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EN 10 203

Kaltgewalztes slektrolytisch verzinntas WelBbiech

A comma is used as the decimal marker.

National foreword
This standard has been prepared by ECISS/TC 26.

reduced tinplate.

tables 2 and 3.

European Standard EN 10 203 : 1991 has the status of a DIN Standard.

The responsible Garman body invalved in the praparation ot this standard was the NormenausschuB Eisen und Stahi (Steel
and Iron Standards Committea), Technical Committes 02 Verpackungsblech.

This standard supersedes DIN 1616 except for the specifications forblackplate which will be covered in a separate standard
(DIN EN 10 205). Its scope (as compared with that of DIN 1616) alsc covers coil for cutting into sheets, as well as double cold

When ordering tinplate, material numbers as shown in the table below may be used instead of the designations given in

Steel grades

Material designation Material
(cf. tables 2 and 3) number
T50 1.0371

T52 1.0372

T57 1.0375

T &1 1.0377

T65 1.0378

DR 550 1,0373

DR 620 1.0374

DR 660 1.0376

lows:
EURONORM 109 DIN EN 10108 (at present at the stage of draft)
EN 10 002-1 DIN EN 10 002 Part 1

The DIN Standards corresponding to the European Standard and EURONORM referred to in clause 2 of the EN are as fol-

Supersedeas parts
of DIN 16186,
October 1984 edition.

Continued overleaf,
EN comprises 16 pages.
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Standards referred to
{and not included in Normative references)

DIN EN 10 002 Part 1 Tensile testing of metaltic materials; method of test at ambient temperature

DIN EN 10109 Part 1 (at present at the stape of draft} Metaliic materials; hardness testing; Rockwell scales N and T {scales
1SN,30N,45N, 15T, 30Tand45T)

DIN EN 10 205 Coid reduced blackplate in coil form for the production of tinplate or electrolytic chromium/chromium
oxide coated steel

Previous editions
DIN 1540: 04.70; DIN 1616: 05.67, 03.81, 10.84.

Amendments

In comparison with DIN 1616, October 1984 edition, the following amendments have been made.

a) The scope of the standard has been extended to cover coil for cutting into sheets, as well as double cold reduced tinplate
(cf. table 3).

b) Type T 70 blackplate is no longer specified.

c) The specifications for tin coating mass per unit area have been amended {cf. clause B).

International Patent Classification
BO3B 9/04

B 21B 1/00

C25C7/06

C 25D 3/30

C25D 7/06

EO04C2/10

G 01B 21/02

G 01 B 21/20

G 01 N33/20

Editor's note

This standard reproduces the official text of the English version of EN 10 203 as issued by CEN. In its preparation for publication
as DIN EN 10 203 (Engilish version), certain points have been noted which we consider to be in need of correction. These have
been marked+). The suggested amendments are given below and will be forwerded to the responsible CEN Secretariat for its
consideration.

In presentation, orthography, punctuation and hyphenation, the aim has been to implement the PNE Rules consistently. Obvious
arrors (e.g. redundancies and omissions) have been ractifled without further reference.

Sugpested amendments
1 In the footnote to teble 3, ‘under surface' should read 'underside’ or ‘bottomn face'.

2 TYoavold confusion, in the headings of columns 3, 5 and 7 of table 2 and In the heading of column 5 of table 3, ‘limit deviations’
{which Is the comman technical term) has been substituted for 'range of sample average'.

3 In the examples lor ordering purposes in clause 12, ‘top' should read ‘upper side’ (l.e. side tacing upwards In a batch) and
‘bottom’ should read ‘underside’.

The heading of subclause 14.4. shouid properly read ‘yieid strength’ or, alternatively, '0,2% proaf stress’,

For ease of comprehension, the second sentence in subclause 14.4.1 should read 'Ensure that the edges of test pieces..."
In the note to annex B.3, second sentence, ‘... abuse of the tester’' should be substituted for *...abuse of the test'.

In annaex C, figure B, the headings of the 2nd table should comply with those of the first one.

in annex D, the headings of clauses 1 and 2 shouid read 'Scope’ and ‘Normative references’ respectively.

W N
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EUROPEAN STANDARD EN 10 203
NORME EUROPEENNE
EUF‘DPA’SCHE NORM August 1981

UDC 669.146.99-41-122.2

Descriptoré: iron and steel products, tinplate, low carbon steels, electrodeposited coating, tin coatings, definitions, desig-
-nation, manufacturing, mechanical properties, dimensional tolerances, form tolerances, sampling, tests,
volumetric analysis, elastic limit, hardness, packing, marking.

English version

Cold reduced elec;trolytic tinplate

Fer blanc électrolytique Kaltgewalztes elektrolytisch verzinntes
Weiibiech

This European Standard was approved by CEN on 1991-08-21. 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 national standard without any alteration.
Up-to-date lists and bibliographical references concerning such national standards may be
obtained on application to the Central Secretariat or to arty 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 a CEN member into its
own language and notified to the Central Secretariat has the same status as the official ver-
sions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ilceland, Ireland, ltaly, Luxembourg, Netherlands, Norway, Portu-
gal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization

Comité Européen de Normalisation

Européisches Komitee fir Normung

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

© 1991. Copyright reserved to all CEN members. . Ref. No. EN 10 203 : 1991 E
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Contents
R Page Page
T SCOPE ... o e 3 Annexes
2 Normativereferences ................o e 3
3 Definitions ............. o 3 o '
4 Information to be supplied by the purchaser.... .. 4 A Volumetric method for determining tin coating
5 Designation.............cooveiiii i 4 mass (iodine method) (normative)................ 12
6 Manufacturing features .......... e 5
7 S ifi frements. ............. ... . 0. 5 . . L
8 T;;egé;ii:;q;';:ems 5 B The springback test for routine determination
9 Mechanical prope-rt-i'e-s- S B of proof stress for double reduced materiat
10 Tolerances on dimensions and shape. ........... 6 {normative) ... ... i4
11 Jointswithinacoil ..... ... ... .. ... ... ... 8
12 Marking of differentially coated cold reduced C Alternative marking system for differentially
tinplate ... 8 coated tinplate (informative)..................... 14
18 Sampiing ... 9
14 Testmethods ...... ... ... ... . i 9
15 Retests ... ... ... 11 D Relevant clauses for selected product
16 Dispatch and packaging ........... e 11 (informative) ... ... .. .. 15
Foreword

This European Standard has been drawn up by ECISS/TC 26 'Tinpiate and blackplate’ whose Secretariat is held by BSL.
1t will replace the following EURONORMs published under the European Coal and Steel Community:

EU 145-78 Tinplate and blackplate in sheet form;

EU 146-80 Tinplate and blackplate in cotl form;

EU 158-83 Double reduced electrolytic tinplate sheet;

EU 158-86 Double reduced electrolytic tinplate coil.

