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INTERNATIONAL STANDARD ¢ ISO

ISO 11951:1995(E)

Cold-reduced blackplate in
tinplate or electrolytic chrom
steel

1 Scope

This International Standard specifies requirements for
single and double cold-reduced blackplate in the form
of coils which are intended for manufacturing tinplate
or electrolytic chromium/chromium oxide-coated steel
(ECCS) in accordance with ISO 11949 or ISO 11950.

Single-reduced blackplate isyspecifiedyin nominal
thicknesses that are multiples™of 0,005‘mm, from
0,77 mm up to and including 0,49 mm. Double-
reduced blackplate is specified in nominal thicknesses
that are multiples of 0,005 mm, from 0,14 mm up to
and including 0,29 mm.

This International Standard applies to coilsiinsnominal
minimum widths of 500 mm, with either trimmed or
untrimmed edges

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid
International Standards.

ISO 1024:1989, Metallic materials — Hardness test —
Rockwell superficial test (scales 15N, 30N, 45N, 15T,
30T and 45T).

ISO 6892:1984, Metallic materials — Tensile testing.
ISO 11949:1995, Cold-reduced électrolytic tinplate.

ISO 11950:1995, Cold-reduced electrolytic chromium/
chromium oxide-coated steel.

oil form for the production of

ium oxide-coate

-~ l\ £ __"a® __ __ _

3 uveitinitions

For the purposes of this International Standard, the
foiiowing definitions appiy.

3.1 blackplate: Cold-reduced low-carbon mild steel,
normally oiled, for the production of tinplate or ECCS
in accordance with ISO 11949 or ISO 11950.

3.2" single/ cold-reduced: Term used to describe
biackplate which has been reduced to the desired
thickness! in a cold-reduction mill and subsequently
annealed and temper rolled.

3.3 double cold-reduced: Term used to describe
blackplate-which’'‘has"had a second major reduction
after annealing.

3.4 batch annealed; box annealed (BA): Annealed
by the process in which the cold-reduced strip is an-
nealed in tight coil form, within a protective atmos-
phere, for a predetermined time-temperature cycle.

3.5 continuously annealed (CA): Annealed by the
process in which cold-reduced coils are unwound and
annealed in strip form within a protective atmosphere.

3.6 finish: Appearance of the surface of blackplate,
resulting from controlled preparation of the work rolls
used for the final stages of rolling.

3.6.1 shot blast finish: Finish resulting from the use
of temper-mill work rolls that have been shot blasted.

3.6.2 smooth finish: Finish resulting from the use of
temper-mill work rolls that have been ground to a high
degree of polish. This finish is used for the production
of bright finish tinplate.

3.6.3 stone finish: Finish characterized by a direc-
tional pattern, resulting from the use of final-mill work
rolls that have been ground to a lower degree of pol-
ish than those used for the smooth finish.

3.7 coil: Rolled flat strip product which is wound
into regularly superimposed laps so as to form a coil
with almost flat sides.
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3.8 longitudinal bow; line bow: Residual curvature
in the strip remaining along the direction of rolling.

3.9 transverse bow; cross bow: Mode of curvature
in the strip such that the distance between its edges
parallel to the direction of rolling is less than the strip
width.

3.10 centre buckle; full centre: Intermittent vertical
displacement or wave in the strip occurring other than
at the edges.

3.11 edge wave: Intermittent vertical displacement
occurring at the strip edge when the strip is laid on a
flat surface. This parameter is only applicable to ma-
terial supplied with trimmed edges.

3.12 feather edge; transverse thickness profile:
Variation in thickness, characterized by a reduction in
thickness close to the edges, at right angles to the
direction of rolling. This parameter is only applicable to
material supplied with trimmed edges.

3.13 burr: Metal displaced beyond the plane of the
surface of the strip by shearing action.

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

3.15 consignment: Quantity of material of ' the
same specification made available for dispatch at the
same time.

3.16 pallet: Base platform on which a coil is placed
to facilitate ready transportation.

3.17 anvil effect: Effect which a hard anvil can pro-
duce on the numerical hardness value obtained when
a hardness test is performed on very thin material
supported on such an anvil.

