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INTERNATIONAL STANDARD ¢ ISO

ISO 11951:1995(E)

Cold-reduced blackplate in
ie

oil form for the production of

tinpiate or electrolytic chromium/chromium oxide-coated
steel
1 Scope 3 Definitions

This Interpational 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) inljaccordance with ISO 11949 or ISO 11950.

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

This Interphational Standard applies to coils in_neminal

minimum|widths of 500 mm, with either trimmed or
untrimmefd edges

2 Normative references

The follofving standards-.contain provisions which,
through rg¢ference in this text, constitute provisions of
this Internjational Standard. At the time of publication,
the editigns indicated were valid. All standards are
subject td revision;*and parties to agreements based
on this Irftermational Standard are encouraged to in-
vestigate [the possubmty of applylng the most recent

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

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

3.2 “single cold-reduced: Term used to describe
biackplate which has been reduced td 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-reducgd strip is an-
nealed in tight coil form, within a protgctive atmos-
phere, for a predetermined time-temperdture cycle.

3.5 continuously annealed (CA): Anpealed by the
process in which cold-reduced coils are unwound and
annealed in strip form within a protectivel 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

editions ofthe—standardsmdicatedbetowviembers
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.

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.

© ISO

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 horng in mind vhen the

occurring at t

strip edge when the strip is laid on a

3.11 edge V\Fve: Intermittent vertical displacement
h

flat surface. T

is parameter is only applicable to ma-

terial supplied yvith trimmed edges.

3.12 feather
Variation in thi
thickness clos
direction of roll
material suppli¢

edge; transverse thickness profile:

tkness, characterized by a reduction in
b to the edges, at right angles to the

ng. This parameter is only applicable to
bd with trimmed edges.

3.13 burr: Metal displaced beyond the plane of the

surface of the

3.14 rolling
to the direction

3.15 consign
same specificq
same time.

3.16 pallet: §
to facilitate rea

3.17 anvil eff
duce on the ny
a hardness te
supported on s

5trip by shearing action.

vidth: Width of the strip perpendicular
of rolling.

ment: Quantity of material of the
tion made available for dispatch at the

Base platform on which g coil is placed
Hy transportation.

fect: Effect whicha hard anvil can pro-
merical hardpéss’ value obtained when
5t is perforimed on very thin material
Lich an anvil.

4 Informat

on'to be supplied by the

classification is selected.

4.2 Options

In the event that the purchaserdoes not indjcate his
wish to implement any of the ‘options includdd in this
International Standard and_does not specify his re-
quirements at the time of/the enquiry and ofder, the
product shall be suppliéd on the following basis:

a) for double-reduced blackplate, with a stpne sur-
face finishi(see 6.2.2);

b) the Idcation of each joint shall be indicated by a
piecg;of non-rigid material and punched hagles (see
10.3);

c)> coated with a suitable oil (see 6.3);

d) with an internal diameter of either 420 mm or
508 mm (see clause 14).

4.3 Additional information

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

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

b) the intended end use.

5 Designation

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;

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

ISO 11951:1995(E)

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-

(see 8.1); teristics in the given sequence:
e) the type of finish (see 3.6); a) adescription of the material (i.e. blackplate coil);
f) the dimensions of the thickness and width, in b) the number of this International Standard,;
millimetres; . . .
¢} —the mechanical property designation{see table 2);
g) whetHer mill edge or trimmed. )
d) the type of annealing used byythe |manufacturer
EXAMPLE (see 8.1);
Blackplate 1SO 11951 - TH61 - CA - stone - e) the dimensions of the thickness and|width, in mil-
0,20 x 800 trimmed. limetres;
f)  whether mill edge of trimmed.
5.2 Douyble-reduced blackplate EXAMPLE

For the plyirposes of this International Standard, dou-
ble-reducdd blackplate is designated in terms of me-

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

Blackplate 1SO 11951 - T620 - CA - 0,18 x 750 mill
edge.

permitted (cf. ISO 1024).

