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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
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on (IEC) on all matters of electrotechnical standardization.
hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,'Part 3.

national Standards adopted by the technical committees are circulated to the meémber bodig
h as an International Standard requires approval by at least 75 % of the membet-bodies castir

hal Standard 6508-1 was prepared by the Technical Committee ISO/TC 164, Mechanical testi|
ittee SC 3, Hardness testing.
evision as follows:

pination of the two different International Standards.for the different scales (ISO 65(
024:1989) into this part of ISO 6508.

on of clause 8 concerning the accuracy of the testiresults.

on of annex A concerning the conventional HR30Tm test for thin products.

on of annex E concerning a procedure-for a periodic check of the testing machines by users.
on of annex F concerning notes on-diamond indenters.

on of a hardmetal ball as indenter.

consists of the following)parts, under the general title Metallic materials — Rockwell hardness
[: Test method (scales A, B, C, D, E, F, G, H, K, N, T)

P: Verificatiop-and calibration of testing machines (scales A, B, C, D, E, F, G, H, K, N, T)
B: Caljbration of reference blocks (scales A, B, C, D, E, F, G, H,K, N, T)

A\-B), C and D form a normative part of this part of ISO 6508. Annexes E and F are for informa

s for voting.
g a vote.

ng of metals,

dition of ISO 6508-1 cancels and replaces ISO 6508:1986 and 1SO 1024:1989, of which it copstitutes a

8:1986 and

test:

ion only.
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Introduction
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The force values in this part of ISO 6508 were calculated from kilogram force values. They were introduced before
the Sl-system was adopted. It was decided to keep the values based on the old units for this part of ISO 6508 but

for the next revision it will be necessary to consider the advantage of introducing rounded values of test
the consequence on the hardness scales.

force and

Attention is flrawn to the fact that in this part of ISO 6508, the use of hardmetal balls as indenters is eg
the use of steel balls; however, it is indicated that the measurements made with the two ball types-giv
results.

livalent to
 different
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Metallic materials — Rockwell hardness test —

Part 1:
Test method (scales A, B,C, D, E,F,G,H,K,N, T)

1 Scop

This part

A1”4

bf 1ISO 6508 specifies the method for Rockwell and Rockwell superficial hardnéss’tests (scale

5 and field of

applicatioh in accordance with Table 1) for metallic materials.

For specific materials and/or products, other specific International Standards apply (for instance 1SQ 3738-1 and
ISO 449811).

NOTE For certain materials, the fields of application may be narrower thanthose indicated.

2 Normptive reference

The followling normative document contains provisions whichsthrough reference in this text, constitute proyisions of this
part of ISQ 6508. For dated references, subsequent amendments to, or revisions of, any of these publications do not
apply. Hoyvever, parties to agreements based on this part of ISO 6508 are encouraged to investigate the|possibility of

applying the most recent edition of the normative documents indicated below. For undated references, the
of the normative document referred to applies:;Members of ISO and IEC maintain registers of ¢
International Standards.

ISO 6508

machines

3 Princ

Forcing &

specified

after remd

From the
following

(scales A, B, C, D, E, F, G\H, K, N, T).

Iple
h indenter (diamond cone, steel or hardmetal ball) into the surface of a test piece in two
val of additional test force.

value of h and the two constant numbers N and S (see Table 2), the Rockwell hardness

2:1999, Metallic materials —-Rockwell hardness test — Part 2: Verification and calibratid

conditions~(See clause 7). Measuring the permanent depth h of indentation under preliming

latest edition
urrently valid

bn of testing

steps under
ry test force

s calculated

| £ |
e 1utIiuia.

Rockwell hardness = N —g

4 Symbols and designations

See Tables 1 and 2 and Figure 1.
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Table 1 — Rockwell scales

