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TESTING AND CERTIFICATION

MECHANICAL TESTING

BRINELL HARDNESS TEST ���¶���)�Y�P�U�L�S�S���O�H�Y�K�U�L�Z�Z���[�L�Z�[���P�Z���W�L�Y�M�V�Y�T�L�K���P�U���H�J�J�V�Y�K�H�U�J�L���^�P�[�O���[�O�L���Y�L�X�\�P�Y�L�T�L�U�[�Z���V�M���(�:���������������(�S�S���W�S�H�[�L�Z��
are individually hardness tested.

TENSILE TESTS  – Structural steel grades only are tensile tested in accordance with the requirements of AS1391 and these 
tensile tests are done on a batch basis, per requirement of AS 3597.

CHARPY V-NOTCH IMPACT TESTS  – Structural steel grades only are impact tested. Charpy V-Notch tests are done on a 
batch basis, per requirement of AS 3597.

Standard test direction is longitudinal and standard test temperature is –20 deg C.

Tests conducted in accordance with AS 1544.2 requirements.
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CERTIFICATION     

�(���Z�L�W�H�Y�H�[�L���5�(�;�(���J�L�Y�[�P�Ä�L�K���[�L�Z�[���J�L�Y�[�P�Ä�J�H�[�L���^�P�S�S���I�L���P�Z�Z�\�L�K���M�V�Y���L�H�J�O���M�\�S�S���W�S�H�[�L���Z�\�W�W�S�P�L�K�����;�L�Z�[�Z���H�Y�L���J�V�U�K�\�J�[�L�K���P�U���V�\�Y���5�(�;�(���J�L�Y�[�P�Ä�L�K�� 
laboratory and will detail chemical analysis, hardn ess and relevant mechanical test information depend ent on the grade ordered.
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HARDNESS TESTING BISPLATE !

WHAT IS HARDNESS?

�/�H�Y�K�U�L�Z�Z���P�Z���[�O�L���Y�L�Z�P�Z�[�H�U�J�L���V�M���T�H�[�L�Y�P�H�S���[�V���W�S�H�Z�[�P�J���K�L�M�V�Y�T�H�[�P�V�U���¶���\�Z�\�H�S�S�`���I�`���P�U�K�L�U�[�H�[�P�V�U���V�Y���W�L�U�L�[�Y�H�[�P�V�U�����0�[���H�S�Z�V���K�L�Ä�U�L�Z���[�O�L���H�I�P�S�P�[�`��
of material to resist scratching, abrasion or cutting.

WHY TEST FOR IT?

Hardness testing is undertaken to: 1. Specify and certify a range of wear resistance products.
   2. Double check the tensile strength of structural grade materials.
�� �� �� �������(�Z�Z�P�Z�[���P�U���M�H�P�S�\�Y�L���H�U�H�S�`�Z�L�Z���H�U�K���T�H�[�L�Y�P�H�S���P�K�L�U�[�P�Ä�J�H�[�P�V�U��

Table 1: 

METHOD STANDARD BASIS MEASUREMENT ACCURACY APPROX % MAX TEMP

Brinell (4) �(�:��������
10mm Tungsten Carbide 
ball (1) impressed under 

3,000kg load

Surface area for  
known load

�—���� 50!C

Vickers (HV) �(�:��������
136! Diamond pyramid 
impressed under load

Surface area for  
known load

�—���� 50!C

Rockwell (HR) A,B,C
�(�:��������  

ISO6517-1

120! Conical Diamond 
Steel ball used for soft 

metals

Depth of impression 
under known load  

(15 - 150kg)
�—���� 50!C

Equotip (2) NIL “Rebound” Method Height of rebound Poor –

Poldi (3) NIL
10mm Ball impressed 

with hammered test bar
Comparative impression

Very Poor 
���—��������

50!C
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WHERE TO TEST?

Testing can be carried out in the laboratory, workshop or on site.

