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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Metallic materials — Rockwell hardness test —

Part 3:
Calibration of reference blocks

1

This
and

Atte
stan|
ISO

2
The

cope

part of ISO 6508 specifies a method for the calibration of reference blocks to be usédfor
aily verification of Rockwell hardness testing machines, as specified in ISO 6508<2:20

h508-1:2015, Annex A.

Normative references

following documents, in whole or in part, are normatively referenced in this docum

the indirect
5.

htion is drawn to the fact that the use of hard metal for ball indenters-is’considerdgd to be the
dard type of Rockwell indenter ball. Steel indenter balls can be usedofily when complying with

ent and are

indigpensable for its application. For dated references, only the edition cited applies. Hor undated
refefences, the latest edition of the referenced document.(including any amendments) appli

ISO
testi

ISO

ISO
testi

3

3.1

NOT
hom

3.2

B76, Metallic materials — Calibration of force-praving instruments used for the verificatio
ng machines

h508-1:2015, Metallic materials — Rockwethbhardness test — Part 1: Test method

ng machines and indenters

Manufacture of reference blocks

The block shall be spécially manufactured for use as a hardness-reference block.

geneity, stability of structure, and uniformity of surface hardness.

Each hardness reference block shall be of a thickness not less than 6 mm. To minimize

hardness ehange with increasing number of indents, thicker blocks should be used.

3.3

Thayrafararnoca blooloe cbholl Lo £ o F okl ) P mandadthat tlha a0 o f

esS.

n of uniaxial

6508-2:2015, Metallic materials — Rdockwell hardness test — Part 2: Verification and calibration of

D Attention_is“drawn to the need to use a manufacturing process, which will give the necessary

the effect of

rHe-fFerereRee-DrotkS-SamrDetFee-ot magquom. riSsfFecommehaecatat e anturacturer ensure

that the blocks, if made of steel, have been demagnetized at the end of the manufacturing process (before
calibration).

3.4 The deviation from surface flatness of the top and bottom surfaces shall be <0,01 mm. The bottom
of the blocks shall not be convex. The deviation from parallelism of the top and bottom surfaces shall

be <

0,02 mm per 50 mm.

3.5 The test surface and lower surface shall be free from damage, such as notches, scratches, oxide
layers, etc., which can interfere with the measurement of the indentations. The surface roughness, Ra,
shall not exceed 0,000 3 mm for the test surface and 0,000 8 mm for the bottom surface. Sampling length
is/=0,8 mm (see ISO 4287:1997, 3.1.9).
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3.6 To verify that no material is subsequently removed from the reference block, the thickness at the
time of calibration shall be marked on it, to the nearest 0,1 mm, or an identifying mark shall be made on

the test surface [see 8.1 €)].

4 Calibration machine and calibration indenter

4.1 General

4.1.1 Calibrations and verifications of Rockwell calibration machines and calibration indenters shall be

carried out
4.1.2 The
4.2 Calib

4.2.1 In 4
calibration

4.2.2 The
involves cal

a)

b) measur

<)

test for]

testing

4.2.3 The
0,5 or bette

Evidence sh
by more thg

4.2.4 Eac
within 0,2

4.2.5 The
uncertainty|

4.2.6 The
testing cyclg

Hta temperature of (23 =5)°C:
instruments used for calibration shall be traceable to national standards.
ration machine

ddition to fulfilling the general conditions specified in ISO 6508-2:2015, Clause 3
machine shall also meet the requirements given in 4.2.2, 4.2.3, 4.2.4;2.2.5, and 4.2.6.

machine shall be directly verified in intervals not exceeding/12 months. Direct verifics
bration and verification of the following:

Ce;
ing system;

cycle; if this is not possible, at least the forceersus time behaviour.

test force shall be measured by means ofan elastic proving device (according to ISO 376)
" and calibrated for reversibility, or byranother method having the same or better accura

ould be available to demonstrate-that the output of the force-proving device does not
n 0,1 % in a period of 1 s t0.30 s, following a stepped change in force.

h test force shall be measured and shall agree with the nominal preliminary test force, j
% and the nominaltotal test force, F, to within £0,1 %.

measuring system shall have a resolution of 0,000 1 mm and a maximum expal
of 0,000 2 mm, when calculated with a confidence level of 95 % over its working range.

testing.cycle shall be timed with an uncertainty less than 0,5 s and shall conform tq
e of €lause 5.

the

ition

rlass

Y.

vary

0, to

nded

the

4.3 Calibration diamond indenter

4.3.1 The geometric shape and performance of calibration diamond indenters shall be calibrated as
defined below. Direct verification of the geometric shape shall be made before first use and at a frequency
of no greater than five years. Verification of the indenter performance, as specified in 4.3.3, shall be made
before first use and at a frequency of no greater than 12 months.

