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tNTERNATIONAL STANDARD

Hardmetals — Rockwell hardness test {scale A} —

Part2:

Preparation and calibration of standard test blocks

1 Scope and field of application

This part of IS0 3738 spacifies the prepardti
of hardmetat primary standard tast blocks, 501

qard 165t blocks 10 be used for the varificati
hardness xssung machines {scale A) and.in

than a total of 1 % Lm/m of other carbidas o.g. of tatium,
tantalum, niobium). The composition and structure shall be
chosen ta give the desived hardness. Free carbon and eta-

ondacy swmdam e .‘kmm shall be absent.

3 : Siandard test biocks sholl have a rominat diameter of

hardmetai

‘This document should be

2 Refarence it B
150 37381, Hardmetols > Wha;umu}&wsmte AR~
Part 1: Test method. 33

3 Symbols and designations

Tabte 1

Bosignation

Standard deviation of bordaess determinations o
the first surface of & orimary standard tast block
Standard deviation of hardness daterminations on
the test surlaca of a primary standard test blosk
Mean standsrd doviation of hardness determi-
cutions un a pirusry swndard test block,

Standard deviations shail be calculated using Hhe equation

J—
PR

e

4 Preparation of standard test blocks

4.1 Al standard test blocks referred 1o In this part of
150 3738 shall comprise hardmetals composed substantially of

0,8 mm by 457

+¥ices. The face on which indentations ara 1 bo meda shall
+¥have a surtace finish of Ry < 0.2 jam, and may be polished.

The sy deviation in:flstness of the surfaces shal not
exceeg: 8,010 mm. The borigm of tha blocks shall not be

The mmm aevlshomw parallfisn shall ot exceed
0,028 mr par 5 mm.

5 Master standard test biocks

5.1 Twosets of five master standard test blocks each shall be
retained by the Comentsd Carbida Producers Association
{CCPA), USA, and ona set shall be retained by the Secretariat
of 180/TC 119,

Qne of ingd in the US, for cafibrating
‘primary standard test blocks.

B.2 The markings and intesationally agreed hardnesses and
‘standard deviations ot thrae sets of the five master test blooks
are given in tabies 2al, 2b) and 21,

Table 2a) — Set one retained by COPA

Maridng ariness Standard duvistion
2 series | 8,70 [y
8 sorins 504 087
8 sories 9108 0,96
2 series I st 00a
8 soxies V 5280 0,05

Commty o G S
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Table 2b) — Set two retained by CCPA

indentations shall then b mads irs such a way as to cover the

test surface of the primary standard test block and the
standard deviation {sy} of the results shall be calculated.

6.8 Atter establishing uniformity, a further 0,35 rom shall be

from the tested surface of the primary standard tost

block {see 4.3), The block s then ready to be caiibrated.

8.7 Ten mdemm.mrs shaﬂ ‘be made on the test wrfaee of the
10 that

the primary smnum The arthmetic mean of the vesults shalt
Ry

agreod hardness o\‘ ha block (see §:2) Tho rosit s tho coroe-

Niarking Herdness Standard deviatian
 Sorles 1 EX3 [
18 series i 88,83 008
6 sarios i1t 91,08 0,06
12 sories IV e 204
s 9281 008
Table 2] ~ Set retained bv the secretariat af
1SO/TC 119
Masking Hardross Standard daviation
© series | .69
& soring 1l 8,5
+ series 1 91,06
14 saries IV 9150
8 sarios v 9279
NOTE

in such a way as t cover the whole fest suf

5.3 The blocks shail ,
has not been done, their thi

shal bo measured and record

5.4 Of the three sats nhb
sats retained by CCPA Sha) prima
standard test blocks. Thatbther two el ﬂi be retained’ds

tion for the-

6. 3 the correction is greater than 0,20 HRA absolute, the
mackine and Indentar shall be expmined 1o ascertain the cause,
The test In 8.7 shall then be repeated.

D: The mean standard deviation {5} shah be calculated
45 the equation

2

& Besed onl s, issgreater HBA, the block is
dnrd s required. Blocks: Wv KSGM 339 shat orly be b Bistarced. PR

leased by permission

/881

6 Primary standard test blockd:is

6.1 Prrarysanda st bocks shalt be' pEad in sefa of
nominel h: 93,91 91 mSandS .8 HRA. Each set
o tert

Ta avoid excossive use of the test surfsos of the master stan-
dard test biccks, the primary standard test o shu]! e
prepared and calibrated in groups of ot less than 10 blacks af
the same naminal hardness.

6.2 Each block shall be marked on the periphery with the
lettors CCPA, with a number |, 1, W, 1V o V, cosresponding ta
the nominal hardness, and with one, twe of tree digits
denating the sarial numbsr.

6.3 Hardness messurements shall be made in sccordance
with the relevant clausos of IS0 3738-1, except that in 5.1 the

i
e verlfied in accordance with sub-clause 5.2.2 of SO 3738-3.

6.4 Atloust 0,35 mm shall be removed from the test surface
(s 4.3}

8.5 Threo indentations shall be made on any pisce of hard-
metaf to ensure that the indenter is it in the machine. Twenty

CoptEn IO i or ST

oS o AR o s e

B33+ the stanciadviston Is acceptable, the artmetic
mébn 3¢ the 20 rESultd Jdbtained according to 8.9 shafl be
«ddloutated 6 the neszest 1591 HRA and corrected mr the error
of moshine and indontor obtained according 1o

‘The resuit shafl be rounded off to the nearest 0,02 HRA and
‘shait be racordad together with the date as the hardness of the
primary standard test block,

6.12 When caiibrating a number of primary standard test
blacks of i E i

the corcection smay be determined only at the commencement
of the series, unless there Is reason to believe that the carrec-
tion may have aitsred.

