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Foreword 

IS0 (the International  Organization for Standardization)  i s a worldwide federation of 

national  standards bodies (IS0 member bodies) .  The work of preparing International  

Standards i s normal ly carried out through IS0 technical  commi ttees.  Each  member 

body interested in  a subject for which  a technical  commi ttee has been establ ished has 

the right to be represented on that committee.  International  organizations,  govern-  

mental  and non-governmental ,  in  l iaison wi th  ISO,  also take part in  the work.  IS0 

col laborates closely wi th  the International  Electrotechnical  Commission  (IEC)  on al l  

matters of electrotechnical  standardization.  

Draft International  Standards adopted by the technical  commi ttees are ci rculated to 

the member bodies for approval  before their acceptance as International  Standards by 

the IS0 Counci l ,  They are approved in  accordance wi th  IS0 procedures requiring at 

least 75 % approval  by the member bodies voting.  

International  Standard IS0 3738-2 was prepared by Technical  Committee ISO/TC 1 1 9,  

Powder metal lurgy.  

Users should note that al l  International  Standards undergo revision from time to time 

and that any reference made herein to any other International  Standard impl ies i ts 

latest edition,  unless otherwise stated.  

0 International  Organization  for Standardization,  1 999 0  

Printed in  Swi tzerland 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          



INTERNATIONAL STANDARD IS0 3738-2 :  1 988 (E)  / 

Hardmetals - Rockwel l  hardness test (scale A)  - 

Part 2 :  
Preparation and cal ibration of standard test blocks 

1  Scope and field of appl ication 

This part of IS0 3738 speci fies the preparation and cal ibration 

of hardmetal  primary standard test blocks,  secondary standard 

test blocks and working standard test blocks from master stan- 

dard test blocks to be used for the veri fication of Rockwel l  

hardness testing machines (scale A)  and indenters for testing 

hardmetals.  

This document should be read in conjunction wi th IS0 3738-l .  

2 Reference 

IS0 3738-1 ,  Hardmetals -  Rockwel lhardness test (scale Al  -  

Part 1  :  Test method.  

3 Symbols and designations 

Table 1  

1  Symbol  1  Designation 

Standard deviation of hardness determinations on 
the fi rst surface of a primary standard test block 

Standard deviation of hardness determinations on 

Mean standard deviation of hardness determi-  
nations on a primary standard test block.  

Standard deviations shal l  be calculated using the equation 

4 Preparation of standard test blocks 

4.1  Al l  standard test blocks referred to in this part of 

IS0 3738 shal l  comprise hardmetals composed substantial ly of 

tungsten carbide and cobalt wi thout other carbides or wi th less 

than a total  of 1  % (m/m)  of other carbides (e.g.  of ti tanium,  

tantalum,  niobium).  The composi tion and structure shal l  be 

chosen to give the desired hardness.  Free carbon and eta- 

phase shal l  be absent.  

4.2 Standard test blocks shal l  have a nominal  diameter of 

45 mm and a nominal  thickness of 8 mm.  The bottom face shal l  

be chamfered 0,8 mm by 45’.  

4.3 Every standard test block shal l  be ground on both flat 

faces.  The face on which indentations are to be made shal l  

have a surface finish of R,  Q 0,2 pm,  and may be pol ished.  

The maximum deviation in flatness of the surfaces shal l  not 

exceed 0,01 0 mm.  The bottom of the blocks shal l  not be 

convex.  

The maximum deviation in paral lel l ism shal l  not exceed 

0,020 mm per 50 mm.  

5 Master standard test blocks 

5.1  Two sets of five master standard test blocks each shal l  be 

retained by the Cemented Carbide Producers Association 

(CCPA),  USA,  and one set shal l  be retained by the Secretariat 

of ISO/TC 1 1 9.  

One of the sets retained in the USA shal l  be used for cal ibrating 

primary standard test blocks.  

5.2 The markings and international ly agreed hardnesses and 

standard deviations of three sets of the five master test blocks 

are given in tables 2a),  2b)  and 2~).  

Table 2a)  -  Set one retained by CCPA 
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IS0 3736-2 :  1 968 (El  

Table 2b)  -  Set two retained by CCPA 

~  

Table 2c)  -  Set retained by the secretariat of 

ISO/TC 1 1 9 

NOTE -  The standard deviation i s calculated on 40 indentations made 

in  such  a way as to cover the whole test surface.  

5.3 The blocks shal l  not be reground and,  to ensure that this 
has not been  done,  thei r th ickness at the time of the cal ibration 
shal l  be measured  and  recorded.  