�/�V�^�L�]�L�Y�����Z�P�[�L���[�L�Z�[�P�U�N���^�P�[�O���W�V�Y�[�H�I�S�L���L�X�\�P�W�T�L�U�[���J�H�U���V�M�[�L�U���O�H�]�L���K�P�M�Ä�J�\�S�[�P�L�Z���V�M���H�J�J�L�Z�Z�����Z�\�Y�M�H�J�L���W�Y�L�W�H�Y�H�[�P�V�U���H�U�K���]�P�I�Y�H�[�P�V�U�����^�O�P�J�O��
may reduce the accuracy of testing.

TESTING PROCEDURES AND EQUIPMENT

The table above sets out the methods of identifying  common indentation hardness, and other types of ha rdness tests.It is 
�H�I�Z�V�S�\�[�L�S�`���]�P�[�H�S���[�V���\�U�K�L�Y�Z�[�H�U�K���[�O�L���Z�W�L�J�P�Ä�J���\�Z�L�Z�����Z�[�Y�L�U�N�[�O�Z���H�U�K���H�U�`���^�L�H�R�U�L�Z�Z�L�Z���V�M���¶���H�U�K���J�V�Y�Y�L�J�[���Y�L�X�\�P�Y�L�T�L�U�[�Z���H�U�K���W�Y�V�J�L�K�\�Y�L�Z��
demanded by – each of these methods in order to ens ure consistent, comparable results in testing.
 
INTERPRETING TABLE 1 ±  SOME IMPORTANT CONSIDERATIONS
1.  Where the maximum hardness of the work exceed 450 HB, but doesn’t exceed 650 HB, the standard says a tungsten 

carbide ball must be used.
2.  Equotip is a “rebound” method of hardness testing, which does NOT measure hardness (indentation or plastic 

�K�L�M�V�Y�T�H�[�P�V�U�����I�\�[���N�P�]�L�Z���H���Y�L�Z�\�S�[���J�V�U�]�L�Y�[�P�I�S�L���^�P�[�O�P�U���H���Y�L�Z�[�Y�P�J�[�L�K���Y�H�U�N�L���P�U�[�V���H�U���P�U�K�L�U�[�H�[�P�V�U���O�H�Y�K�U�L�Z�Z���Ä�N�\�Y�L�� 
This method is not standardised and gives only indicative results. It is extremely dependent on the operator, test material 
and surface condition.It is NOT recommended on quenched and tempered steel, or surfaces that aren’t bright and 
smoothly ground.

�����������;�O�L���7�V�S�K�P���[�L�Z�[���P�Z���Z�V�T�L�[�P�T�L�Z���L�T�W�S�V�`�L�K���P�U���[�O�L���Ä�L�S�K�����,�]�L�U���[�O�V�\�N�O���P�[���P�Z���H�U���P�T�W�Y�L�Z�Z�P�V�U���T�L�[�O�V�K�����P�[���K�P�Z�W�S�H�`�Z���]�L�Y�`���W�V�V�Y���H�J�J�\�Y�H�J� �̀���
It is not recommended for quenched and tempered steel.

4.  The Brinell test is strongly recommended for all BISPLATE® grades as it is widely accepted as the industry standard. 
���)�Y�P�U�L�S�S���N�P�]�L�Z���H���T�V�Y�L���K�L�Ä�U�P�[�L���Y�L�H�K�P�U�N�����I�`���S�L�H�]�P�U�N���H���T�V�Y�L���K�L�Ä�U�P�[�L���P�T�W�Y�L�Z�Z�P�V�U���V�U���[�O�L���W�S�H�[�L�������0�[���P�Z���[�O�L���Z�[�H�U�K�H�Y�K���L�T�W�S�V�`�L�K���H�[��
Bisalloy and by other manufacturers, both on the production line and in the laboratory. 
�;�O�L���O�H�Y�K�U�L�Z�Z���Y�H�[�P�U�N���V�U���H���J�L�Y�[�P�Ä�J�H�[�L���P�Z�Z�\�L�K���I�`���)�P�Z�H�S�S�V�`���P�Z���T�L�H�Z�\�Y�L�K���P�U���)�Y�P�U�L�S�S���O�H�Y�K�U�L�Z�Z�����*�V�U�]�L�Y�[�L�K���]�H�S�\�L�Z���M�Y�V�T���V�[�O�L�Y��
methods such as Rockwell or Vickers (more often used in laboratory testing small samples of steel, or in small-parts 
engineering, and not ideal for use in the production environment) can cause small discrepancies from the Brinell rating on 
�[�O�L���J�L�Y�[�P�Ä�J�H�[�L��
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PROPER PREPARATION OF THE TEST SURFACE

