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B R I E F  HISTORY 

The I S 0  Recommendation R 1 Y 1, Brinell hardiiess test for  IigIrr rnctals arid their al1or.s. \va\ drawn up by Technical Committee 
iSO/TC 7 9 ,  Light rnetuls und their alloys, the Secretariat of wliicli is Iicld b y  tlic A \ \ o c i a l i o n  I r ; i i ~qa~w de Normaliution (AFNOR). 

Work on this question led to the adoption of Draft IS0 Rccomniciidatiuii N o .  264. wtiicli w a \  circulated, in December 1958, 
to all the IS0  Member Bodies for enquiry. It was approved by 23 Membcr üodic\. T w o  Mciiilici- 13odich opposed the approval of the 
Draft (Belgium and Romania). 

This Draft IS0 Recommendation wah then 5ubmittcd by cor rc \po i idc i i cc  I o  i l i c  I S 0  ( ' u i i i 1 ~ 1 1 .  w h i c h  decided to accept it as an 
IS0 RECOMMENDATION. 

BRIEF HISTORY RELATING TO THE 2nd EDITION 

Work on the revision of IS0 Rccoriiineiidatioti K 191 -1961 began in 1966 and led to  the adoption o f  Draft 
IS0 Recommendation No. 3089. I i i  .Itily 1070. tliis D r a f t  IS0 Recommendation was submitted to all IS0  Meinher 
Bodies for enquiry. It was approved. subject to ;I Ièw iiiodifications of an editorial nature, by the following Mciiihcr 
Bodies : 

Belgium 
Canada 
Czechoslovakia 
Denmark 
Finland 
France 
Germany 
Greece 
Hu riga ry 
India 

Iran 
Ireland 
Israel 
Japan 
Net tierlands 
New Zealand 
Norway 
Poland 
Portugal 
Romania 

No Member Body opposed the approval o f  the Draft 

Soiitli Africa. Rep.  of 
Spain 
Sweden 
Switzerland 
Thailand 
U.A.R. 
United Kingdom 
U.S.A. 
U.S.S.R. 

This Draft IS0 Recomniendation was then submitted by correspondence t o  the IS0 Council, which decided t o  
accept it as the second edition of IS0 Recommendation R 191. The title of that Recommendation has been 
modified to read as follows : Light metuls arid their alloys - Bririell hurdness test. 

This edition (second edition) supersedes the first edition of IS0 Recommendation R 191 -1961. 
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IS0 Recommendation R 191 October 1971 

LIGHT METALS AND THEIR ALLOYS 

BRINELL HARDNESS TEST 

1. SCOPE 

This IS0  Recommendation describes the Brinell hardness testing of  light metals and their alloys. 

2. PRINCIPLE 

The test consists in forcing an indenter, in the form of a steel ball of diameter D, under a load F, into the test 
piece, and measuring the diameter d of the indentation left in the surface after removal of the load. 

The Brinell hardness, HB, is the quotient obtained by dividing the test load F (expressed in kilogrammes-force) 
by the curved surface area of the indentation (expressed in square millimetres), which is assumed to  be spherical 
and of diameter D. 

3. SYMBOLS AND DESIGNATIONS 

FIGURE 

TABLE 1 

Symbol 

Diameter of the bail, in millimetres 
Mean diameter of the indentation, in millimetres 
Depth of indentation, in millimetres 
Test load, in kilogrammes-force 
Brinell hardness = 

Test load 2 F  
Surface area of indentation= nD (D - d D T * )  I I 

NOTE. - The Brinell hardness is denoted by the symbol HB, supplemented by an index specifying the test conditions in the 
following order : 
(1) diameter of ball, 
(2) test load, 
(3) duration of loading. 
Example : HB5/250/30 =Brinell hardness measured with a ball of 5 mm diameter and with a test load of 250 kgf applied fox 

30 seconds. 
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nail 1 ï'oierance on 
dianie ter diameter 

10 I0.(1045 

5 k O 004 

2.5 5 O 003s 

- 2 0 . 0 0 3 5  

I 2 0 . 0 0 3 5  

-I 

4. INDENTER 

Maximum value o f  mean diagonal made 
with a Vickers indenter at 10 kgf 

o. 146 
o. I35 

o. I33 

o. 1 42 
0.1 39 

4.1 Tlic noiiiinal diameter o f  t h e  ball sliould he not less than 1 iiim. unless otherwise specified. Balls having 
diameters o f  I 2 2.5 5 kind 10 iiiiii are iioririally used for Brinell hardness tests (see also Note 5). and 
sliould coiiiply witli the  toici-aiice on diaiiieter given in Table 2 .  