The Coordinating Commission (COCOR) of ECISS agreed in November 1889 to submit the draft European Standard tothe CEN
Formal Vote. .

This European Standard was approved by CEN on 1991-04-16.
According tothe CEN/CENELEC Internal Regulations, the following countries are bound to implement this European Standard:

Austria, Belgium, Denmark, Finland, France, Germany, Greece, iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.
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1 Scope

This European Standard specifies requirements for single
and double cold reduced low carbon mild steel electrolytic
tinptate in the form of sheets or coils for subsequent cutting
into sheets.

Single reduced tinplate is spacified in nominal thicknesses
that are muitiples of 0,005 mm from 0,17 uptoand including
0,49 mm. Double reduced tinplate is specified in nominal
thicknesses that are multiples of 0,005 from 0,14 mm up to
and including 0,29 mm.

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

Annex D lists the relavant clauses for the selected products.

2 Normative references

EU 109 Conventional Rockwall hardness test. Rock-
well scales HRN and HRT. Rockwell scales

HR Bm and HR 30 Tm for thin products

EN 10 002-1 Metallic materials; tensile testing. Part 1:
Maeathod of test at ambient temperature

3 Definitions

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

3.1 electrolytic tinplate: Low carbon mild steel sheet or
ceil coated on both surfaces with tin that is applied in con-
tinuous electrolytic operation.

*3.2 differentially coated electrolytic tinplate: Cold re-
duced electrolytic tinplate, one surface of which carries a
heavier tin coating than the other.

3.3 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,

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

3.5 standard grade tinplate: Material in sheet form which
is the product of line inspection. It is suitable, under normal
conditions of storage, for established lacguering and print-
ing over the entire surface of the sheet and does not contain
any of the following:

a) pinholes, Le. any perforaticn through the whole
thickness of the material;

b} thickness outside the tolerance range specified
in 10.3; '

¢} surface defectswhichrenderthe material unsuitable
for the intended use:

d} damage or shape related defects which render the
material unsuitable for the intended use.

3.6 second grade tinplate: Material which represents the
best sheets rejected from the standard grade but may con-
tain sheets exhibiting defects in surface appearance and
shape of limited extent. Suitability for established lacquer-
ing and printing over the entire surface of the sheet is not
assured.

3.7 batch {box) annealed {BA): Annealed by the process
in which the cold reduced strip is annealed in tight coil form,
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within a protective almosphere, for a predetermined time-
temparature cycie.

3.8 continuously annaalad {CA): Annealed by the proc-
ess in which cold reduced coils are unwound and annealed
in strip form within a protective atmosphere.

3.9 finish: The surface appearance of tinplate is deter-
mined by tha surface characteristics of the steel base to-
gether with the condition of the tin coating which can be
sither flow-meited or unflow-melted.

3.9.1 bright finlsh; A finish resulting from the use of temper
mill work rotls that have been ground to a high degree of pol-
ish together with a fiow-melted tin coating.

3.89.2 stone finish: A finish on flow-melted tinplate charac-
terized by a directional pattarn, resulting from the use ot
final milt work rolis that have been ground to a lower degree
of polish than those used for the smooth finish, togetherwith
a flow-melted tin coating.

3.93 silverfinish: Afinish resulting from the use of temper
mill work rolls that have been shot blasted, together with a
flow-melted tin coating.

3.9.4 mattfinish: A finish resulting from the use of temper
mill work roils which have been shot blastedtogetherwith an
unfiow-melted tin coating.

3.10 coll: A roiled flat strip product which is wound into
regularly superimposed laps so as to form a coil withalmost
flat sides.

3.11 bow

3.11.1 longitudinal (line) bow; Residual curvature in the
strip remaining atong the direction of rolling.

3.11.2 transverse (cross) bow: A mode of curvature inthe
sheet such that the distance between its edges paralle! to
the rolling direction is less than the sheet width.

3.12 centre buckle (full centre): An intermittent vertical
displacement orwave in the strip occurring otherthan at the
edges.

3.13 edge wave: An intermittent vertical displacement
occurring at the strip edge when the stripislaid on a flat sur-
face.

3.14 feather edge (transverse thickness profile): The
variation in thickness, characterized by a reduction in thick-
ness close to the edges, at right angles to the rollihg direc-
tion.

3.15 burr:Metal displaced beyond the plane of the surface
of the strip by shearing actien,

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

317 consignment; A quantity of material of the same
specification made availabte fordespatch at the same time.

318 bulk package, orbulk: A packaging unitcomprising a
base platform or pallet, the sheets and packaging material
(see pallet).

3.19 pallet: Base platform on which a coil is ptaced to
facilitate ready transportation.
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3.20 stillage platform: A base platform on which sheets
are stacked to facilitate packing and ready transportation.

3.21 sample unit: 750 m of coil cutinto sheets, forthe pur-
poses of sampling.

3.22 line inspection: The final inspection of the finished
product performea by instruments and/or by visual exami-
nation at normal production line speeds.

3.23 anvii effect: The effect which a hard anvil can pro-
duce on the numerical hardness value obtained when a
hardness test is performed on very thin sheet supported on
such an anvil.

4 information to be supplied by the
purchaser
4.1 General

The followihg information shall be given on the enquiry and
order to assist the manufacturer in supplying the correct
material:

a) the designation as given in ¢lause 5;

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

¢) for single reduced tinptate, the finish required
(see 6.2.1);

d) marking requirements for differentially coated tin-

plate {see clause 12);

e} any further special requirements.
NOTE: Appropriate classifications are suitable for
shaping operations such as stamping, drawing, fold-
ing, beading and bending, and assembly work such
as joint forming, soldering and weiding, although for
tin coatings lessthan 2,8 g/m2, high-speed soldering
cannot be guaranteed. Welding, for coatings less
than 1,4 g/m2, cannot be guaranteed. The end use
should be borne in mind when the grade is selected.

4.2 Options

in the event that the purchaser does not indicate hiswish to
implement any of the options included in this standard and
does not specify his requirements at the time of ordering,
the preduct shali be suppiied on the foltowing basis:
a) with cathodic surface passivation treatment using a
dichromate salt of an alkali metal (see 6.3);

b) where differential tin coatings are ordered, the
heavier coated surface shall be indicated by continuous
parallel lines spaced at 75 mm intervals (see clause 12);

¢) fordouble reduced tinplate, with a stone surface fin-
ish (see 6.2.2);

d) forcoils, the location of each joint shal! be indicated
by a ptece of non-rigitd material and a punched hole {see
11.3);

e) for coils, the coils shall be dispatched with their
cofes vertical (see 16.1);

) forsheets, the direction of the runners of the stillage
platform is at the discretion of the producer but shallbe
consistent within a consignment (see 16.2);

g) forsheets, the rolling width shall be either of the two
specified dimensions (see NOTE 10 4.3);

h) with a coating of DOS (see §.3).