4.3.2 The diamond indenter shall be measured on at least eight unique axial section planes equidistant
from each other (e.g. the eight cross-sections will be spaced approximately 22,5° apart at 0°, 22,5°, 45°,
67,5°90°,112,5° 135° 157,5°), and shall meet the following requirements:

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=c85b783f56fde2392c5c8661899468c4

d)

4.3.]
refer
can

used
leve

verified. The testing shall’be carried out in accordance with ISO 6508-1:2015.
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The cone angle shall be measured adjacent to the blend. The diamond cone shall have amean included
angle of (120 * 0,1)°. In each measured axial section, the included angle shall be (120 * 0,17)°.

The mean deviation from straightness of the generatrix of the diamond cone adjacent to the blend
shall not exceed 0,000 5 mm over a minimum length of 0,4 mm. In each measured section, the

deviation shall not exceed 0,000 7 mm.

The radius of the spherical tip of the diamond shall be measured adjacent to the blend. The tip shall
have a mean radius of (0,200 + 0,005) mm. In each measured section, the radius shall be within

(0,200 = 0,007) mm and local deviations from a true radius shall not exceed 0,002 mm.

IOTE 3 dindantar 1o Allez ot bl cobnpioal b fea o
™ R aeHTET €
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fadius across
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ts surface. Depending on the crystallographic orientation of the diamond stone with respectito|
hxis, diamond tends to preferentially polish away more easily or with more difficulty at thetip,
ncreasingly flat or sharp surface in the central indenter axis region. The sphericity of the|diamo
better evaluated by measuring multiple measurement windows of varying width. The méasurer
ivould be bounded by widths measured along a line normal to the indenter axis. Farexample, {
window sizes can be evaluated:

between +80 um from the indenter axis;
between +60 pm from the indenter axis;

between 40 pm from the indenter axis.

ocation where the spherical tip and the cone of the diainond blend together will vary d¢
Lhe values of the tip radius and cone angle. Ideallyfor a perfect indenter geometry, the
s located at 100 um from the indenter axis meaSured along a line normal to the inder
hvoid including the blend area in the measurement of the tip radius and cone angle, th
the diamond surface between 90 um and 11@um should be ignored.

ceating surface) shall be within 0,3%

B Calibration diamond indenters shall be performance verified by performing comparisg
ence diamond indenter(s).that meet the requirements of Annex C. Calibration diamon
pe verified for use on either/regular or superficial Rockwell diamond scales or both. Thg
for the comparison testing shall meet the requirements of Clause 3 and be calibrated at t
s given in Table 1,/Table 2, Table 3, or Table 4, depending on the scales for which the

The altérndte hardness levels given in Table 2 are provided to accommodate indenters calibj
national Standards. It is believed that calibrations conducted to Table 1 or Table 2 will yield equiv

M

bach block, the mean hardness value of three indentations made using the calibrati
nterto be verified shall not differ from the mean hardness value of three indentatio
areference diamond indenter by more than +0,4 Rockwell units. The indentations m4g

the indenter
broducing an
nd tip can be
nhent window
he following

The surfaces of the cone and the spherical tip shall blénd in a smooth tangential manner. The

tpending on
blend point
ter axis. To
e portion of

Che inclination of the axis of the diamond cone to the axis of the indenter holder (ngrmal to the

n tests with
d indenters
test blocks
he hardness
indenter is

ated to other
hlent results.

n diamond
hs obtained
de with the

calibration diamond indenter to be verified and with the reference diamond indenter should be adjacent.

