reduced prod-
ucts from measuremant of fluidness*) and angle of spring-
back of a rectangular strip test piece after forming 180"
around a cylindrical mandrel and then releasing,

B.2 Test pieces

The test pieces used are identical o those for the tensile
test described in 13.4.1.

B.3 Test method

Make cone test on each of the test pieces obtalned In ac-
cordance with B.2 (i.e. two tests per sheet selected). Carry
out the test using the Springback Temper Tester model 67.

In making the test, strictly cbserve the operational instruc-

tions provided with the Springback Temper Tester. The
principle steps in the test are:

a) measurs the thicknass of the ECCS test pleces, to the
nearast 0,001 mm;

b) Insert the test plecs Into the tester and fix it firmly in the
testing position by gently tightening the ciamping screw
using light finger pressure;

c) band the test plece through 180* against the mandrel by
a gentle swing of the forming arm,

d) return the forming arm to its ‘start’ position and read and
record the springback angle directly ovar the tast piece;

o) remove the test plece from the tester and using the
recorded thickness of the test plece and the springback
angle, determine the appropriate springback index value
trom a sultable conversion formula (e.g. Bower) agreed
between producer and purchaser,

NOTE: Calibrate each nsw Springback Temper Tester using
the standard tensile test (ses 13.4) or another
‘raferance’ Springback Temper Tester, In addition,
since malfunctions arising, for example, from ex-
cessive wear or inadvertent abuse of the testt), may
not ba readily apparent, it s recommended that the
Springback Temper Testreadings shouid be regularly
compared with readings of the standard tensile test
or a 'reference’ Springback Tempear Taster, It is also
recommended that such diract cross-checks should
be further supplemented by a frequent use of ref-
erence samples of known proof stress.
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Annex C
(informative)

Relevant clauses for selected product

#

2/ 30

EN 10202 Page 15

Number Clause heading Cail Sheet
SRYH DR2) SR 1) DR 2}
1 Object and field of application X x X x
2 References x x X x
3 Definitions X X X X
4 Information to be supplied by the purchaser x X x *
5 Designation
5.1 Single reduced ECCS x x
52 Double reduced ECCS x ®
6 Manufacturing features x ® * o
7 Specific requirements X X x x
8 Chromium/chromium in oxide coating mass X X % x
9 Mechanical properties
9.1 General x x ® *
9.2 Single reduced ECCS x x
9.3 Double reduced EGCS X x
10 Tolerance on dimensions and shape
10.1 General X X X x
10.2 Coil X X
10.3 Sheeis x *
i1 Joints within a coil x %
12 Sampling
121 Coils X %
12.2 Sheets x X
13 Test methods
13.1 Thickness X x x x
13.2 Chromium/chromium in oxide coating mass X X x x
13.3 Hardness X X X x
13.4 Tensile+) x x
14 Retests
14.1 Coils X X
14.2 Sheets x x
15 Dispatch and packaging
156.1 Coils X ®
15.2 Shests x x
Annax A Detarmination of coating mass x x X X
Annex B Springback test X
1) Single reduced.
2} Double reduced.
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