4.3 Ac_lg_ltlnnal information

In addition to the information in 4.1 and 4.2, the purchaser
may wish to provide further information 1o the supplier to
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ensure that the order requirements are consistent with the
end use of the product.

The purchaser shallinform the supplier of any modifications
to his fabrication operations that will significantly affect the
way in which the tinplate is used.

NOTE: When ordering doubie cold reduced tinplate,
the purpose of manufacture for which the material is
intended should be stated. It should be noted that
double coldreducedtinplate is relatively less ductile
than single cold reduced tinplate and has very dis-
tinct directional properties; so, for some uses, e.g.
forbuilt-up can bodies, the direction of rolling should
be stated. When double coid reduced tinplate is
used for built-up can bodies, the rolling direction
should be around the circumference ofthe cansoc as
to minimize the hazard of flange cracking.

5 Designation
5.1 Single reduced tinplate
For the purposes of this standard, single reduced tinplateis
designated in terms of a ternper classification based on the
Rockwell 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 tinplate coil or
sheet);
b) the number of this standard (EN 10 203);
c) the temper designation in accordance with table 2;
d) the type of annealing if specified by the user (see
g.1};
e) the type of finish (see 3.9);
f) the coating masses and their combinations, E (for
equally coated) or D (for differentially coated) together
with numbers representing the nominal coatingmasson
each surface as described in clause 12;
g} the dimensions, in mm,
— for coils, strip thickness X width;
— for sheets, thickness X width X length.
EXAMPLE:
Single cold reduced tinplate sheet in accordance with this
standard, of steei grade T61, continuously annealed {CA),
stone finish, equaliy coated with a coating mass of 2,8 g/m2,
with & thickness 01 0,22 mm, a width of BOO mm and alength
of 900 mm, shall be designated:
Tinplate sheet

EN 10 203 - T61 - CA - stone - E2,8/2,8 - 0,22 X 80D x 900

5.2 Double reduced tinplate

For the purposes of this standard, the mechanical proper-
ties in which double reduced tinplate complying with this
standard is supplied are designated in terms of a system of
mechanicai properly classifications based on the 0,2%
proot stress as given in table 3.

Double reduced material covered by this European Stand-
ard shall be designated by the tollowing characieristics in
the given order:

a) a description of the material (either tinplate coil or
shest);

b} the number of this standard (EN 10 203):

c) the mechanical property dasignation (see table 3);

d) the type of arnealing it specified by the user
(see 8.1);
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&) the coating masses and their combinations, E (for
equally coated) or D (for differentially coated), together
with numbersrepresenting the nominal coating mass on
each surface (see clause 12);

f) the dimensions, in mm,

— tor coils, strip thickness X width;

— for sheets, thickness X width X length.

EXAMPLE:

Double cold reduced tinplate coll in accordance with this
standard, of steel grade DR 620, continuously annealed
(CA), differentially coated with coating masses of 8,4 g/m?
and 5,6 g/m?, with a thickness of 0,18 mm and a width of
750 mm, shall be designhated:

Tinplate coil

EN10203 -DR620-CA-08,4/56-0,18 <750

6 Manufacturing features
6.1 Manufacture

The purity oftin used to produce the coating shallbe notless
than 99,85%,

The methods of manutacture of tinplate are the province of
the manufacturer and are not specified in this standard.

The purchaser shali be informed if any alteration is made to
the method of manufacture that will affect the properties of
the tinplate.

NOTE: 1t is recommended that the manufacturer
supply to the purchaser such details of the manufac-
turing process as may assist the purchaser in his
efficient use of the tinplate.

6.2 Finish

6.2.1 Single reduced tinplate

Single reduced tinplate may be supplied with eitherabright,
silver, stone or matt finish, and the finish required shall be
specified at the time of ordering (see 4.1c)).

The appearance is governed by:

a) the surface characteristics of the steel base which
principally result from controlled preparation ofthe work
rolis used during the final stages of temper rolling;

b) the mass of the coating applied, and
¢) whether the tin [ayer is flow-melted or not.

6.2.2 Double reduced tinplate

Double cold reduced tinplate is usually supplied with a
stone surface finish and a flow brightened tin coating.

6.3 Passivation and oiling'

The surface of electrolytictinplateis normally subjectedtoa
passivation treatment and to oiling. Passivation, produced
either by a chemical treatment or by an electrochemical
treatment, gives a surface with an improved resistance to
oxidation and improved suitability for lacquering and print-
ing. The usual passivation procedure isacathodictreatment
in a solution of a dichromate salt of an alkali metal.

Under normal conditlions of transport and storage, elec-
trolytic tinplate shalt be suitable forsurface treatmentssuch
as established lacnuering and printing operations.

Tinplate coils and sheets are supplied with an oil coating.
The oil shall be one that is recognized (i.e. by the relevant
national orinternational authority} as being suitable for food
packaging. Unless otherwise agreed at the time of ordering
(see 4.2 h)), DOS (dioctyl sebacate) shall be used.
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6.4 Defects

6.41 Coils

The producer is expected to emplioy his nermai quality con-
trol and line inspection procedures to ensure that the tin-
plate manufactured is in accordance with the requirements
of this standard. Howaever, the production oftinplate coils in
continuous strip mill operations does not afford the oppor-
tunity for removal of all tinplate that dees not comply with
the requirements of this standard.

At the time of shearing, sheets not conforming to the stand-
ard grade shall be set aside by the purchaser or his agent,

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

NOTE 2: items ¢) and d) in 3.5 cannot be verified by
specific tests and should be the subject of special
agreement between producer and user.
If, when processing tinpiate coil, the purchaser (arhis 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 purchaseris expected to have adequate handling, roller
levelling and shearing equipment and to take reasonable
care during these operations.

6.4.2 Sheests

Sheets shall not contain any defects as defined in 3.5, when
sampled as described in 13.2.

7 Specific requirements

Standard grade tinplate shall comply with the appropriate
requirements of clauses 8 to 12,

When lests are carried out to verify compliance with the
requirements of clauses 8 to 10, sample sheels shali be
selected from consignments in accordance with clause 13.

Coils shalt be dispatched as described in 16.1 and sheets
shall be packaged as described in 16.2.