Table 1 — Hardness levels for indenters to be used for calibrating Rockwell regular and

superficial scale test blocks (A, C, D, and N)

Scale Nominal hardness Ranges
HRC 23 20to 26
HRC 55 52to 58

HR45N 43 40to 46
HR15N 91 88 to 94
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Table 2 — Alternate hardness levels for indenters to be used for calibrating Rockwell regular
and superficial scale test blocks (A, C, D, and N)

Scale Nominal hardness Ranges
HRC 25 22to 28
HRC 63 60 to 65

HR30N 64 60 to 69
HR15N 91 88 to 94

Table 3 —

Table 4 -

4.4 Calib

4.4.1 The
than 12 mo

4.4.2 Cali
with the exd

— 0,002
— 0,003

FHardness fevels for indentersto be used for calibrating Rockwetl regutarscate v

blocks only (A, C, and D)

Scale Nominal hardness Ranges
HRC 25 22to0 28
HRC 45 42to 50
HRC 63 60 to 65
HRA 81 78't0-84

- Hardness levels for indenters to be used for calibratingtdRockwell superficial scg

test blocks only (N)

Scale Nominal hardness Ranges
HR15N 91 88to 94
HR30N 64 60 to 69
HR30N 46 42 to 50
HR45N 25 22to 29

ration ball indenter

nths.

eption of the fellowing tolerances for the ball diameter:
mm for théball of diameter 1,587 5 mm;

mm forthe ball of diameter 3,175 mm.

calibration tungsten carbide composite ball shall be replaced at a frequency no grg

bration tungsten-carbide composite balls shall meet the requirements of ISO 6508-2:2

5 Calibr

atiom procedure

st

ater

015,

5.1 The reference blocks shall be calibrated in a calibration machine as described in Clause 4, at a

temperature of (23 = 5) °C, using the general procedure described in ISO 6508-1:2015.

During calibration, the thermal drift should not exceed 1 °C.

5.2 The velocity of the indenter, when it comes into contact with the surface, shall not exceed 1 mm/s.

The velocity of the indenter, when it comes into contact with the surface, should not exceed 0,3 mm/s
for undamped systems.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=c85b783f56fde2392c5c8661899468c4

ISO 6508-3:2015(E)

5.3 Bringthe indenter into contact with the test surface and apply the preliminary test force, Fo, without
shock or vibration and without oscillation or overload of the test force. The application time, T, of the
preliminary test force, Fo, shall not exceed 2 s.

The duration, Tp, of the preliminary test force, Fo, shall be equal to (3 £ 1) s, as shown in Formula (1):

T =T/2+T =(3+1)s 1)

where

Lo isthe preliminary test force time;

I, isthe application time of preliminary test force;
[bm is the duration time of preliminary test force prior to measuring the initialindentation depth.

For festing machines that apply the preliminary test force in less than 1 s (Tx);-Tp can be calculated as
being equal to Tpm.

5.4 | Bring the measuring system to its datum position, and witheut.:shock, vibration, ogcillation, or
overfoad, apply the additional test force, F.

For the regular Rockwell scale tests, apply the additional testforce, F1, in 7fé s. For all HRN and HRTW

Rockwell superficial test scales, apply the additional test force, Fy, in less than or equal to 4 s| During the
final stage of the indentation process (approximately in‘the range of 0,8 F to 0,99 F), the [indentation
spedd should be in the range of 0,015 mm/s to 0,04 mni/s.

5.5 | The duration of the application of the totalforce, F, shall be equal to (5 £ 1) s.

5.6 | The final reading shall be made (4 £ 1)'s after removing the additional test force, F, and feturning to
the preliminary test force, Fj.
6 Number of indentations

On dach reference block, at'least five indentations shall be made, uniformly distributed oper the test
surfpce. The arithmeticimean of the hardness values characterizes the hardness value of th¢ block.

To r¢duce the measurfement uncertainty, more than five indentations should be made.

7 Uniformity of hardness

7.1 | Foreach reference block, let Hy, Hp, H3, Ha, ... Hy be the values of the measured hardness, arranged

in i i d f itud
1n lncrﬂaclhg ordelro magh]vu“n

The mean hardness value of all the indentations is defined according to Formula (2):

Hi+H,+H3+H,+..+H,

H= (2)
n
where
H1, Hp, H3, H4, Hp are the hardness values corresponding to all the indentations arranged in
increasing order of magnitude;
n is the total number of indentations.