I AtlLl , :  2 

I I I I 
Din ienwns  in millimetres 

4.2 The txill ~ l i o t i l c l  be 01' hi-dciied steel  wit l i  ;I l i a i - d i i e s s  of a t  least 850 tiV1 O (taking into account the curvature 
ol' the ball) (sec 'Table 2 ai i r l  I S 0  Recoiiiiiieiidatioii I< 156. I.'c,rifïc,utioti oj'Bririell lzurdtiess testitig nzrrchiri~~s). 
I t  sliould be polislied aiid f ree f r o m  surface defects. Any ball showing, after the test. any deformation or any 
surface defect s l i o i i l t l  be rejected iiiid the coi-rcspondiiig test discarded. 

5. TEST REQUIREMENTS 

5.1 The test slioiild be carried o u t  at mibient temperature, unless otlierwise specified. ' l l i ro i ig l io i i t  t l t t ,  t ( , \ t  t l i c  
apparatus should be protected from shock arid vibration. 

5.2 The ball should be placed against tlie surface of the test piece and pi-ewrc gradiiiilly .ililili( 0 I O  IIIC 1~;iIl 
normal to  the surface. without sudden sliocks. until the test load is attained. Tl ic t e s t  lo:id \i l i i) i i Id be 1ii;iiii 

taiiied for I O to I S  seconds. 

5.3 The test should be carried oiit on a surface wliicti is sufficiently smooth aiid cveti to periiiit the iicciii-;ite 
determination of tlie diameter of the inderitation. This surface should be free froiii forcigii matter. Care 
sliould be taken, in preparing the  surface, to avoid any prejudicial change in conditioii. for example. ùtie 
to Iieating or cold working. 

I t  is recommended t h a t  tlie surface finish be such that the diameter of  the indentation can be determined 
to  I 0.01 111111. 

5.4 l ' l i e  teal p i o ~ ~ c  \lioiiid l i e  pl:icccl OII ;I iigid siippoi-i I l i e  (:ontaci surfaces sliould be clean and rree from 
I'orcigii i i iL i t tc i  (oil, dirt. etc 
nient caiiiioî occur during tlio t e b t .  

i t  I:, iiiiport;iiit tli;il t l i s  t o b t  piece lies firmly on tlie support so tliat displace- 

5.5 .Ilia i c \ ~  I(iiiû> ilia1 s l i o i i l d  hc used a i c  . 

t.'= 2.5 I l2  

I.'= 5 B2 

I.'= 1 O 1)' 

t o i  iii;iterials with a Brinell Iiardiiess below o r  equal to 35 t iB;  

l'or niaterials NitIl a Brinell Iiardiiess betweeii 35 aiid 80 t l B ;  

foi- n i a t e r i a l s  witli a Brinell 1i;irdiiess above 80 t l B  

Tlic tolerance on tlie load should be. i n  every casc, * I ',K 

When tlie thickness o f  t h e  test piccc permits. a I O min diameter ball is preferred. 

5.6 Tl ic tliickness of the test piece should be not less than X times the deptli of indentation I I .  No deformation 
should be visible at  t h e  back of t l i c  test piece Lifter test. 

Tlie deptli o f  iiidciitation. h .  is giveii I iy t l i c  loi-iniila 

I f '  
n l ) X  H B  

___ 
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5.7 As a general rule, the distance from the centre of the indentation to  the edge of the test piece should be at  
least 3 times the diameter of the indentation, and the distance between the centres of two adjacent indent 
ations should be at  least 6 times the diameter of the indentation. The test should be carried out in such a 
way that nothing occurs to  falsify the test result (such as bulging at the edge or distortion of the test piece). 

5.8 The diameter of each indentation should be measured in two directions at right angles, and the mean value 
of the two readings used for the purpose of determining the Brinell hardness. The measiiring microscope 
or other measuring device should be capable of measuring the diameter of indentations to an accuracy of * 0.25 % of the diameter of the ball. 

NOTES 

1 .  Attention is drawn to I S 0  Recommendation R 410, Tables of Brinell hardness values (HB) for  use in tests made on flat 
surfaces, for use in conjunction with this IS0 Recommendation. 

2. There is no general process for converting accurately Brinell hardness into other scales of hardness or tensile strength. 
These conversions therefore should be avoided, except for special cases where a reliable basis for the conversion has 
been obtained by comparison tests. Even in such cases, the relation between Brinell hardness and tensile strength or 
other scales of hardness is only indicative. 

3. Experimental evidence is available to  show that the Brinell hardness of most light metals and alloys will vary with the 
diameter of the ball and the magnitude of the indenting load. 

4. It i s  desirable that the diameter,d, of the indentation should range between 0.25 D and 0.5 D (D being the diameter 
of the ball). 

5 .  A new ball for an indenter should be selected from a batch which has been verified (see I S 0  Recommendation R 156) 
to  the tolerance given in clause 4.1. It is advisable to  ensure that this ball is representative of the batch. 

6.  For the verification of Brinell hardness testing machines and the calibration of standardized blocks, see IS0 Recommend- 
ations R 156, Verification of Brinell hardness testing machines, and R 126 ,  Calibration o f  standardized blocks to he used 
for  Brinell hardness testing machines. 
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