8 Tin coating mass

The coating mass, on each surface, shall be expressed in
grams per square metre (g/m?2). Thelowest value specifiedin
this standard shall be 19/m?2 on each surface, no upper limit
is specified. Values of preferred coating masses are
10-15-20-28-40-50-56~84and 11,2g/m2:

Whatever the coating mass used, the {olerance shall be as
indicated in table 1, and the mass per unit area for equally
and diffarentially coated tinplate is determined on test
pieces taken from samples selected in accordance with

Table 1: Tolerances of tin coating masses

o f Permissible deviation

ange o rrfnass () for sample average from

per sunace, nominal coating mass,
in g/m? in g/m?
1<x< 15 — 0,25
12<x< 28 - 0,30
2B g x < 4t -0,35
dt<x< 76 - 0,50
7.6 < x < 101 — 0,65
101 < x - 0,80
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clause 13 and {ested in accordance with 14.2. in cases of

dispute the reference method given in annex A shall be

used.
NOTE: For both equally coated and differentially
coated tinplates, the individual test pieces of the
sample may show tin coatings as low as, forexample,
80 % of the minimum average coating mass, but it is
emphasized that isolated test pieces have no repre-
sentative value in relation to the consignment under
consideration.

9 Mechanical properties
9.1 General

For the purposes of this standard, single reduced tinplate is
classified into temper grades based on the Rockwell 30 Tm
hardness values and double reduced tinplate classification
is based on the 0,2 % proof stress properties and Rockwell
30 Tm hardness values.

Other mechanical properties will significantly influence the
performance of tinplate in processing and subsequent in-
tended end use and will vary, depending on the steel type
and the methods of ¢asting, annealing and temper rolling
employed.

NQOTE: By agreement, the type of annealing for tin-
plate, i.e. BA or CA, may be specified when ordering.

9.2 Single reduced tinplate

The hardness values for single reduced tinplate shall be as
given in table 2 when tesied as described in 14.3.

9.3 Double reduced tinplate

When tested as described in 14.3 and 14.4, the mechanical
properties shall be as given in table 3.

NOTE. For routine testing, the proof stress may be
determined using the springback test as described
inannex B. However, in cases of dispute, the method
given in 14.4 shall be used. :

10 Tolerances on dimensions and shape
10.1 General

Tolerances on dimensions (i.e. thickness and linear dimen-
sions} and shape (i.e. edge camber, out-of-squareness, lat-
eral weave) are specified in 10.2 and 10.3, together with
appropriate methods of measurement,
NOTE: Other geometrical features may be present
such as burr, edge wave, céntre buckle, longitudinal
bow and transverse how. This standard does not

specify methods of measuring and does not specify
limits for these geometrical features, certain of
which are subject to the equipmentemployed by the
purchaser. The producer should endeavour to keep
the occurrence and magnitude of burr, edge wave,
centre buckle and transverse bow to a minimum. He
should also endeavour to minimize the variation of
the longitudinal bow,

Table 3: Mechanicei properties of double
reduced tinplate +)

Average 0,2% Average Rockwell
Mechan- proof stress hardness
ical prap- N/mm2 HR30Tm")
erty des- R o
ignation | Nominal | TeMitted | o rinay | Limit

fange deviations

DR 550 550 480 to 620 73 +3
DR 620 820 550 to 680 76 +3
DR 660 660 580 to 730 77 +3

1} Itisimportant to distinguish HR30 Tm from MR 30T,
the former denoting that depressions on the under
surface+) of the test piece are permitted (cf.
EURONORM 108).

10.2 Coil

10.21 Length

The difference between the actual length and the pro-
ducer's indicated length measured on any single coll, shall
not exceed = 3%.

The accumulated difference between the actual lengths
and the producer’s indicated lengths, measured on at least
100 coils, shall not exceed 0,7 %.

NOTE: The purchaser normally verifies the length of
stripin a coil by multiplying the average length ofthe
sheets sheared from the coil by the number of sheets
obtained and adding the accumulated lengths ofany
other portions of the coil as received. The average
length ofthe sheetssheared from the coilis normally
determined by measuring the lengths of at least ten
sheets, taken at random, to an accuracy of .2 mm.
Coil lengths may be measured by other methods,
provided that the method adopted is acceptable to
both the producer and the purchaser.

10.2.2 Width
The width of each sample sheet, selected in accordance
with clause 13 shallbe measured to the nearest 0,5mm. The

Table 2: Hardness values {HR 30 Tm) for single reduced tinplate +)

Temper x € 0.21mm 021 < x < 0,286mm x > 0,28 mm
:::ii(?r; Nominal de\l:iiz;?ji;ns Nominat de'.l«-ii;‘ii:)ns Nominal dehi::iittms
T50 53 max. 52 max. 51 max.
T52 53 *4 52 4 51 *4
T57 58 +4 57 +4 56 *4
T81 62 + 4 61 4 60 +4
T85 &5 +4 65 t4 64 t4
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width shall be measured across the centre of the sheet, at
right angles to tha rolling direction, with the sheet lying on a
flat surtaca. The maasured width shall ba not less than the
ordered width and shall not exceed the ordered width by
more than 3 mm.

10.2.3 Thickness

10.2.3.1 General

Tha transverse thickness profile shalibe measured using the
micrometer method described in 14.1.2. All other thick-
nesses shall be determinad by the weighing method (see
14.1.1) or by direct measurement using the micrometer
method (see 14.1.2). Howevaer, in cases of dispute and for ail
retests, except for transverse thickness profile, the weigh-
ing method shall be used. ' .

10.2.3.2 Individual sheets

When shearing a coil, sheets shall be eliminated if deviating
from 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 14.1.1, on the sample sheets
selectaed in accordance with 13.1, shali not deviate from the
ordered nominal thickness by more than;
a) * 2,5% for consignments comprising more than
15000 m, or

b) *4%forconsignments comprising 15000 m or less.

10.2.3.4 Thickness variation across the width

The thicknéss of either of the two individual test pieces,
determined in accordance with 14.1.1, shall not deviate from
the actual average thickness of the whole sheet by more
than 4 %.

10.2.3.5 Feather edge (transverse thickness profile)

The minimum thickness, whenmeasured by the micrometer
method (see 14.1.2), shali 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)
length of chord (6 m)

The edge camber, reasured over a distance (chord tength)
of 8 m, shall not exceed 0,1% (i.e. & mm).

edge camber (%) = X100

10.2.5 Lateral weave (short pitch camber) of colils
Lateral weave is the deviation of a mill-trimmed edge from a
straightline lying in the same plane and forming a chord to it
over a relatively short distance.

6m
W= rolling width
D = deviation from a straight line

Figure 1: Edge camber of coils
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The lateratweave, measured overachord length of 1 m, shall

not exceed 1,0 mm whan measured prior to shearing.
NOTE: If the coil is used for scroll shearing, the per-
missible values shall be agreed upon between the
manufacturer and the purchaser.

10.3 Sheets

10.3.1 Linear dimensions of sheets

Each sample sheet shall be such that a rectangle of the or-
derad dimensions is available in it. To determine the linear
dimensions, lay each sample sheet, selected inaccordance
with 13.2, on aflat surface and measure tha 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 dimensions and neither dimension shallexceed
the ordered dimension by more than 3 mm.