©1SO

Rockwell Hardness Type of indenter Preliminary | Additional Total test Field of application
hardness symbol 2 test force test force force (Rockwell hardness test)
scale Fo F, F
mm N N N
A HRA Diamond cone 98,07 490,3 588,4 20 HRA to 88 HRA
B HRB Ball 1,5875 mm 98,07 882,6 980,7 20 HRB to 100 HRB
C HRC Diamond cone 98,07 1373 1471 20 HRC to 70 HRC
D HRD Diamond-cone Q98 Q7 83826 980 7 A0 HRD to 77 HRD
E HRE Ball 3,175 mm 98,07 882,6 980,7 70 HRE to~10(d HRE
F HRF Ball 1,587 5 mm 98,07 490,3 588,4 60 HRE't0 100 HRF
G HRG Ball 1,587 5 mm 98,07 1373 1471 30 HRG to 94[HRG
H HRH Ball 3,175 mm 98,07 490,3 588,4 80.HRH to 10 HRH
K HRK Ball 3,175 mm 98,07 1373 1471 40 HRK to 104 HRK
15N HR15N Diamond cone 29,42 117,7 147,1 70 HR15N to 94|HR15N
30N HR30N Diamond cone 29,42 264,8 294,2 42 HR30N to 86|HR30N
45N HR45N Diamond cone 29,42 411,9 441,3 20 HR45N to 77|HR45N
15T HR15T Ball 1,587 5 mm 29,42 117,7 147,1 67 HR15T to 93|HR15T
30T HR30T Ball 1,587 5 mm 29,42 264.8 294,2 29 HR30T to 82(HR30T
45T HR45T Ball 1,587 5 mm 29,42 4219 441,3 10 HR45T to 72(HR45T
@ For the sdales using the ball indenters, the hardness symbol is to he.¢ompleted with "S", if the steel ball indenter|is used
and with "W", if the hardmetal ball is used.
Table 2 — Symbols and designations
Symbol Designation Unit
Fo Preliminary test force N
F, Additional test force N
F Total test foree N
S Scale unit,specific to the scale mn|
N Number,specific to the scale
h Permanent depth of indentation under preliminary test force after removal of mn
additional test force (permanent indentation depth)
HRA h
HRC Rockwell hardness = 100 - m
HRD
HRB
HRE
:::::g Rockwell hardness = 130 - ﬁ
HRH
HRK
HRN h
HRT Rockwell hardness = 100 — m
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4.1 The Rockwell hardness for the scales A, C and D is denoted by the symbol HR preceded by the hardness
value and completed by a letter indicating the scale.

EXAMPLE 59 HRC = Rockwell hardness of 59, measured on the C scale.

4.2 The Rockwell hardness for the scales B, E, F, G, H and K is denoted by the symbol HR preceded by the
hardness value and completed by a letter indicating the scale and a letter for the applied type of ball indenter (S for
steel and W for hardmetal).

EXAMPLE 60 HRBW = Rockwell hardness of 60, measured on the B scale with a hardmetal ball indenter.

larall aarfiaial bhardla faorth Al 1 H danatad bt wiabal Ll o Adad bt
4.3 The AULURVWTCTT oupruThivial TIaruricoo TUT Uit TV oLAdIT 1o UTLTIVITU Uy UIC oy TTidur Ty JgrevtuUutTu vy U e hardness

value and|followed by a number (representing the total test force) and the letter N indicating the scale-

EXAMPLE| 70 HR30N = Rockwell superficial hardness of 70 measured on the 30 N scale with a total test force of 294,2 N.

4.4 The Rockwell superficial hardness for the T scale is denoted by the symbol HR preceded by the hardness
value and| followed by a number (representing the total test force) and the letter T indicating the scale pnd followed
by a letter for the applied type of the ball indenter (S for steel and W for hardmetal).

EXAMPLE| 40 HR30TS = Rockwell superficial hardness of 40 measured on the 30 T scale with a total test force of 294,2 N
and with alsteel ball indenter.

| Fo VFos A | Fo 5

L

F____%_/_ ________
77

Key
Indentgtion depth by\preliminary force F, 5 Surface of specimen
Indentgtion depth by additional test force F; 6 Reference plane for measurement

Elastic yecovery just after removal of additional test force F; 7 Position of indenter

A W DN P

Permarrentimdentatiorm deptirt

Figure 1 — Rockwell principle diagram

5 Testing machine

5.1 Testing machine , capable of applying predetermined forces as shown in Table 1 and in accordance with
ISO 6508-2.

5.2 Conical diamond indenter, in accordance with ISO 6508-2 with an angle of 120° and radius of curvature at
the tip of 0,2 mm.
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5.3 Steel or hardmetal ball indenter,

3,175 mm.

5.4 Measuring device,

in accordance with ISO 6508-2.

6 Test piece

©1SO

in accordance with 1SO 6508-2, with a diameter of 1,5875 mm or

6.1 The test shall be carried out on a surface which is smooth and even, free from oxide scale, foreign matter and,

in particular, completely free from lubricants, unless specified otherwise in product or materials standards.