5.4 Of the three sets in  tables 2a) ,  2b)  and  2~1 ,  one of the 
sets retained by CCPA shal l  be used  for cal ibrating  primary 
standard test blocks.  The other two sets shal l  be retained as 
permanent standards,  to be used  only when  a new master stan-  
dard  is required.  Blocks retained by ISO/TC 1 1 9 shal l  only be 
released by permission  of ISO/TC 1 1 9/SC 4.  

6 Primary standard test blocks 

6.1  Primary standard test blocks shal l  be prepared in  sets of 
nominal  hardnesses of 93,92,  91 ,88,5 and  85.5 HRA.  Each  set 
shal l  comprise five blocks,  one block of each  nominal  hardness.  

To avoid  excessive use of the test surface of the master stan-  
dard  test blocks,  the primary standard test blocks shal l  be 
prepared and  cal ibrated in  groups of not less than  1 0  blocks of 
the same nominal  hardness.  

6.2 Each  block shal l  be marked on  the periphery wi th  the 
letters CCPA,  wi th  a number I ,  I I ,  I l l ,  IV or V,  corresponding  to 
the nominal  hardness,  and  wi th  one,  two or three digi ts 
denoting  the serial  number.  

6.3 Hardness measurements shal l  be made in  accordance 
wi th  the relevant clauses of IS0 3738-1 ,  except that in  5. 1  the 
testing  equipment shal l  be such  that the measurement can  be 
made to the nearest 0, l  HRA and  the form of the indenter shal l  
be veri fied in  accordance wi th  sub-clause 5.2.2 of IS0 3738-l .  

6.4 At least 0.35 mm shal l  be removed from the test surface 
(see 4.3) .  

6.5 Three indentations shal l  be made on  any piece of hard-  
metal  to ensure that the indenter is fi rm in  the machine.  Twenty 

indentations shal l  then  be made in  such  a way as to cover the 
whole test surface of the primary standard  test block and  the 
standard  deviation  (s, )  of the resul ts shal l  be calculated.  

6.6 After establ ishing  uni formi ty,  a further 0,35 mm shal l  be 
removed from the tested surface of the primary standard test 
block (see 4.3) .  The block is then  ready to be cal ibrated.  

6.7 Ten indentations shal l  be made on  the test surface of the 
master standard test block whose hardness is nearest to that of 
the primary standard.  The ari thmetic mean  of the resul ts shal l  
be calculated to the nearest 0,Ol  HRA and  subtracted from the 

agreed hardness of the block (see 5.2) .  The resul t is the correc-  
tion  for the g iven  combination  of testing  machine and  indenter.  

6.8 I f the correction  is greater than  0,20 HRA absolute,  the 
machine and indenter shal l  be examined  to ascertain  the cause.  
The test in  6.7 shal l  then  be repeated.  

6.9 Twenty indentations shal l  be made on  the new test sur-  
face of the primary standard test block and  the standard devi -  

ation  (.s2)  of the resul t shal l  be calculated.  

6.1 0 The mean  standard deviation  (sp)  shal l  be calculated 
using  the equation  

i  

s,2 +  s2” 
sp= ~  

2  

I f sp is greater than  0,07 HRA,  the block is too variable and  shal l  
be discarded.  

6.1 1  I f the standard  deviation  is acceptable,  the ari thmetic 
mean  of the 20 resul ts obtained according  to 6.9 shal l  be 
calculated to the nearest 0,Ol  HRA and corrected for the error 
of machine and  indenter obtained according  to 6.7.  

The resul t shal l  be rounded off to the nearest 0,02 HRA and  
shal l  be recorded together wi th  the date as the hardness of the 
primary standard  test block.  

6.1 2 When  cal ibrating  a number of primary standard test 
blocks of the same nominal  hardness in  an  uninterrupted series,  
the correction  may be determined only at the commencement 
of the series,  unless there is reason  to bel ieve that the correc-  
tion  may have al tered.  

6.1 3 The thickness of the primary standard test block shal l  be 
measured  and  recorded together wi th  the date on  which  i t was 
cal ibrated.  

6.1 4 The test surface of primary standard test blocks shal l  
not be reground unless they are then  recal ibrated against the 
master standard test blocks.  

NOTE -  Primary standard test blocks can be obtained from the CCPA.  

7 Secondary standard test blocks 

7.1  Secondary standard test blocks shal l  be prepared and 
cal ibrated against primary standard test blocks,  to avoid  using  
the test surface of primary standard test blocks excessively.  
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IS0 3738-2 :  1 988 (E)  

7.2 Secondary standard test blocks shal l  be prepared in sets 

of five of nominal  hardnesses of 93,92,  91 ,88,5 and 85,5 HRA.  

7.3 Each block shal l  be marked on the periphery wi th the 

letter S and a serial  number.  

7.4 Hardness measurements shal l  be made in accordance 

wi th 6.3 except that the indenter shal l  be checked in accord-  

ance wi th 7.6 and 7.7.  