10.3.2 Thickness of sheets

10.3.2.1 General

Thetrangvarsathickness profila shallbe measured using the
micrometar method described in 14.1.2, All other thick-
nesses shall be determined by the weighing method (see
14.1.1) or by direct measurement using the micrometer
method (see 14.1.2). However, in cases of dispute and for all
retests, except for transverse thickness profite, the weigh-
ing method shall be used.

10.3.2.2 |ndividual sheets

The thickness of each of the individual sampie sheets
selected from a consignment in accordance with 13.2 shall
not deviate from the ordered nominal thickness by more
than £ B,5%.

10.3.2.3 Average thickness of a consignment
The average thickness of a consignment, determined by the
weighing method described in 14.1.1 on the sample sheets
selected in accordance with 13.2, 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 local thickness within a sheet
(crown)

The thickness of either of the two individual test pieces

determined by the weighing method as described in 14.1.1

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 14.1.2 shall not differ from the actual
centre thickness by mare than 8 %.

10.3.3 Edge camber of sheets

Edge camberis 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 as a percentage, of the chord
length is calculated as follows:
deviation (D)
iength of chord (L}
For each sample sheet, the camber shalt not exceed 0,15 %.

edge camber (%) =

10.3.4 Qut-of-squareness of sheeats

Qut-of-squareness is the deviation of an edge from a
straight tine drawn at a right angle to the other edge of the
sheet, touching one corner and extending to the opposite
edge (see figure 3).
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W = rolling width
L. = jength of chord
D = deviation
Figure 2: Edge camber of sheetls
hd
m
8

A = deviation
B = length or width of the sheet measured at right
angles to an edge

Figure 3: Out-of-squareness of sheets

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

deviation (A) % 100
sheet dimension (B)

out-of-squareness (%) =

For each sheet in the sample, the out-of-squareness shall
not exceed 0,20 %.

1 Joints within a coll
1.1 General

The producer shall ensure continuity of the coils within the

limits of the lengths supplied, if necessary by means of elec-
trically welded joints made after cold reduction. Require-

ments relating te the numbers, locations and dimensions of
the joints parmitted 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
lengths o1 10 000 m.

256

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

NOTE: The 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 pur-
chaser at the time of ordering.

11.4 Dimensions of joints
11.4.1 Thickness .

The total thickness of any joint shall not exceed three times
the nominal thickness of the material forming the joint.

11.4.2 Overlap

In any lap joint, the total length of overlap shall not exceed
i0mm. The free overtap shall not exceed Smm (see
figure 4).

Direction of rolling ——=

bTb

4

2

a = total length of overlap
b = free overlap

Figure 4: Joint overlap

12 Marking of differentially coated cold
reduced tinplate

in order to distinguish between tinplate with differential tin
coatings and tinplate with equal coatings on the two sur-
faces, differentially coated tinplate shall be marked on one
surface only. Differentially coated tinplate shall be marked
either:
a) onthe heavilty coated surface, by dull, straight, conti-
nuous paraliel lines about 1mm wide and spaced at
75 mm intervals, or
b) on the lightly coated surface, by alternate inter-
rupted dull, straight, paralle! lines spaced at 75 mm in-
tervats.
If no option is indicated at the time of ordering, option a) will
be adopted {see 4.2. b)).
The following examples show how to indicate, when order-
ing, the marked side and its position.
D - 2,8/5,6: Marked on the 2,8 coated side. The marks are
onthe top of sheets or on outside ofthe coil. +)
D - 5,6/2,8: Marked on the 5,6 coated side. The marks are
ontha top of sheets or on putside ofthe coil. +)
2,8/56-D; Marked on the 5,6 coated side. The marks are
on the botiom of sheets or on inside of the
caoil. +)
5,6/2,8 - D: Marked on the 2,8 coated side. The marks are
on the bottom of sheets or on inslde of the
coil, +}
Annex C gives detrils of an alternative markinp system for
certain coating combinations only.
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13 Sampling

13.1 Coila

13.1.1  General

Whan tests are carried out to assess compliance with the
raquiraments for coating mass (see clause 8), tolerances on
dimensions and shape (see clausa 10) and mechanical prop-
erties (see clause 9), samples of the tinplate coil shall be
selected In accordance with 13.1.2, .

After the coils in a consignment have been cut into rectan-
gular or scrolled sheets, the sheets deemed not to be of
standard grade tinplate shall be excluded. The standard
grade sheets that remain shall be sampled on the basis of
units of strip 750 m in length in accordance with 13.1.2.3.

NOTE: Because the samples have to be cut from
coils in the consignmant, the taking of samples is
usually carried cut by the purchaser during his nor-
mal shearing operation,
The purchaser shall allow the producer, or his represen-
tatives, 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.

13.1.2 Selection of samples
13.1.2.1 Lots and units

Forthe purpose of sampling, each consignment ofcoiis shal
be considered as one lot.

13.1.2.2 Selection of sample units

For lots comprising up to and including 20 units, 4 sample
units shal| 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 remain-
ing part of 20 units.

13.1.2.3 Selection of sample sheets
From each sample unit selected in accordance with 13.1.2.2
the following sampie 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.

13.2 Sheets

13.21 General .

If tests are carried out {o ascertain whether the sheetsin a
consignment comply with the requirements for coating
mass (see clause B), tolerances on dimensions and shape
(see clause 10), and mechanical properties (see clause 9),
sample sheets shall be selected in accordance with 13.2.2,

13.2.2 Selection of sample sheets

13.2.2.1 Number of bulk packages

Sampie bulk packages shall be selected atrandom from the
total number of bulk packagesatthe rate of 20%roundedto
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.

13.2.2.2 Number of sheets

From each of the sample bulk packages selected in accord-
ance with 13.2.2.1 take at random:

a) for verification of standard grade material (see 3.5),
sheets at the rate of 1% per bulk package;

by forveritication of mechanical properties and coating
mass, two sheets;
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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 per-
centage basis (except for veritication of mechanical
proparties and coating masses) because the num-
ber of sheets per bulk package may vary, e.g. be-
tween 1000 and 2 000, :

14 Test methods
14,1 Thickness
1411 Weighing mathod for datermination of thickneas
14.1.1.1 Determine the thickness of each sample sheet as
follows: ‘

a) weigh the sheet to give the mass to the nearest 2g;

b) measure the length and width of the sheet to the
naarest 0,5 mm and calculate the area;

c) calculate the thickness of the sheet, to the nearest
0,001 mm, using the following formula:

mass (g)

thickness (mm)} = mma) % 0,007 85 (o/mm?)