2 e is thefthickness)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
TH5% (T55) 56 4 55 +4 54 +4
TH51 (T57) 58 +4 57 +4 56 +4
TH61 (T61) 62 +4 61 +4 60 +4
TH6% (T65) 65 +4 65 +4 64 +4

NOTES

1 It is imgortant 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

method of manufacture that will affect

the coating operation and the properties of the black-

© ISO

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.

made to the
plate.
NOTE2 1t is

recommended that the manufacturer sup-

plies to the plrchaser 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

Single cold-rg
either a smo
finish requiregq
ing[see 4.1 ¢

reduced blackplate

duced blackplate can be supplied with
th, stone, or shot blast finish, and the
shall be specified at the time of order-
.

6.2.2 Doublé-reduced blackplate

Double cold-
with a stone s

6.3 Oiling

To avoid corr
plied with a s
protective oil.
inline cleanir
coating.

If blackplate
shall be indica

NOTE3 If un
creased risk of

educed blackplate is usually supplied
urface finish (see 3.6.3).

psion, blackplate shall normhally be sup-
Lifficient layer of a suitable,) hon-mineral,
The oil shall be removéd by an adequate
g process beforé~any subsequent

s required \without an oil coating, this
ted at thetime of ordering [see 4.2 c)].

iled, blackplate is supplied, there is an in-
surface corrosion.

7 Specitic requirements

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

When tests are carried out to, verify complignce with
the requirements of clauses,8'and 9, samp|le sheets
shall be selected from gomsignments in adcordance
with clause 11.

Coils shall be dispatched as described in 14.

8 Mechanical properties

8.1 ‘General

For the purposes of this International Standafd, single-
reduced blackplate is classified into tempgr grades
based on Rockwell HR30Tm hardness vdlues and
double-reduced blackplate classification is pased on
the 0,2 % proof stress properties.

Other mechanical properties will significaptly influ-
ence the performance of blackplate in procegsing, 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 specffied when
ordering.

8.2 Single-reduced blackplate

6.4 Defects

The producer

is expected to employ his normal quality

control and line inspection procedures to ensure that

the blackplate
requirements

manufactured is in accordance with the
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
Standard.

the requirements of this International

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

ISO 11951:1995(E)

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 %.

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 dirgction 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 w|dth by more than 3 mm for trimmed coil.

9.3 Coillthickness

9.3.1 General

The transyerse thickness profile shall be measured
using the micrometer method described in 12.1.2. All
other thicknesses shall be determined by the weigh-
ing methad (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 Thi¢ckness variation

The thickness of sample sheets shall fot-deviate from
the nominal thickness of the c¢il;by more than
+8,5 %.

9.3.3 Average thickness-of-a consignment

The average thicknessyof 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

NOTE 7 This is only applicable to blackplat
trimmed.

9.4 Edge camber of trimmed coils|

Edge camber is the maximum deviation
of the sheet) of an gdge from a straight |
chord to its extremities (see figure 1).

The edge camiber, expressed as a percd
chord length/ is calculated using the f
mula:

Edge camber = Deviation (D)

e supplied as

(in the plane
ne forming a

ntage of the
bllowing for-

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-tr
from a straight line lying in the same pla

mmed edge
he and form-

ing a chord to it over a relatively short disfance.

The lateral weave, measured over a chg
1 m, shall not exceed 1,0 mm when meas
shearing.

NOTE 8 If the coil is used for scroll shearing

rd length of
ured prior to

the permiss-

ible values should be agreed upon betwedn the manu-

faptiirar o

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 %.

- ™ r’
raCtarCTanapurcriascr,

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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Dimension

W: rolling wid

D: deviation f

~L

th

rom a straight line

10.2 Numbler of joints

The number 0|
lengths of 10

f joints in a coil shall not exceed three in
DOO m.

10.3 Location of joints

The location d
clearly.

NOTEQ The |
example by thg
and punched h
agreed betwee
enquiry and ord

10.4 Dimer

10.4.1 Thick

The total thick
times the nor

f each joint in a coil shall be indicated

cation of each joint may be indicated, for
b insertion of a piece of non-rigich material
bles. However, alternative methods may be
h the producer and purchasér at the time of
er.

sions of joints

Ness

ness of\any joint shall not exceed three
ninal, thickness of the material forming

the joint.