6.2 Preparation shall be carried out in such a way that any alteration of the surface hardness due to hegt or cold-
working for|example, is minimized. This shall be taken into account particularly in the caselof |low-depth
indentations

6.3 After the test, no deformation shall be visible on the surface of the test piece opposite theindentation| except in
case of HR30Tm (the test shall be performed in accordance with annex A).

The thickness of the test piece or of the layer under test (minimum values given in @nnex B) shall be af least ten
times the permanent indentation depth for cone indenters and fifteen times the permanent indentation depth for ball
indenters.

6.4 For tesfs on convex cylindrical surfaces and spherical surfaces the corpections given in annex C (Tpbles C.1,
C.2,C.30or €.4) and in annex D (Table D.1) shall be applied.

NOTE Inthe absence of corrections for tests on concave surfaces, tests on such surfaces should be the subject of special
agreement.

7 Procedlire

7.1 In gengral, the test shall be carried out at ambient temperature within the limits of 10 °C to 35 °C. Tes$ts carried
out under cantrolled conditions shall be made at-atemperature of (23 + 5) °C.

7.2 The test piece shall be placed on atrigid support and supported in such a manner that the surface to be
indented is in a plane normal to the axis\of the indenter and the line of the indenting force, as well as {o avoid a
displacement of the test piece.

Products of|cylindrical shape shall”be suitably supported, for example, on centering V-blocks of steel with a
Rockwell hafdness of at least®@@*HRC. Special attention shall be given to the correct seating bearing and|alignment
of the indenters, the test piece, the centering V-blocks and the specimen holder of the testing machine |since any
perpendiculdr misalignment may result in incorrect results.

7.3 Bring t:l:e indenter into contact with the test surface and apply the preliminary test force Fy withgut shock,
vibration or g¢scillation. The duration of the preliminary test force F, shall not exceed 3 s.

7.4 Set thelmeasurng-deviceto-itsdatum-position-and without shock~vdbration-oroscillation—increasd the force

from Fyto F

in no less than 1 s nor greater than 8 s.

7.5 The total test force F shall be maintained for a duration of 4 s + 2 s. Remove the additional test force F, and,
while the preliminary test force F is maintained, after a short time stabilisation, the final reading shall be made.

7.6 The Rockwell hardness number is derived from the permanent indentation depth h using the formulas given in
Table 2 and is usually read directly from the measuring device. The derivation of the Rockwell hardness number is

illustrated in

Figure 1.

7.7 Throughout the test, the apparatus shall be protected from shock or vibration.

7.8 Before beginning a series of tests or when more than 24 h have elapsed since the last test, and after each
change, or removal and replacement, of the indenter or test piece support, it shall be ascertained that the indenter
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and the test piece support are correctly mounted in the machine. The first two readings after such a change has
been made shall be disregarded.

NOTE

A suggested procedure for periodic checks is given in annex E. See also notes on diamond indenters i

n annex F.

7.9 The distance between the centres of two adjacent indentations shall be at least four times the diameter of the
indentation (but not less than 2 mm).

The distance from the centre of any indentation to an edge of the test piece shall be at least two and a half times the
diameter of the indentation (but not less than 1 mm).

8 Unce

The unce

a)

b)

parar
of the

parar]

NOTE
Uncertaint)
to the max

tainty of the results

tainty of results is dependent on various parameters which may be separated into two catego

heters depending on the Rockwell hardness testing machine (including the uncertainty of th
testing machine and of the calibration of the reference blocks);

heters depending on the application of the test method (variation of the @pefating conditions).

A complete evaluation of the uncertainty should be carried out according to the Guide to the
in Measurement [3]. Indicative values of the extended uncertainty at a.confidence level of 95 % can b
mum permissible error given in Table 5 of ISO 6508-2:1999.

9 Test feport

The testr

a)
b)
c)
d)
e)

)

a refe
all de
the tqg
the re
all op

detai

NOTE 1
strength. §
tests.

NOTE 2
value of th

bport shall include the following information:

rence to this International Standard, i.e. ISO 6508-1,;

tails necessary for the complete identification of the test piece;

st temperature, if it is not in the limit(23 + 5) °C;

sult obtained (see note 1);

erations not specified by)this part of ISO 6508, or regarded as optional,

s of any occurrence® which may have affected result (see note 2).