14.1.1.2 Todetermine the average thickness fora consign-
ment, calculate the arithmetic mean of the calculated
thicknesses of all the sample sheets representing the con-
signment.

14.1.1.3 To determine the variation of thickness within
each sample sheet, take two test pieces Y {from figure 5)
from the sheet. Weigh each test piece to the nearast0,01g,
measure the length and width of each test piece tothenear-
est0,1 mm, and calculate the thickness of each test piece to
the nearest 0,001 mm using the formula given in 14,1.1.1c).

14.1.2 Micrometer method for measurement of
thickness

Measure the thickness using a hand-operated, spring-load-
ed micrometer to an accuracy of 0,001 mm;

—— (X*\
' /

w
o~

25

200

Y ! x\

125

25

175 Dimensions inmm

X = test pieces for the coating mass

Y = test pieces for hardness and determination of local
thickness variation within a sheet

Z = test pieces for tensile or springback tests

Figure 5: Location of test pleces
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a} for transverse thickness profile, 6 mm from the mill-
trimmed edge;
b) foraliotherthicknesses, atleast 10 mm from the mill-
trimmed edge.

NOTE: It is recommended that the micrometer
should have a ball-ended shank anvil and a curved
surface base anvil.

14.2 Tin coating masses

14.2.1 Test pieces

From each sheet selected in accordance with clause 13,
three test pieces each of an accurately determined area not
less than 2 500mm?2, and preferably inthe form ot discs, shall
be carefully prepared. These test pieces shall be selected at
edge-centre-edge locations {positions Xin figure 5) along a
line normaltothe rolling direction. The edge test pieces shalil
be taken not iess than 25 mm from the edges.

14.2.2 Method of determination

The tin coating mass shall be expressed in grams of tin per
square metre, to the nearest 0,1 g/m2.

For routine quality control purposes, the coating masses
may be determined by any of the recognized and accept-
abie analytical methods but, in cases of dispute and for all
retests, the method described in annex A shall be the re-
feree method.

Whether tin coating determinations are made on individual

or grouped test pieces, the tin coating mass of a consign-
ment shall be taken as the average from all the results.

14.3 Hardness

14.3.1 Test pieces
The hardness tests shall be carried out priortolacquering or
printing.
From each of the sampie sheets obtained in accordance
with clause 13, take two test pieces 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 individual sample
sheets may be usedalso forthe hardnessdetermina-
tions where appropriate.
Before carrying out the hardness tests in accordance with
14.3.2, remove the tin coating and artificially age the test
pieces at 200 °C for 20 min.

Polish shot blast finish material with 800 grade emery paper.

14.3.2 Test method
Determine the Rockwell HR 30 Tm indeniation hardness
either:
a) directly, in accordance with EU 109, or
b) indirectly, onrelatively thin sheets (e.q. 0,22 mm and
thinner), by determining the HR 15 T hardness in ac-
cordance with EU 109 and then converting the HR 15T
values to HR 30 Tm values using table 4.
Make three hardness measurements on each of the test
pieces taken in accordance with 14,31,
Calculate the representative hardness for the consignment
as the arithmetic mean from all the hardness results on all
the sample sheets taken from the consignment.
To measure the indentation hardness, use a Rockwell su-
perficial hardness testing machine employing 30 Tmor 15T
scales {see EU 109), as appropriate.
Carry out the tests on test piecas from which all organic
coatings have besen removed. Avoid testing near the edges
of the test pieces because of a possible cantilever affect.

2568

Table 4: Rockwell HR 15 T values and their

HR 30 Tm equivalent
HR15T Equivalent
value HR 30 Tm vaiue
92,0 80,5
91,5 79,0
91,0 78,0
80,5 77,5
90,0 76,0
89,5 755
89,0 74,5
88,5 74,0
88,0 73,0
87,5 72,0
87,0 71,0
86,5 70,0
86,0 69,0
85,5 68,0
85,0 67,0
845 66,0
84,0 65,0
83,5 63,5
83,0 62,5
825 61,5
82,0 60,5
]l 815 59,5
B1.0 58,5
80,5 57,0
80,0 56,0
79,5 55,0
79,0 54,0
78,5 53,0
78,0 51,5
775 51,0
770 495
76,5 49,0
76,0 475
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14,41 Test plece

For sach sheet selected in accordance with clause 13, cut
two rectangular test pieces approximately 200 mm X
25 mmwide with the rolling direction parailel to thelength of
the tast piece, at position marked Z in figure 5. Ensure that
the edge +) test pieces clear the edgas of the sheet by a
minimum of 25 mm. Before carrying out the tensile test as
dascribed in 14.4.2, artifically age the test pieces at 200 °C
for 20 min.

14.4.2 Test method

Determine the 0,2 % proofstrass asdescribed 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. a width of
(12,5 £ 1)mm and an original gauge length, Lo, of 50 mm.
Carry out one tast on each of the test pieces selacted in
accordance with 14.4.1, i.e. two tests per sheet sejected.
Calculate the representative proof stress for the consig-
nment as the arithmetic mean of ali the proof stress results
on all the sample sheets taken from the consignment.

15 Retests

15.1 Colls: dimensions, coating mass and
met_:hanlcai properties

I1f any of the results obtained are unsatisfactory, the meas-
urements for that particular property shail be repeated
twice on further samples; on each o¢easion using the sam-
pling specified in 13.1. if the results of both repeated tests
meet the stated requirements, the consignment represent-
ed shall be deemed to comply with this standard, but if the
results of either of the retests fail to meet the stated require-
ments, the consignment represented shall be deemed not
to compily with this standard. :

15.2 Sheets

15.2.1 Standard grade

Inthe event of the samplesinspected for standard grade not
complying with the defined requirements in 3.5, further
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sheats at a rate of 5% per bulk package shall ba taken at
random and inspected.

15.2.2 Dimenslons, coating mass and mechanical
properties
if any of the rasults obtained are unsatisfactory, the meas-
urements for that particular property shall be repeated
twice; on each occasion using the sempling specitied in
13.2. If the results of both repeated tests mest the stated
requirements, the consignment represented shall be
dearned to comply with this standard, but if the results of
either of the retests fail to meet tha stated requirements, the
consignment represented shall be deemed not to comply
with this standard.

16 Dispatch and packaging
16.1 Coils

Unless otherwise requested at the time of ordering, coils
shall be dispatched with their cores in a vertical position
(see 4.2 e)). (The other option would be with the cores hori-
zontal.) The internal diameters of the coils shall be within the
range 420 (+10/=15) mim.

NOTE: Tinplate strip is usually supplied in consign-
ments of coils with outside diameters of at least
1 200 mm, but a limited number of coils with smaller
outside diameters may be included in the consign-
ment.