© IS0 2015 - All rights reserved 5
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The non-uniformity, R, of the block in Rockwell units, under the particular conditions of calibration, is
characterized by Formula (3):

R=H —H, (3)

7.2 The maximum permissible value of non-uniformity, R, of a reference block in Rockwell units is given
in Table 5 and is graphically presented in Figure A.1 and Figure A.2.

Table 5 — Maximum permissible value of non-uniformity

Rockwgll hardness scale Maximum permissible value of
non-uniformity, R 2
A 0,015 (100 - H) or 0,4 HRA Rockwell units
B 0,020 (130 - H) or 1,0 HRBW RockwellGthits
C 0,010 (100 - H) or 0,4 HRC Rockswell units
D 0,010 (100 - E) or 0,4 HRD Rockwell units
E 0,020 (130 - H) or 1, HREW Rockwell units
F 0,020 (130 - ITI) ot¥,0 HRFW Rockwell units
G 0,020 (130 E) or 1,0 HRGW Rockwell units
H 0,020-(130 - E) or 1,0 HRHW Rockwell units
K 0,020 (130 - E] or 1,0 HRKW Rockwell units
15N, 30N, 45N 0,020 (100 - H) or 0,6 HR-N Rockwell units
15T, 30T, 45T 0,030 (100 - H ) or 1,2 HR-TW Rockwell units
a  The greafer of the two values shall-apply.
7.3 The uncertainty of measurement of the hardness reference blocks shall be calculated. An example
method is gjven in AnnexB.
8 Marking
8.1 Each refetrence block shall be marked with the following:

a) arithmetic mean of the hardness values found in the calibration test. For example, 66,3 HRC;
b) name or mark of the supplier or manufacturer;

c) serial number;

d) name or mark of the calibration agency;

e) thickness of the block, or an identifying mark on the test surface (see 3.6);

f) year of calibration, if not indicated in the serial number.

8.2 Any mark put on the side of the block shall be upright when the test surface is the upper face.

6 © IS0 2015 - All rights reserved
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Calibration certificate

9.1 Each delivered reference block shall be accompanied with a document giving at least the
following information:

10
The
The

reference to this part of ISO 6508 (i.e. ISO 6508-3);
identity of the block;

date of calibration;

naividualt catibration resuits;
hrithmetic mean of the hardness values;

value characterizing the non-uniformity of the block (see 7.1);

ctatement of uncertainty.

Validity
hardness reference block is only valid for the scale for whiclrit was calibrated.

calibration validity should be limited to a duration of fivey€ars. Attention is drawn to t

he fact that,

for Al-alloys and Cu-alloys, the calibration validity could beéreduced to two years to three y¢ars.

The
bloc

calibration result is only valid for the reference bldck at the time of calibration. The har

not e negligible when the number of indentation;is'large.

dness of the

k can be changed by repeated test on the block ahd attention must be drawn to the fact that it might

© ISO 2015 - All rights reserved
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Annex A
(normative)

Uniformity of reference blocks

Maximum permissible values of non-uniformity, R, in Rockwell units are givenin Figure A.1 and Figure A.2.

ry
3 HRBW
HREW
HREW
HRGW
~_ HRHW
HRKW
2
R =0,02 (130-H)
\
1 _
— R = 0,015 (100-H)
— HRA
R = 0,01 (100-H)
HRC HRD
0 i ' i |
10 20 30 (40 50 60 70 |80 90 | 100
O | mra || X
| | HRC | | || HREW
HRD || HRHW |
HRFW I
HRGW |
' HRKW '
HRBW

Key
X Rockwell hardness

Y non-uniformity, R

Figure A.1 — Rockwell hardness (scales A, B, C, D, E, F, G, H, and K)
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Y
3
2
12— - — =1
1 _
. LR =0,03(100-H
________PEN___ < ( )
0,6
N
R =0,02 (100-H) [T~
0 I| ! | i | !
10 20 30 40 50 60 |70 |80 | 90 100
| HRA5N X
HR30N | | ]
HR45N N |
| HR15TW
HR30TW O | |
HR45TW | '
|

