	Brinell Hardness Test

Dr. J. A. Brinell invented the Brinell test in Sweden in 1900. The oldest of the hardness test methods in common use today, the Brinell test is frequently used to determine the hardness of forgings and castings that have a grain structure too course for Rockwell or Vickers testing. Therefore, Brinell tests are frequently done on large parts. By varying the test force and ball size, nearly all metals can be tested using a Brinell test. Brinell values are considered test force independent as long as the ball size/test force relationship is the same.

In the USA, Brinell testing is typically done on iron and steel castings using a 3000kg test force and a 10mm diameter carbide ball. Aluminum and other softer alloys are frequently tested using a 500Kg test force and a 10 or 5mm carbide ball. Therefore the typical range of Brinell testing in this country is 500 to 3000kg with 5 or 10mm carbide balls. In Europe Brinell testing is done using a much wider range of forces and ball sizes. It's common in Europe to perform Brinell tests on small parts using a 1mm carbide ball and a test force as low as 1kg. These low load tests are commonly referred to as baby Brinell tests.

Standards

Brinell Test methods are defined in the following standards:

· ASTM E10 

· ISO 6506 

Brinell Test Method

All Brinell tests use a carbide ball indenter. The test procedure is as follows:

· The indenter is pressed into the sample by an accurately controlled test force. 

· The force is maintained for a specific dwell time, normally 10 - 15 seconds. 

· After the dwell time is complete, the indenter is removed leaving a round indent in the sample. 

· The size of the indent is determined optically by measuring two diagonals of the round indent using either a portable microscope or one that is integrated with the load application device. 

· The Brinell hardness number is a function of the test force divided by the curved surface area of the indent. The indentation is considered to be spherical with a radius equal to half the diameter of the ball. The average of the two diagonals is used in the following formula to calculate the Brinell hardness. 


The Brinell number, which normally ranges from HB 50 to HB 750 for metals, will increase as the sample gets harder. Tables are available to make the calculation simple. A typical Brinell hardness is specified as follows:

356HBW

Where 356 is the calculated hardness and the W indicates that a carbide ball was used. Note- Previous standards allowed a steel ball and had an S designation. Steel balls are no longer allowed.

Applications

Because of the wide test force range the Brinell test can be used on almost any metallic material. See the application guide. The part size is only limited by the testing instrument's capacity.

Strengths

1. One scale covers the entire hardness range, although comparable results can only be obtained if the ball size and test force relationship is the same. 

2. A wide range of test forces and ball sizes to suit every application. 

3. Nondestructive, sample can normally be reused. 

Weaknesses

1. The main drawback of the Brinell test is the need to optically measure the indent size. This requires that the test point be finished well enough to make an accurate measurement. 

2. Slow. Testing can take 30 seconds not counting the sample preparation time. 


Bench Top Brinell Hardness Testers
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Bench top Brinell testers are well suited for testing applications that have low to medium rates of production and require the highest level of accuracy. The MJ Brinell is a motorized deadweight tester with an automatic test cycle and adjustable dwell. The J Brinell is a manually operated deadweight tester with the high accuracy of the MJ but requires no external power source. 

Model MJ Features 
· Dashpot controlled load application 

· Pre-calibrated dead weights 

· Motorized automatic test cycle with indicator light 

· Adjustable dwell 0-60 seconds 

· Standard loads 500/1000/1500/2000/2500/3000 Kg 

· Low load model adds 187.5/250/750 Kg weights 

· Conforms to ASTM E10 

Model J Features 
· Dashpot controlled load application 

· Pre-calibrated dead weights 

· Standard loads 500/1000/1500/2000/2500/3000 Kg 

· Low load model adds 187.5/250/750 Kg weights 

· Conforms to ASTM E10 

Specifications
	Specification
	Model MJ
	Model J

	Throat Depth
	6 in (150mm)

	Vertical Capacity
	9 in (230mm)

	Ram Stroke
	1/8 in (3mm)

	Base Dimension (w x d)
	15 in x 26 in 395mm x 660mm)

	Overall Height
	32 in (825mm)

	Operation
	Motorized
	Manual

	Motor
	115v / 60Hz /1Ph (optional 220 / 50 / 1) 
	N/
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Helpful Hints on Changing from Steel to Carbide balls 
􀂾Make certain that the test blocks you are using have been calibrated with a carbide ball. If they were calibrated using a steel ball the results may indicate that the tester is out of calibration when it the result of the ball causing the tester to read lower. 

􀂾Do everything possible to control the use of the carbide balls. There are possibly 100’s of steel balls in your facility. When changing over to carbide you should try to collect and discard all of the steel balls in your facility. 

􀂾Mark the indenter holder when you change to carbide. A piece of red tape around the cap would help users understand that there is something different. All new Wilson indenters with a carbide ball will have a scribe line around the cap to indicate that they are different from steel ball indenters. 

􀂾Mixing up steel and carbide balls could be a major problem if you are not careful. The carbide balls are less magnetic but the difference is not easily detectable when the ball is 1/16 in. diameter. The carbide balls also weigh about twice as much as the steel balls, but will take a sensitive scale to detect the difference when the balls are very small. The following is the nominal weights of the various size balls. 

􀂃Ball Size Steel weight Carbide weight 
􀂃1/16 in 0.016g 0.031g 

􀂃1/8 in 0.131g 0.248g 

􀂃¼ in 1.05g 1.984g 

􀂃½ in 8.401g 15.873g 

􀂾When using a carbide ball the results will be from 0.5 to 1.0 points lower on the same material when compared to the results using a steel ball. This is due to the higher modulus of the carbide balls that allow them to penetrate the surface of the sample deeper. The test data was generated to show the shift in the most popular scales. 
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