Since BISPLATE® is a quenched and tempered steel, some decarburisa tion will occur on the plate surface during the hea t 
treatment process. The thickness of the decarburise d layer (the very thin surface layer which has lost carbon during austenitising) 
will vary depending on the plate thickness. This de carburised layer will get thicker as the plate thic kness increases.

To ensure testing accuracy, surface scale and the d ecarburised layer must always be removed by either grinding or machining 
from the areas where hardness measurements are taken. The minimum grinding or machining depths are lis ted in the Table 2.

Table 2: 

PLATE THICKNESS MIN GRINDING OR MACHINING DEPTHS (mm)

�˜���� 0.2

>6-10 0.3

>10-20 0.5

>20-50 0.7

�%���������� 1.0

�%���� 1.5

Without removing the entire decarburised layer by grinding or machining, the results of the hardness test will be invalid.

It should also be noted that the area tested should be a min. of 75mm from any thermally cut surface to avoid any  
heat-affected zone.

�;�O�L���[�L�Z�[�L�K���H�Y�L�H���T�\�Z�[���Y�L�W�Y�L�Z�L�U�[���[�O�L���^�O�V�S�L���T�H�[�L�Y�P�H�S�����T�\�Z�[���I�L���J�S�L�H�U�����M�Y�L�L���M�Y�V�T���\�U�^�H�U�[�L�K���Z�J�H�S�L�����H�U�K���T�\�Z�[���I�L���Å�H�[���� 
�Z�\�M�Ä�J�P�L�U�[�S�`���[�O�P�J�R���H�U�K���Z�T�V�V�[�O����

The test piece must be well supported and not subject to movement or vibration.
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CALIBRATION

To further ensure accuracy and consistency, all testing 
equipment must be calibrated (usually 3 yearly) and 
checked daily against calibration blocks.

PERSONNEL COMPETENCY

For all tests, the operator requires training in the correct 
methods and assessment acceptable to the employer. 
Preference is given to NATA registered laboratories for high-
risk applications.

REPORTING

�9�L�W�V�Y�[�P�U�N���Z�O�V�\�S�K���P�U�J�S�\�K�L���W�S�H�[�L���P�K�L�U�[�P�Ä�J�H�[�P�V�U�����S�V�J�H�[�P�V�U����
method, result, date, surface condition, operator’s name 
�H�U�K���Z�P�N�U�H�[�\�Y�L�����9�L�M�L�Y���[�V���(�:����������

Table 3: 

GRADE
SPECIFIED 

HARDNESS (HB)
TYPICAL HARDNESS 

(HB)

�)�0�:���� 255

BIS320 320 - 360 340

BIS400 370 - 430 400

BIS450 425 - 475 450

BIS500 477 - 534 500

 

Currently – already unique among other manufacturers – 
Bisalloy goes to the extent of physically testing every plate 
produced – that is, each one goes through the full process 
of grinding, test and measure.

The size of the indentation is measured using the latest 
video imaging technology, which is interfaced with a 
dedicated computer to generate a BH number to within one 
point.

This testing procedure is now fully automated including 
automated grinding and indentation, guaranteeing an 
even greater and more consistent level of accuracy and 
repeatability.

Disclaimer  
Every care has been taken to ensure the accuracy of information 
contained in this manual which supersedes earlier publications, 
however Bisalloy Steels•  shall not be liable for any loss or damage 
howsoever caused or arising from the application of such information. 
Typical values are provided for reference information only and no 
guarantee is given that a speci®c plate will provide these properties. 
Speci®cation correct at time of printing, however information is subject 
to change without notice.

Registered Trade Marks
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