4 Information to be supplied by the
purchaser

4.1 General

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

a) the designation as given in clause 5 excluding the
annealing code, unless a specific type of annealing
is required;

b) the quantity, expressed on a mass basis;
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c) for single-reduced blackplate, the finish required
(see 6.2.1);

d) the orientation of the coils on delivery, i.e. with
the cores vertical or horizontal (see clause 14);

e) whether the coil shall be supplied with the edges
trimmed or not.

NOTE 1 Appropriate classifications are suitable 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 borne in mind when the
classification is selected.

4.2 Options

In the event that the purchaser does not indicate his
wish to implement any of the options included in this
International Standard and does not specify his re-
quirements at the time of the enquiry and order, the
product shall be supplied on the following basis:

a) for double-reduced blackplate, with a stone sur-
face finish (see 6.2.2);

b) the llogation ‘of Jeach jjoint shall be indicated by a
piece of noh-rigid material and punched holes (see
10.3);

¢) coated with a suitable oil (see 6.3);

d)i with-anyinternal diameter of either 420 mm or
508 mm {see clause 14).

4.3 Additional information

When ordering, the user shall supply all the necessary
information concerning

a) his production facilities which he anticipates will
be appropriate to the ordered blackplate;

b) the intended end use.

5 Designation

5.1 Single-reduced blackplate

For the purposes of this International Standard, single-
reduced blackplate is designated in terms of a temper
classification based on the Rockwell HR30Tm hard-
ness values given in table 1.

Single-reduced material covered by this International
Standard shall be designated by the following charac-
teristics in the given sequence:

a) adescription of the material (i.e. blackplate coil);
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b) the number of this International Standard;

c) the temper designation in accordance with table 1;

d) the type of annealing used by the manufacturer
(see 8.1);
e) the type of finish (see 3.6);

f) the dimensions of the thickness and width, in

millimetres;
g) whether mill edge or trimmed.
EXAMPLE

Blackplate ISO 11951 - TH61 - CA - stone -
0,20 x 800 trimmed.

5.2 Double-reduced blackplate

For the purposes of this International Standard, dou-
ble-reduced blackplate is designated in terms of me-
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chanical property classifications based on 0,2 % proof
stress given in table 2.

Double-reduced material covered by this International
Standard shall be designated by the following charac-
teristics in the given sequence:

a) a description of the material (i.e. blackplate coil);

b) the number of this International Standard,;

¢) the mechanical property designation (see table 2);

d) the type of annealing used by the manufacturer
(see 8.1);

e) the dimensions of the thickness and width, in mil-

limetres;
f)  whether mill edge or trimmed.
EXAMPLE

Blackplate ISO 11951 - T620 - CA - 0,18 x 750 mill
edge.

Table 1 — Hardness values (HR30Tm) for single-reduced blackplate

permitted (cf. ISO 1024).
2 e is the thickness, in millimetres.

e<0,21 0,21 <e=<0,28 e>0,28
Steel grade
(previous Range for Range for Range for

designation) Nominal sample Nominal sample Nominal sample

average average average
TH50 (T50) 53 max. 52 max. 51 max.
TH52 (T52) 53 +4 52 +4 51 4
TH55 (T55) 56 4 55 +4 54 +4
TH57 (T57) 58 4 57 +4 56 4
THe1 (Te1) 62 t4 61 +4 60 +4
TH65 (T65) 65 4 65 +4 64 +4

NOTES

1 It is important to distinguish HR30Tm from HR30T, the former denoting that depressions on the under surface of the test piece are

Table 2 — Proof stress values of double-reduced blackplate

Average 0,2 % proof stress
Steel grade
(previous designation) Nominal Permitted range
N/mm?2 N/mm?
T550 (DR550) 550 480 to 620
T580 (DR580) 580 510 to 650
T620 (DR620) 620 550 to 690
T660 (DR660) 660 590 to 730
T690 (DR690) 690 620 to 760
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6 Manufacturing features
6.1 Manufacture

The methods of manufacture of blackplate are the
province of the manufacturer and are not specified in
this International Standard.

The purchaser shall be informed if any alteration is
made to the method of manufacture that will affect
the coating operation and the properties of the black-
plate.