There is no general process for accurately converting Rockwell hardness into other scales or hardne
uch convefsions therefore should be avoided, unless a reliable basis for conversion can be obtained |4

ries:

P verification

Expression of
e taken equal

5s into tensile
y comparison

There is evidence that some materials may be sensitive to the rate of straining which causes small ¢

hanges in the

P vield stress. The corresponding effect on the termination of the formation of an indentation can make an alteration

in the hardness value.
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Annex A
(normative)
Conventional HR30Tm test for thin products

A.1 General

This test is ¢arried out under conditions similar to those in the HR30T test defined in this part of IS©-65D8 but, by
agreement, the appearance of indentations on the back of the test pieces — not permitted in the HRT| test — is
allowed.

This test is|applicable with adequate precision to products of thickness less than 06¥mm up to the| minimum
thickness inflicated in the product standards and of a maximum HR30T Rockwell hardhess of 80. The product

standard spécifies when the conventional HR30Tm hardness test shall be applied.

The followin

A.2 Test

The test pieq
support surf
ensure that |

A.3 Test

If it is neces

) requirements shall be met, in addition to those defined in this part 6 ISO 6508.

piece support

hce shall be centred on the axis of the indenter and“shall be perpendicular to it. Care shall b
[ is seated correctly on the machine table.

piece preparation

sary to remove material from the test piece, this should be done on both sides of the test p

shall be tak¢n to ensure this process does\not change the condition of the base metal, for example by

work harden

ng. The base metal shall n6t be made thinner than the minimum allowable thickness.

A.4 Position of the test piece

The distance

between the centres of two adjacent indentations or between the centre of one of the indent

the edge of fhe test piece shall be at least 5 mm, unless otherwise specified.

e support shall comprise a polished and smooth diamend plate approximately 4,5 mm in dianjeter. This

e taken to

ece. Care
neating or

htions and
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Minimum thickness of the test piece in relation to the Rockwell hardness

The minimum thickness of the test piece or of the layer under test is given in Figures B.1, B.2 and B.3.

1,6

1,5

14

13

1,2

1,1

1

0,9

0,8
0,7

0,6

Minimum thickness of test piece (mm)

0,5

0,4

0,3
0,2

20

30

50

60
HRD

HRC

HRA

80

Rockwell hardness ——

90

Figure B.1 — Test with diamond cone indenter (scales A, C and D)
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33

3,15

2,85

Minimum thickness of test piecg (mm)

1,95

1.8
1,65

]

1,5

1,35

1.2

1,05

0,9
0,75

90

HRH

HRE

HRF

HRK

HRG

HRB

Rockwell hardness ———

Figure B.2 — Test with ball indenters (scales B, E, F, G, H and K)

© I1SO
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14

1.2

%
0,8 V

Minimum thickness of tedt piece (mm)

0,6
\

0,2 \\
\
0 T
10 20 30 40 50 60 70 80 90 100
15N
30N
45N
15T

30T

45T

Rockwell hardness

Figure B.3 — Rockwell superficial test (scales N and T)
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Corrections to be added to Rockwell hardness values obtained on convex
cylindrical surfaces

For tests on

10

Annex C

(normative)

COMNVEX Cytmaricat surfaces the torrections giverT T T abies €1, €2, C-3or C4shattbeapptg

Table C.1 — Test with diamond cone indenter (scales A, C and D)

Rockwell Radius of curvature

hardness mm

reading 3 5 6,5 8 95 | 11 | 125 16 19
20 2,5 2 15 15 1 1
25 3 2,5 2 15 A 1 1
30 2,5 2 15 15 1 1 0,5
35 3 2 15 15 1 1 0,5 0,5
40 2,5 2 15 1 1 1 0,5 0,5
45 3 2 15 1 1 1 0,5 0,5 0,5
50 2,5 2 15 1 1 0,5 0,5 0,5 0,5
55 2 15 1 1 0,5 0,5 0,5 0,5 0
60 15 1 1 0,5 0,5 0,5 0,5 0 0
65 15 1 1 0,5 0,5 0,5 0,5 0 0
70 1 1 0,5 0,5 0,5 0,5 0,5 0 0
75 1 0,5 0,5 0,5 0,5 0,5 0 0 0
80 0,5 0,5 0,5 0,5 0,5 0 0 0 0
85 0,5 0,5 0,5 0 0 0 0 0 0
90 0,5 0] 0 0 0 0 0 0 0

NOTE Corrections greater than 3 HRA, HRC and HRD are not considered acceptable and
are not therefore included‘in above table.