Figure 1 — Edge camber of coils

tolerances \on dimensions and shape (see
and mechanical properties (see clause 8)
sheets'©f the blackplate coil shall be select
cordance with 11.2. Before any tests are ca
the oil shall be removed.

11.2 Selection of sample sheets

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

a) for verification of mechanical
sheets;

propert

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

© ISO

s in metres

clause 9)
sample
ed in ac-
rried out,

distance
two

es:

and sur-

Direction of rolling

10.4.2 Overlap

In any lap joint, the total length of overlap shall not

exceed 10 m

m. The free overlap shall not exceed

5 mm (see figure 2).

11 Sampli

ng

11.1 General

When tests ar

e carried out to assess compliance with

the requirements for surface appearances (see 6.2,

6

¢ \ 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;

ISO 11951:1995(E)

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 ¢).

b) meaSthe 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:

Thickngss (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 of the

12.1.2 Micrometer method for measul'ement of
the thickness of trimmed coil

Measure the thickness using<@.hand-operated, spring-
loaded micrometer to an acéuracy of 0,001 mm:

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

b) for all other thicknesses, at least 10 jmm from the
trimmed-€dge.

NOTE 10\ It is recommended that the micrpmeter should
have‘a‘ball-ended shank and a curved-surfacd base anvil.

Dimensiogns in millimetres

25 200 Trimmed edge
| .\
________ N
— ' |
i I N
1 H ]
1 l |
1 ]
1 ]
] H ]
| | 1
I 1
: : i
woxa k | !
R ! Y ! Direction of rolling
-
! z H 1
| | :
| : i
! | !
i : i
I ]
i ! i
9 ! Y !
U | .
—— A ,'
I
125
Trimmed edge

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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12.2 Tensile tests
12.2.1 Test pieces

For each sheet selected in accordance with clause 11,
cut two rectangular test pieces approximately 200
mm x 25 mm wide with the rolling direction parallel to
the length of the test piece, at positions marked Z in
figure 3. Ensure that the edge test pieces clear the
edges of the sheet by a minimum of 25 mm.

© ISO

13 Retests

If any of the results obtained are unsatisfactory, the
measurements for that particular property shall be
repeated twice on new sample sheets taken at a
distance not less than 15 m from the coil end. If the
results on both repeated tests meet the stated re-
quirements, the consignment represented shall be
deemed to comply with this International Standard,
but if the results of either of the retests fail to meet
the stated requirements, the consignment rep-
resented shall be deemed not to comply with this

12.2.2 TeJt method

Determine the 0,2 % proof stress as described in ISO

International Standara.

14 Dispatch and packaging

6892 using
of ISO 689

the conditions specified in annex B
2:1984 for thin products and test piece

type 1, i.e. width 12,5 mm £ 1 mm and original gauge
length Ly, of 50 mm.

Carry out ofe test on each of the test pieces selected

in accordan
selected.

Calculate th
signment 3
stress resu

consignment.

ce with 12.2.1, i.e. two tests per sheet

e representative proof stress for the con-
s the arithmetic mean of all the proof
ts on all the sample sheets taken from the

Coil shall be dispatched with’/their cores
vertical or horizontal position [see 4.1 d)].
tion shall be specified(at the time of o
internal diameters  ©f) the coils shall
(420 *12) mm or (50812 mm.

NOTES

11 Blackplate strip is usually supplied in con
coils with.outside diameters of at least 1200
limited ~\number of coils with smaller ol
etersinay be included in the consignment.

12 If coils with a different internal diameter
this should be indicated at the time of o
4.2 d)).

in either a
he orienta-
dering. The
be either

signments of
mm, but a
tside diam-

are required,
rdering [see
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This is not
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Annex A
(normative)

Springback test for routine determination of proof stress for
double-reduced material

the reference method. In all cases of dis-

pute, the method described in 12.2 (i.e. according to
ISO 6892) is to be used.

b) insert the test piece into the tester and fix it firmly
in the testing position by gently tightening the
clamping screw using light finger pressure;

A.1 Principle

The sprin
means of
double-red
ness and
test piece,
drical man

hback test provides a simple and rapid

estimating the tensile yield strength of

Lced products from measurement of thick-
angle of springback of a rectangular strip

after bending through 180° around a cylin-

irel and then releasing.