6,13 Thethickness of the primary standard tost biock shail be
measured and recorded togather with the data on which it was
calitratad.

6,14 The test surface of primary standard test blocks shall
not be reground unless they are then recalibrated against the
master standard tost blocks.

NOTE —

7 Secondary standard test blocks

74 Secondarv standard test blocks shall be propared and
alibrated against primary standard test biocks, 10 avoid using
the test surfacs of primary standard tost blocks excessively.



7.2 Secondary standord test blocks shall be prepared in sats
of fiva of norinal hardnesses of 83, 92, 91, 88,6 and 85,5 HRA,

7.3 Each block shall ba markad on e periphory with the
letter $ and a serial number.

7.4 Hardness measurements shall be made in accordance
with 6.3 excent thet tha lndenter shalt be checked in accord-
ance with 7.6 and 7.7.

7.5 Secondary standard <ast blacks shall conforgt 1430e re-
Guiroments of clavsa 4, and ot fevat 0,35 mm shgl 10
off the test surface.

7.6 A primary standard tost black shal bbdsen ha
hardness noarcst to that of the secondary siitlard test blnc :
and 20 indentations shall be made on Heliist surface. The

arithmetic mean of the 20 rasults shall be} Saleulated 1ot e
nosrest 0,01 HRA and subtracted from the collpratediiaraness
of th primary standard tst biok. The

for the givan combination

7.7 i the correction is e i 4

ite, the
machine and indenter shal i 8kgiined to e5addih the couse. _

The test n 7.6 shallthen ibptated.

7.8 Twenty indentations shqi{ & dd onhe e 9(
the secondary standard tast biotk BT the smmsm dev; B
{5} of the results shall be caloulated.

7.9 1f the standard deviation is greater b o 3
block shall be discarded, but if it s not greatek 4B 41 e,
the arithmetic mean of the 20 results shall be calddited to
nearest 0,01 HRA snd corrected for the arar of mechine and
indenter obtained according to 7.6.

Th result shall be rounded off ta the nearest 0,02 HRA and
shail b recorded together with the date as the hardness of the
secondary standard test block

The actual hardness values may he morked on the periphery it
desired.

7.0 When calibrating a number of secandary standard test
biocks of
tha correction may be determined only at the commencement
o the serles, unless there is reason to believe that the correc-
tion may have hered,

7.1 The thickness of the secondary standard test black shall
be measured and tecordad together with the actual hardness
value and the date on which it was calibrated

7.12 The test surface of secondary standard test blocks shafl
70t be reground unless they are then recalibrated againgt the
primary standard test blacks.

NOTE —

rgsnization.
of this gart of 1S0 3738,

150 3738-2 : 1988 (E}

8 Working standard test blocks

8.1 Working standard test blacks shail be orepared and
calxbrawd aua-nsx sacondary standard test blocks fo avoid

ise of the test surface of secendary standard test
Blocks,

8.2 Working standare tast biocks may be praparad In sets of
from one to five {depending on the range of hardriesses of test
pioces 1 be messured), 50 as to have some os all of the follow-
ing nominal hardnesses : 93, 82, 91, 88,5 and 85,5 HRA.

8.3 Each block shail ba marked on the periphery with the
lettsr W and a serial number.

Working standard test blocks shall Gonform 10 the re-
tarpents of 7.5,

2 THE Blocks shall ba calibrated in accordance with 7.6 10
3 W8 the following altorations,

‘ The words “primary standard test blocks™ shall be
wed by “secondary standard test biocks”, and the words
Tsecondary stendard test blocks” stail be repiaced by “wark-
ing standard tes blosks”

852 §n 7 6 7.8and 79, éq“ shalt be replaced by 10",

85 3 'i‘hr_'g\‘andimj dsviarppp'xhall be indicatedt 5s 5,

9 Use of standard test blocks

may be used to conform with [SO 37381, sub-clauses &
53,54and 72

10 Expression of resuits

‘The hardnass values shall be rounded off according 10 tabls 3.

Table 3
_ Mean |
Standard | Resding herdnoss | deviation
tostblock | Prevision WRA | HAA
round to the nearest

Mastor 1 D 0‘ 0,0t
Primary o1 |
Secondary 01 \7 02 H 002
Working o or | o1

11 Test report

A tost report o certificate shall be supplied with every primary,
‘secandary or working standard test biock, and shat include the
following information :

&) a referance to this part of SO 3738;

Copmt a0 i or ST
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S0 3738-2 : 1988 (€}

b) 2t details necessary for the indentificatian of the test © the thickness of the block and the date when it was
block; calibrated;

] 4} the serial number and the letter designation of the block.
of IS0 3738; from which it was calibrated;

b the standard dviation of hardness over, {84 test sur- @) the name of the institution, assoctation or leboratory
tace; stoin responsible for the caiibration,

Copmten 0T i or ST
PR By B ety
oS o AR o s e [




180 3738-2 : 1988 (E)

UDC. 621.762.5 : 669.018.26-138.8 : 620.178.152.42.05 : 63,089.6

Doscriptors ¢ pondars elsflrgy, hord motals, fosts,  hardness tosts, Rockwel hardnoss, s squipman, reference sample,

‘spectications.

Ftice based on  peges

biacks,
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