NOTE 2 It is recommended that the manufacturer sup-
plies to the purchaser such details of the manufacturing
process as may assist the purchaser in his efficient use of
the blackplate.

6.2 Finish

6.2.1 Single-reduced blackplate

Single cold-reduced blackplate can be supplied with
either a smooth, stone, or shot blast finish, and the
finish required shall be specified at the time of order-
ing [see 4.1 ¢)l.

6.2.2 Double-reduced blackplate

Double cold-reduced blackplate is usually supplied
with a stone surface finish (see 3.6.3).

6.3 Oiling

To avoid corrosion, blackplate shall normally be sup-
plied with a sufficient layer of a suitable, non-mineral,
protective oil. The oil shall be removed by an adequate
inline cleaning process before any subsequent
coating.

If blackplate is required without an oil coating, this
shall be indicated at the time of ordering [see 4.2 c)].

NOTE 3 If unoiled blackplate is supplied, there is an in-
creased risk of surface corrosion.

6.4 Defects

The producer is expected to employ his normal quality
control and line inspection procedures to ensure that
the blackplate manufactured is in accordance with the
requirements of this International Standard.

However, the production of blackplate coils in con-
tinuous-strip mill operations does not afford the op-
portunity for removal of all blackplate that does not
comply with the requirements of this International
Standard.
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If, when processing blackplate coil, the user (or his
agent) encounters recurring defects which are incom-
patible with the end use [see 4.3 b)], it is essential,
where practicable, that he stops processing the coil
and advises the supplier.

The purchaser is expected to have adequate handling
and roller levelling equipment and inspection facilities,
and to take reasonable care during these operations.

7 Specific requirements

Standard grade blackplate shall comply with the ap-
propriate requirements of clauses 8 to 10.

When tests are carried out to verify compliance with
the requirements of clauses 8 and 9, sample sheets
shall be selected from consignments in accordance
with clause 11.

Coils shall be dispatched as described in 14.

8 _Mechanical properties

8.7 .General

For the purposes of this International Standard, single-
reduced blackplate is classified into temper grades
based, on Bockwell,HR30Tm hardness values and
double-reduced blackplate classification is based on
the 0,2 % proof stress properties.

Other mechanical properties will significantly influ-
ence the performance of blackplate in processing, and
the subsequent intended end use will vary depending
on the steel type and the methods of casting, anneal-
ing and temper rolling employed.

NOTE 4 By agreement, the type of annealing for black-
plate, i.e. BA or CA (see 3.4 or 3.5) may be specified when
ordering.

8.2 Single-reduced blackplate

The hardness values for single-reduced blackplate
shall be as given in table 1, when tested as described
in B.3.

8.3 Double-reduced blackplate

The proof stress shall be as given in table 2, when
tested as described in 12.2.

NOTE 5 For routine testing, the proof stress may be de-
termined using the springback test as described in
annex A. However, in cases of dispute, the method
described in 12.2 is used.
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9 Tolerances on dimensions and shape

9.1 General

Tolerances on dimensions (i.e. thickness and linear
dimensions) and shape (i.e. edge camber, lateral
weave) are specified in 9.2 to 9.5, together with
appropriate methods of measurement.

9.2 Coil width

The width of the coil shall be measured across each
sample sheet, selected in accordance with clause 11,
to the nearest 0,5 mm. The width shall be measured
across the centre of the sample sheet, at right angles
to the direction of rolling, with the sample sheet lying
on a flat surface. The measured width shall be not
less than the ordered width and shall not exceed the
ordered width by more than 3 mm for trimmed coil.

9.3 Coil thickness

9.3.1 General

The transverse thickness profile’shallbbe /measured
using the micrometer method described in 12.1.2. All
other thicknesses shall be determined by the weigh-
ing method (see 12.1.1) or by direct measurement
using the micrometer method. However, in cases of
dispute and for all retests, except for the transverse
thickness profile, the weighing method shall be used.

9.3.2 Thickness variation

The thickness of sample sheets shall not deviate from
the nominal thickness of the coil by more than
+8,5 %.