Key
X Rockwell hardness

Y hon-uniformity, R

Figure A.2—<Rockwell superficial hardness (scales N and T)
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Annex B
(informative)

Uncertainty of the mean hardness value of hardness-reference

B.1 General

Measurement uncertainty analysis is a useful tool to help determine sources of error and to-unders
differences|between measured values. This Annex gives guidance on uncertainty estimation, bu

methods ¢
The criterig
block have
tolerance th
equipment]
any further
uncertainty
reference b
machine. In
equipment
special circ
This should

NOTE T
ISO 6508-1:2

B.2 Dire

B.2.1 Cal

See ISO 6508-2:2015, Annex B.

B.2.2 C(al

blocks

specified in this International Standard for the calibration requiremerits of the refer

. This applies to all measurements associated with the manufacture and calibration o
ocks and also to all measurements made when perfornfing a verification of the calibrz
each case, it is simply the measured value resulting from the use of the specified measy
hat is used to assess compliance with this International Standard. However, there mig}
umstances where reducing the tolerance by theameasurement uncertainty is appropy
only be done by agreement of the parties invaolved.

he metrological chain necessary to defing“and disseminate hardness scales is show
015, Figure I.1.

ct verification - uncertainty;of calibration of machine components

jbration and verificatien-of the test force

jbration and verification of the depth-measuring device

See ISO 65

B.2.3 Verjification of the indenter

See ISO 65082:2015, Annex B.

8-2:2015, Annex B.

tand
C the

tained are for information only, unless specifically instructed otherwise by the custgmer.

ence

been developed and refined over a significant period of time. When-determining a spqcific
at the reference block needs to meet, the uncertainty associated with the use of measyring
nas been incorporated within this tolerance and therefore, it would be inappropriate to make
allowance for this uncertainty, for example, by reducing the-tolérance by the measurement

f the
ition
ring
it be
iate.

n in

B.2.4 Verification of the test cycle

See ISO 650

8-2:2105, Annex B.

B.3 Indirect verification - uncertainty of calibration of calibration machine

NOTE1 In this Annex, the index “CRM-P (certified reference material-primary)” means “primary hardness
reference block”.

NOTE 2  The result of indirect verification is used for the evaluation of the uncertainty of calibration of the
hardness calibration machine.

10

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=c85b783f56fde2392c5c8661899468c4

ISO 6508-

3:2015(E)

By indirect verification with primary hardness-reference blocks, the overall function of the hardness-
calibration machine is checked. The repeatability of the hardness-calibration machine and the deviation
of the hardness-calibration machine’s measurement of hardness from the true hardness value are
determined. For the indirect verification of the hardness-calibration machine, the difference, or
bias, bycm, between the average hardness of the primary hardness-reference block measured by the
hardness-calibration machine and the corresponding certified value of the primary hardness-reference
block is calculated and reported. The indirect verification verifies whether the bias is within specified
maximum permissible limits. Consequently, the following is a procedure to calculate the uncertainty
of the bias value of the hardness-calibration machine measurement with respect to the true average
hardness of the primary hardness-reference block.

The uncertainty of the measurement of the bias of the hardness-calibration machine is calc
the indirect verification results using Formula (B.1):

2

ulated from

_ 2 2
Yaem = \/ UcRM-P T UYHCRM-P T+ Unms (B.1)
whefe

IcRM-P 1S a contribution to the measurement uncertainty due to.the calibration uncerfainty of
the certified value of the primary hardness-reference block, according to the dalibration
certificate for k = 1;

LiHCRM-P 1S a contribution to the measurement uncertainty due to the lack of measurement repeat-
ability of the hardness-calibration machine and the hardness non-uniformity ¢f the pri-
mary hardness-reference block, calculated asthe standard deviation of the m¢an of the
hardness measurements when measuring-the primary hardness-reference blqck;

s is a contribution to the measurement'uncertainty due to the resolution of the hard-
ness-calibration machine.