16.2 Sheets

The sheets shail be supplied in bulk packages in which the
numbers of sheets are multiples of 100.

NQTE 1: The sheets are customarily packed on a stil-
lage platform forming a bulk package weighing
approximately between 1 000 kg and 2 000 kg.

NOTE 2: It the purchaser has any preference for the
direction of the runners of the stillage platform, his
requirements should be agreed with the producer
and stated on the order (see 4.2 ).
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Annex A
(normative)

Volumetric method for determining tin coating mass (iodine-method)

A1 Principle

The tin coating is dissolved in hydrochloric acidand thetinin
an aliguot is reduced to the bivalent state with metallic alu-
minium. The tin in the reduced state is determined by titra-
tion with standard potassium iodate solution,

The effective range of the method is from 0,5 g/m2 up to
50 g/m2 and the reproducibility is = 0,1 g/m2.

A.2 Reagents
A2.1 General

Use cnly reagents that are of the highest purity obtainable
and use distilted water throughaout. Freshly prepare and,
where necessary, filter all solutions.

Prepare reagents A.2.4, A.2.5 and A.2.8 with freshly boiled
distilled water to ensure that the solutions are as free from
dissolved oxygen as is practicable.

A.2.2 Hydrochloric acid ( o = 1,16 g/ml, diluted 3 + 1)

Difute 750 ml of hydrochloric acid ( p= 1,16 g/ml} to
i 000 ml with water.

A23 Iron(lil}chloride solution (100 g/l}

Dissolve 100 g of hydrated iron{lilychlioride in water con-
taining 100 ml of hydrochloric acid { ¢= 1,16 g/m!) and
dilute to 1 000 ml with water.

A.2.4 Potassium iodate standard solution C
(1/6 KJO,) = 0,05 mol/l
For use only with electrolytic tinplate, equally coated.

Dissclve 1,7835 g of potassium lodate previously dried to
constant massat 180 °Cand 19 g of potassiumiodideinwat-
er containing 0,5 g of sodium hydroxide and dilute to
1000 ml with water. :

NOTE: imi of this solution is equivalent to
0,002 867 g of tin. '

A.2.5 Potassium jodate standard solution C
(1/6 KJO,) = 0,025 mol/l
For use only with electrolytic tinplate, differentially coated.

Dissolve 0,8918 g of potassium iodate, previously dried to
constantmassat 180 °C and 10 g of potassivmiodide in wat-
er containing 0,5 g sodium hydroxide and dilute to 1 000 ml
with water.

NOTE: 1ml of this solution is equivalent to
0,001 484 g of tin.

A.2.6 Starch solution

Make a suspension of 1g of soluble starch in 10 ml of water
and add to 100 ml of boiling water. Boil for 2 to 3 min and
cool,

A.2.7 Diethyl ether
Technical grade { @ = 0,72 g/ml).

A.2.8 Platinum wire

A length of platinum wire, approximately 750 mm, of 0,6 mm
dremeter, formed into a fiat spiral of two turns and approxi-
mately 125 mm diameter (ses figure 7).

A.2.8 Aluminium metal
99,99 &% purity {tin free), as foil, 0,25 mm thickness,
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A.2.10 Carbon dioxide (oxygen free)

A.211 Lacquer
A suitable air drying cellulose lacquer.

A.212 Acetone
Analytical reagent (AR) grade.

A.3 Apparatus

Asuitable assembly for carrying out the reduction of tincon-
sists of a 500 ml wide neck conical flask marked ata volume
of 200 ml, The flask is fitted with a rubber bung containing a

Dbent gasinlettube, 2 small Liebig type condenserand a rub-

ber-sealed tube for burette entry at the titration stage (see
figure 6},

A

L.

— exit gas

— water out

— CQ,entry

— rubber bung
500 ml wide neck flask

— test solution

— rubbaer seal and tube for burette entry
— waterin

— small Lisbig condenser

—“IoTmQO o>
1

Figure €: Apparatus for the reduction of tin
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A4 Procedure

A.4.1 Electrolytic tinplate, equally coated

A.4.1.1 Tin coating mass equal or greater than 2,5 g/m?
Degrease with ether (A.2.7) the test pieces from sheets in
accordance with 14.2.1. Place the gpiral of platinumwire cen-
traily in a shallow dish (see figure 7). Place six oftha discsina
circle on the platinum wire and carefully pour 150 mi of
hydrochioric acid (A.2.2) into the dish, As soon as the
coating-is comptetely dissolved from both faces, isaving the
steel surfaces exposed {see NOTE 1), transter the acid
guantitatively to a 1 000 ml volumetric flask. Wash twice with
25 mlwatertransferring the washing tc the flask, Repeatthe
whole procedure with the remaining six disecs, combining
the acid and washings in the same volumetric flask, finally
diluting 1o the mark with water.

Transtar a 100 mt aliquot of the solution to the 500 ml wide
neck conical flask, add 75 ml of hydrochloric acid (A.2.2)
and 10 mi ofiron(lil)chioride solution (A.2.3} and dilute to the
200 mil mark with water, Add 2 g of aluminium metal foil
(A.2.9). Insert the rubber bung fitted with a2 small Liebig con-
denser, a carbon dioxide entry tube and a rubber sezled
burette entry tube (see figure 6). Connect the apparatus to
the appropriate supply points and pass carbon dioxide gas
far 5 min to displace the airwithin the flask. Heat carefully {0
boiling avoiding vigorous evolution of hydrogen. Continue
boiling for 5 min to 10 min atter digsolution of the aluminium
foil. Cool quickly to less than 20 °C, maintainingan adequate
supply of carbon dioxide.

Remove the burette entry tube seal, add 5 ml of starch solu-
tion (A.2.6) and titrate with standard potassium iodate solu-
tion (A.2.4) to a permanent blue colour.

NOTE 1: The time required for complete dissolution
depends on the coating mass. It may vary fromabout
3 min for an E 2,8/2,8 coating to about 10 min foran
E 11,2/11,2 coating.

NOTE 2: Care is necessary when adding the alumin-
ium foil to avoid a violent reaction; it is recommend-
ed that the foil should be cut into smali sections be-
forehand.

A.41.2 Tin coating mass less than 2,5 g/m?>

Degrease with the diethy| ether (A.2.7) the test pieces taken
from sheets as described in clause 14.2.1. Place the spiral of
platinim wire centrally in a shallow dish (see figure 7). Plzce
six of the discs in a circle on the platinum wire and carefully
pour 150 ml of the hydrochloric acid (A.2.2) into the dish. As
soon as the tin coating is completely dissolved from both
surfaces, leaving the steel surfaces exposed, transfer all the
acid to a 1 000 mi flask. Wash twice with 25 ml water and
transfer the washings to the flask. Repeat this procedure
with the reraining six discs, pouring the acid and washings
into the same flask and finally dilute to the mark with water.