A.2 Test pieces

The test
tensile tes

ieces used are identical to those for the
described in 12.2.1.

A.3 Test method

Make one

accordancg

selected).
Temper Te

In making
instruction

test on each of the test pieces obtained in
with A2 (i.e. two tests per sheet
Carry out the test using the Springback
ster model G.67".

the test, strictly observe the operational
5 provided with the Springback Temper

Tester. The principal steps in the test are:

a) measu
piece,

re the thickness of(the blackplate test
o the nearest 0,001¢mm;

c) bend the test piece through an)arlgle of 180°
around 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 anglg by sighting
directly over the test/piece;

e) remove the test piece from the testgr and, using
the recorded thickness of the test plece and the
springback * angle, determine the | appropriate
springback index value from a suitablg conversion
formula (e.g. Bower) agreed betwden the pro-
ducer and purchaser.

NOTE 13 Calibrate each new Springback Temper Tester
using the standard tensile test (see 12.4) or another
“reference” Springback Temper Tester. In dddition, since
malfunctions arising, for example from excepsive wear or
inadvertent abuse of the test equipment, may not be read-
ily apparent, it is recommended that thp Springback
Temper Test readings should be regularly cpmpared with
readings from the standard tensile test or @ “reference”
Springback Temper Tester. It is also recompmended that
such direct cross-checks be further supplenjented by the
frequent use of reference blackplate samples of known
proof stress.

1) The Springback Temper Tester model G.67 is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.
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(informative)
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Recommended Rockwell hardness values for double-reduced
blackplate

eral

Before carrying out the hardness tests in

accordance

with B.3, artificially age the specimens at 200 °C for

Recommenfded hardness values, determined as de-

scribed in B[.2 and B.3, are given in table B.1.
Tablg B.1 — Hardness values (HR30Tm)
or double-reduced blackplate
Rockwell h
Steel lra de Average“_{?;?3 C;I¥:q T ardness
(previous
designation) : Range for sample
Nominal average
T550 (OR 550) 73 +3
T580 (R 580) 74 +3
T620 (DR 620) 76 +3
T660 ()R 660) 77 +3
T690 (IR 690) 80 +3
1) It is impdrtant to distinguish HR30Tm from HR30T, the for-
mer denoting that depressions on the under surface of the test
piece are pefmitted (cf. ISO 1024).

B.2 Test

From each
dance with

pieces

of the sample sheets obtained in accor-
clause 11, take two test pieces 125 mm

x 125 mm from the positions marked Y in figure 3.

NOTE 14 The test pieces (Y) taken for the determination

of thickness
may also be
appropriate.

variations within the” individual sample sheets
used for the hardness determinations, where

20 min.

Polish plate with a shot blast finish using ¢
of grade 600.

B.3 Test method

Determine the Rockwell’ HR30Tm inden
ness either

a) directly, in.a¢cordance with ISO 1024;

b) indirectly, on relatively thin sheets (e.
and.thinner), by determining the HR1§
imaccordance with ISO 1024 and ther
the HR15T values to HR30Tm values
B.2.

Make three hardness measurements on
test pieces taken in accordance with B.2.

mery paper

ation hard-

DT

. 0,22 mm
T hardness
converting
using table

bach of the

Calculate the representative hardness f¢r the con-

signment as the arithmetic mean of all th
measurements on all the sample sheets
the consignment.

To measure the indentation hardness, use]
superficial hardness testing machine, em
30Tm or 15T scales (see ISO 1024), as app

Carry out the tests on test pieces from V
ganic coatings have been removed. Avoid
the edges of the test pieces because of
cantilever effect.

e hardness
taken from

a Rockwell
ploying the
ropriate.

vhich all or-
esting near
a possible

10


https://standardsiso.com/api/?name=8eacdf1fd83fea140d798e82a8a85de7