Table-C.2 — Test with 1,587 5 mm ball indenter (scales B, F and G)

Rockwell Radius of curvature
hardness mm
reading 3 5 6,5 8 9,5 11 | 125
20 4,5 4 3,5 3
30 5 4,5 3,5 3 2,5
40 4,5 4 3 2,5 2,5
50 4 3,5 3 2,5 2
60 5 3,5 3 2,5 2 2
70 4 3 2,5 2 2 15
80 5 3,5 2,5 2 15 15 15
90 4 3 2 15 15 15 1
100 3,5 2,5 15 15 1 1 0,5
NOTE Corrections greater than 5 HRB, HRF and HRG are not considered
acceptable and are not therefore included in above table.

©1SO
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Table C.3 — Rockwell superficial test (scale N) &P
Rockwell Radius of curvature ©
superficial mm
hardn_ess 1,6 32 5 6,5 9,5 12,5
reading
20 (6)d 3 2 1,5 1,5 1,5
25 (5,5)d 3 2 1,5 1,5 1
30 (5,5)d 3 2 1,5 1 1
35 (5)d 2,5 2 1,5 1 1
40 (4,5)d 2,5 1,5 1,5 1 1
45 (4)d 2 1,5 1 1 e\
50 (3,5)d 2 1,5 1 1 1
55 (3,5)d 2 1,5 1 0,5 0,5
60 3 15 1 1 0,5 0,5
65 25 15 1 0,5 0,5 0,5
70 2 1 1 0,5 0)5 0,5
75 15 1 0,5 0,5 0,5 0
80 1 0,5 0,5 0,5 0 0
85 0,5 0,5 0,5 0,5 0 0
90 0 0 0 0 0 0
8 These corrections are approximate only and represent the averages, to the nearest 0,5 Rockwell
superficial hardness units, of numerous actual observations on test surfaces having the curvature$
given in the table.
b When testing convex cylindrical surfaces the acctiracy of the test will be seriously affected b
misalignment of elevating screw, V-anvil and indenter and by imperfections in the surface finish andl
straightness of the cylinder.
¢ For radii other than those given in the table, corrections may be derived by linear interpolation.
d The corrections given in parentheses shallriot be used except by agreement.
Table C.4.— Rockwell superficial test (scale T) aP
Rlockwell Radius of curvature ©
superficial mm
hprdness 18 32 5 6,5 8 9,5 12,5
neading
20 (13)d (9)d (6)d (4,5)4 (3,5) 3 2
30 (11,5) (7,5)¢ (5)4 (4)d (3,5)¢ 2,5 2
40 (10)d (6,5)d (4,5) (3,5) 3 2,5 2
50 (8,5)¢ (5,5)¢ (4yd 3 2,5 2 1,5
60 (6.5) (4.5) 3 25 2 15 5
70 (5)d (3,5)d 2,5 2 1,5 1 1
80 3 2 15 15 1 1 0,5
90 15 1 1 0,5 0,5 0,5 0,5

& These corrections are approximate only and represent the averages, to the nearest 0,5 Rockwell superficial
hardness units, of numerous actual observations on test surfaces having the curvatures given in the table.

b When testing convex cylindrical surfaces the accuracy of the test will be seriously affected by misalignment of
elevating screw, V-anvil and indenter and by imperfections in the surface finish and straightness of the cylinder.

¢ For radii other than those given in the table, corrections may be derived by linear interpolation.
d The corrections given in parentheses shall not be used except by agreement.

11
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Annex D
(normative)

©1SO

Corrections to be added to Rockwell hardness C scale values obtained on
spherical test surfaces of various diameters

For tests on onvex sphertalsurfaces the corrections giverT i T abte D- 1 shaltbeapptied:
Table D.1

Rdckwell Diameter of sphere
haydness d
rdading mm

4 6,5 8 9,5 11 12,5 15 20 2%
5p HRC 6,4 3,9 3,2 2,7 2,3 2 1,7 1,3 1
6p HRC 5,8 3,6 29 2,4 2,1 1.8 15 1,2 0,p
6p HRC 5,2 3,2 2,6 2,2 1,9 7 1,4 1 0,8

The values ¢f the correction to be added to Rockwell hardness & scale AH, given in Table D.1, are calculated using

the following formula:

AH = %9 x
d

where

H is tihe Rockwell hardness reading;

d is the diameter of the sphere, expressed in millimetres.

H
ST

12
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