EXAMPLE Indirect verification of the Ra¢kwell C scale (~ 45 HRC) of the hardness-calibration rhachine.
Primary-hardness reference block (CRM-B) HcrM-p = 45,40 HRC
Expanded uncertainty of the certified.value of the CRM-P Ucrm-p = 0,24 HRC (from calibration certificate)
Resofution of the hardness-calibgation machine Oms = 0,01 HRC
FivelHRC measurementS-are made on the CRM-P, as shown in Table B.1.

b =H—Hgn, (B.2)

U
CRM-P
Yoy S (B.3)
2
txs
HCRM-P
u = — =0 (B.4)
HCRM-P
Jn
u =-n .
2.3

where

SHcrM-p is the standard deviation of the indirect verification measurements.
© IS0 2015 - All rights reserved 11
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Table B.1 — Results of the indirect verification

No. Measured hardness value H, HRC
1 45,65
2 45,52
3 45,51
4 45,58
5 45,61
Meamvatue; ; 45;57
Standard deviation, SHcRM-p 0,059
Standar{l uncertainty of measurement, ugcrM-p 0,030
HRC Rockwell C scale hardness.
From the given indirect verification parameters and Table B.1:
u _Ucru-p _ 15hR¢
CRM-P |~ 2 -
Forn=5,t%1,14
txs 1,14x0,059
UHCRM-p = HERM-P _ =0,030HRC
Jn J5
1
Ups —EJ—§x6mS =0,003HRC
Table B.2 — Budget of uncertainty of measurement Bias
. Standard e . Standard
Quantity Es:;:ll:;ed uncertainty of |Distribution izggflltcl:gz measurement 3::&?;{)?:;31
Xi measurement type uncertainty
X _ ci ui(H)
u(x;) symbol
Certified vallue of 5 1
CRM- 45,40-HRC 0,12 HRC Norma 1,0 UCRM-P 0,120 HRC
Hardnes
Cﬂfcr}?i“ n 45,40 HRC 0,030 HRC Normal 1,0 UHCRM.-P 0,030 HRC
measurenpent
Hardnelss
calibration 0 HRC 0,003HRC | Rectangular 1.0 s 0,003 HRC
machine
resolution
Combined uncertainty of bias value, uycm 0,124 HRC
Expanded uncertainty of bias value, Uycm (k = 2) 0,247 HRC

HRC

Rockwell C scale hardness.
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B.4 Uncertainty of the certified value of hardness-reference blocks

B.4.1 General

3:2015(E)

The combined expanded uncertainty of the measurement of a calibrated hardness-reference block is

calc

_ 2 2
UCRM =kx \/uHCRM + ums +u

ulated using Formula (B.6):

2
HCM

(B.6)

When measurements made using the hardness-calibration machine are not corrected for bias, bycm,

then|the certified value of the calibrated hardness-reference block, Hcrm, and the associatéd
are ¢alculated using Formula (B.7):

Whegn measurements made using the hardness-calibration machine are corvected for bias
the ¢ertified value of the calibrated hardness-reference block, Hcrv and-the associated unc

calc

whele

EXA

Bias

Combpined-standard uncertainty of bias value (~ 45 HRC) upcm = 0,124 HRC

i;CRM + (UCRM + ‘bHCMD

yilated using Formula (B.8):

Hcrm — bHCM) + UCRM

bility of the hardness-calibration machine and the non-uniformity of the CRM bl
calibrated;

ness-calibration machine;
bias, bycM, measurement generated by the hardness-calibration machine [this v

bucm  is the bias between the average hardness of the primary hardness-reference blo
ured by the Hardness-calibration machine and the corresponding certified valug
primary-hardness-reference block.

MPLE

pf hardness-calibration machine (~ 45 HRC) bycm = 0,17 HRC

reported as a result of the indirect verification defined above, see Formula (B.1)];

uncertainty

(B.7)

bucwMm, then
brtainty are

(B.8)

iHCRM 1S a contribution to the measurement uneértainty due to the lack of measuremert;c repeata-

ck being

ims 1S a contribution to the measurément uncertainty due to the resolution of the hajrd-

incM 1S a contribution to the measurement uncertainty due to the standard uncertainty of the

hlue is

)

ck meas-
of the

Resolution of the hardness-calibration machine Oms = 0,01 HRC

Five calibration HRC measurements are made on the hardness-reference block, as shown in Table B.3.

_ tx SHCRM

u

© ISO 2015 - All rights reserved
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(B.10)
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