Transfer 200 ml of the solution to the 500 ml wide necked
flask, add 30 mi of hydrochloric acid (A.2.2) and 10 ml of the
iron(lll}chloride solution (A.2.3) and continue with the
reduction and titration as described in A.4.1.1, but using the
standard potassium iodate solution (A.2.5) on the titrate.

A.4.2 Electrolytic tinplate, differentially coated

Degrease with ether (A.2.7) the test pieces from sheets
taken in accordance with 14.2.1 and coat the faces carrying
the heaviertin coating witha celluloselacquer (A.2.11). Allow
to dry for 15 min, apply & second coat of lacquerand allow te
dry far1 h. Place the spiral of platinum wire centrally ina shal-
low dish (see figure 7). Place six of the discs in a circle with
the unlacquered faces in contact with the platinum wire.
Carefully pour 150 ml of hydrochloric acid (A.2.2) into the
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dish Assoon asthe coatingis completely dissolved from the
unlacquered faces, leaving the stee! surfaces exposed {see
NOTE 1 to A.4.1.1), transfer the acid quantitatively to a
1000 ml volumetric ftask. Wash twice with 25 ml of water,
transferring the washings to the flask. Repeat this whole pro-
cedure with the remaining six discs, combining the acid and
washings in the same volumetric tlask, finally dituting to the
mark with water, Dry the discs and keep them for determina-
tion of the coating on the jacquered faces.

Transfer a 100 ml aliguot of the solution to the 500 ml wide
neck conical flask, add 75 ml of hydrochloric acid (A.2.2),
10 ml of iron{lljchloride solution (A.2.3) and dilute to the
200 ml markwith water. Continue the reduction andtitration
as in A.4.1.1, but using the standard potassium iodate solu-
tion {(A.2.5) as titrant.

Remove the lacguer from the test pieces used above by
swabbing with cotton wooi soaked in acetone. Placa six of
the discs with the unstripped surface uppermost in a circle
on the platinum wire and continue as above.

Approximate dimensions in millimetres

~200

shallow dish
tinplate specimen
platinum wire

O w>
i

Figure 7: Arrangement of specimens for dissolution
of tin

A.5 Expression of results

Calculate the average coating mass, i1, in grams per square
metre, from the following equation:

VX Tx5935x10°

M= ——

A

where:

V is the volume of potassium iodate solution, in millilitres:
T is the concentration of the potassium iodate solution;
A isthe total test piecg area, in square millimetres.
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Annex B

{normative)

The springback test for routine determination of proof stress for double reduced material
NOTE: This is not the reference method. In all cases of dispute, the mathod described in 14.4 is to be used.

B.1 Principle

The sptingback test provides a simple and rapid means of estimating thetensile yield strength of doublereduced products from
measurement of thickness and angle of springback of a rectangular strip test piece after forming 180° arcund a cylindrical
mandrel and then releasing.

B.2 Test pieces
The test pieces used are identical 1o those for the tensile test described in 14.4.1.

B.3 Test method
Make one test on each of the test pieces obtained in accordance with B.2 (i.e. two tests per sheet selected). Carry out the test
using the Springback Temper Tester, model G.67.
In making the test, strictly observe the operational instructions provided with the Springback Temper Tester. The principaisteps
in the test are:
a) measure the thickness of the tinplate test piece, to the nearest 0,001 mm;
b) insert the test piece into the tester and fix it firmly in the testing position by gently tightening the clamping screw using
fight finger pressure;
c) bend the test piece through 180° angle 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 by sighting directly over the test
piece;
€) remove the test piece fromthetesterand usingthe recorded thickness of the test piece and the springback angie, deter-
mine the appropriate springback index value from a suitable conversion form ula (e.g. Bower) agreed between producerand
purchaser,
NOTE: Calibrate each new Springback Temper Tester using the standard tensile test (see 14.4) or another‘reference’
Springback Temper Tester. In addition, since malfunctions arising, for example, from excessive wear or inadvertent
abuse of the test +), may not be readily apparent, it is recommended that the Springback Temper {est readings should
be regularly compared with readings of the standard tensile test ora ‘reference’ Springback Temper Tester. Itis also
recommended that such direct cross checks should be further supplemented by a frequent use ofreference samples of
known proof stress. :

Annex C
{informative)
Alternative marking system for differentially coated tinplate

The marking system consists of parallel straight lines about 1 mm wide, the distance between the lines indicating the coating
masses.

The following spacings should be used:

Coating mass ) .

Designation Line spacing

D 5,6/28 12,5 mm

D 8.4/28 25 mm

D 8,4/56 25 mm alternating with 12,5 mm
D 8,4/11,2 37,5 mm alternating with 25 mm
D 11,2128 37,5 mm

D11,2/56 37,5 mm atternating with 12,5 mm

An illustration of the marking system is given in figure 8.

NOTE: This alternative marking system may be used for certain coating combinations only.
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Code +)

Spacings +}

D56z |fesem] | [ 1]

08428 | 2nm | ]

et

et

084/1

2 37,5mm l 25mm !

Dnzres

D 84/56 || 25mm  [25mm| |
l
|

37.5mm I

D1,2/56 37,5mm 12.5mm

Figurs 8: Alternative marking syatam for slectrolytic tinplate, differentially coated

Annex D
(informative)

Relevant clauses for selected product

Page 15
EN10 203

{continued)

Table 5

Number "Clause heading SR COHDR SRSheeBH
1 Field of application +) bt X
2 References+) X X
3 Definitions
4 Intormation to be supplied by the purchaser X X X X
5 Designation
5.1 Single reduced tinplate X X
52 Double reduced tinplate X X
6 Manufacturing features X X
7 Specific requirements X X X
8 Tin coating mass X X
9 Mechanical properties
9.1 General X X X
8.2 Single reduced tinplate X
9.3 Double reduced tinplate X X
10 Toterance on dimensions and shape
101 General X X X
10.2 Coil X
10.3 Sheets X X
1 Joints within a coil X X
12“ Marking of differentialiy coated tinplate X X X X
13 Sampling
13.1 Coils X X
13.2 Sheets X X
14 Test methods

263

# 197 30



L R B ) B

Page 16

EN 10 203
Table 5 {concluded)
[ h

Number Clause heading SRCOHDH SHS ee:)n

14.1 Thickness X X X X

14.2 Tin coating mass X X X X

14.3 Hardness X X X X

14.4 Tensiie +) X X

15 Retests

15.1 Coits X X

15.2 Sheets X X

i6 Dispatch and packaging

16.1 Coils X X

16.2 Sheets X X
Annex A Determination of tin coating mass X X
Annex B Springback test X
Annex C égg{:tz;tive marking system for differentially coated X X ¥ ¥
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