7.5 Secondary standard test blocks shal l  conform to the re-  

qui rements of clause 4,  and at least 0,35 mm shal l  be ground 

off the test surface.  

7.6 A primary standard test block shal l  be chosen having a 

hardness nearest to that of the secondary standard test block,  

and 20 indentations shal l  be made on i ts test surface.  The 

ari thmetic mean of the 20 resul ts shal l  be calculated to the 

nearest 0,Ol  HRA and subtracted from the cal ibrated hardness 

of the primary standard test block.  The resul t i s the correction 

for the given combination of testing machine and indenter.  

7.7 I f the correction i s greater than 0,3 HRA absolute,  the 

machine and indenter shal l  be examined to ascertain the cause.  

The test in  7.6 shal l  then be repeated.  

7.8 Twenty indentations shal l  be made on the test surface of 

the secondary standard test block and the standard deviation 

(. sJ  of the resul ts shal l  be calculated.  

7.9 I f the standard deviation i s greater than 0, lO HRA,  the 

block shal l  be discarded,  but i f i t i s not greater than 0, lO HRA,  

the ari thmetic mean  of the 20 resul ts shal l  be calculated to the 

nearest 0,Ol  HRA and corrected for the error of machine and 

indenter obtained according to 7.6.  

The resul t shal l  be rounded off to the nearest 0,02 HRA and 

shal l  be recorded together wi th the date as the hardness of the 

secondary standard test block.  

The actual  hardness values may be marked on the periphery i f 

desi red.  

7. 1 0 When cal ibrating a number of secondary standard test 

blocks of the same nominal  hardness in an uninterrupted series,  

the correction may be determined only at the commencement  

of the series,  unless there i s reason to bel ieve that the correc-  

tion may have al tered.  

7. 1 1  The thickness of the secondary standard test block shal l  

be measured and recorded together wi th the actual  hardness 

value and the date on which i t was cal ibrated.  

7. 1 2 The test surface of secondary standard test blocks shal l  

not be reground unless they are then recal ibrated against the 

primary standard test blocks.  

NOTE -  Secondary standard test blocks may be manufactured by any 
organization possessing  the equipment which meets the requi rements 

of this part of IS0 3738.  

8 Working standard test blocks 

8. 1  Working  standard test blocks shal l  be prepared and 

cal ibrated against secondary standard test blocks to avoid 

excessive use of the test surface of secondary standard test 

blocks.  

8.2 Working  standard test blocks may be prepared in sets of 

from one to five (depending on the range of hardnesses of test 

pieces to be measured) ,  so as to have some or al l  of the fol low- 

ing nominal  hardnesses:  93,  92,  91 ,  88,5 and 85,5 HRA.  

8.3 Each block shal l  be marked on the periphery wi th the 

letter W and a serial  number.  

8.4 Working  standard test blocks shal l  conform to the re-  

qui rements of 7.5.  

8.5 The blocks shal l  be cal ibrated in accordance wi th 7.6 to 

7. 1 2,  wi th the fol lowing al terations.  

8.5. 1  The words “primary standard test blocks” shal l  be 

replaced by “secondary standard test blocks”,  and the words 

“secondary standard test blocks” shal l  be replaced by “work-  

i ng  standard test blocks”.  

8.5.2 In 7.6,  7.8 and 7.9,  “20” shal l  be replaced by “1 0”.  

8.5.3 The standard deviation shal l  be i ndicated as s, .  

9 Use of standard test blocks 

Secondary standard test blocks or working standard test blocks 

may be used to conform wi th IS0 3738-1 ,  sub-clauses 5.2.1 ,  

5.3,  5.4 and 7.2.  

1 0 Expression of resul ts 

The hardness values shal l  be rounded off according to table 3.  

Table 3  

Mean Standard 

Standard Reading  hardness deviation 

test block 
precision HRA HRA 

HRA 
round to the nearest 

Master Of1  0,Ol  0.01  

Primary 0, 1  0,02 0.02 

Secondary O, l  0,02 0,02 

Working  or1  0. 1  0. 1  

1 1  Test report 

A test report or certi ficate shal l  be suppl ied wi th every primary,  

secondary or working  standard test block,  and shal l  i nclude the 

fol lowing information :  

a)  a reference to this part of IS0 3738;  

3 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



IS0 37.38-2 :  1 988 (El  

b)  al l  detai ls necessary for the indenti fication  of the test e)  the th ickness of the block and  the date when  i t was 

block;  cal ibrated;  

c)  the hardness as determined in  accordance wi th  this part f)  the serial  number and  the letter designation  of the block 

of IS0 3733;  from which  i t was cal ibrated;  

d)  the standard deviation  of hardness over the test sur-  

face;  

g)  the name of the insti tution,  association  or laboratory 
responsible for the cal ibration.  
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