9.3.3 Average thickness of a consignment

The average thickness of a consignment, determined
by the weighing method described in 12.1.1 on the
sample sheets selected in accordance with 11.2, shall
not deviate from the ordered nominal thickness by
more than

a) £2,5 % for consignments comprising more than
15000 m; or

b) £ 4 % for consignments comprising 15 000 m or
less.

9.3.4 Thickness variation across the width

The thickness of each of the two individual test
pieces, determined in accordance with 12.1.1, shall
not deviate from the actual average thickness of the
whole sample sheet by more than 4 %.
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NOTE 6 This is only applicable to blackplate supplied as
trimmed.

9.3.5 Feather edge (transverse thickness profile)

The minimum thickness, when measured by the mi-
crometer method described in 12.1.2, shall not differ
from the actual centre thickness of the sample sheet
by more than 8 %.

NOTE 7 This is only applicable to blackplate supplied as
trimmed.

9.4 Edge camber of trimmed 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 of the
chord length, is calculated using the following for-
mula:

Edge camber = Deviation (D) x 100
Length of chord (6 m)

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

9.5 Lateral weave (short pitch camber) of
coils

Lateral weave is the deviation of a mill-trimmed edge
from a straight line lying in the same plane and form-
ing 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 8 If the coil is used for scroll shearing, the permiss-
ible values should be agreed upon between the manu-
facturer and purchaser.

10 Joints within a coil

10.1 General

The producer shall ensure continuity of the coils
within the limits of the mass ordered, if necessary by
means of electrically welded joints made after cold
reduction. Requirements relating to the numbers,
locations and dimensions of the joints permitted
within a coil are given in 10.2 to 10.4.
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Dimensions in metres

W: rolling width

D: deviation from a straight line

Figure 1 — Edge camber of coils

10.2 Number of joints

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

10.3 Location of joints

The location of each joint in alcoils'shallbeindicated
clearly.

NOTE 9 The location of each joint may be indicated, for
example by the insertion of a piece of non-rigid material
and punched holes. However, alternative methods may be
agreed between the producer and purchaser at the time of
enquiry and order.

10.4 Dimensions of joints

10.4.1 Thickness

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

10.4.2 Overlap

In any lap joint, the total length of overlap shall not
exceed 10 mm. The free overlap shall not exceed
5 mm (see figure 2).

11 Sampling

11.1 General

When tests are carried out to assess compliance with
the requirements for surface appearances (see 6.2,

6

tolerances on dimensions and shape (see clause 9)
and 'mechanical/properties (see clause 8), sample
sheets of the blackplate coil shall be selected in ac-
cordanceywith 11.2. Before any tests are carried out,
the oil shall be removed.

11.2 > Selection of sample sheets

Samples shall be taken from each coil, at a distance
not less than 5 m from the coil end,

a) for verification of mechanical properties: two
sheets;

b) for verification of the dimensions, shape and sur-
face: five sheets.

Direction of rolling

¢ \ 4

a: total length of overlap

b: free overlap

Figure 2 — Joint overlap
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12 Test methods
12.1 Thickness

12.1.1 Weighing method for determination of
thickness

12.1.1.1 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
nearest 0,5 mm, and calculate the area;

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

Thickness (mm) =

Mass (g)
Area (mm?) x 0,007 85 (g/mm?®)

12.1.1.2 To determine the average thickness for a
consignment, calculate the;arithmetic' ‘mean™ofi the
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calculated thicknesses of all the sample sheets rep-
resenting the consignment.

12.1.1.3 To determine the variation in thickness
within each sample sheet, take two test pieces Y (see
figure 3) 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 12.1.1.1 ¢).

12.1.2 Micrometer method for measurement of
the thickness of trimmed coil

Measure the thickness using a hand-operated, spring-
loaded micrometer to an accuracy of 0,001 mm:

a) for transverse thickness profile, 6 mm from the
trimmed edge;

b) for all other thicknesses, at least 10 mm from the
trimmed edge.

NOTE 10 It is recommended that the micrometer should
have a ball-ended/shank/and a curved-surface base anvil.

Dimensions in millimetres

Direction of rolling
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Y: test pieces for hardness and determination of local thickness variation within a sheet

Z: test pieces for tensile or springback tests

Figure 3 — Location of test pieces
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