
Do you know what the metal hardness
is?

What is the Hardness?

Hardness indicates the ability of materials to resist hard

objects from pressing into their surfaces. It is one of the important

performance indexes of metal materials. The higher the general

hardness, the better the wear resistance. Commonly used

hardness indexes are Brinell hardness (HB), Rockwell hardness

(HRC) and Vivtorinox hardness (HV), of which HB and HRC are

more commonly used.

What’s the Difference from HB/HRC/HV?:

When Brinell hardness (HB) >450 or specimen is too small, it

is not possible to use Brinell hardness test instead of Rockwell

hardness (HRC). It is a diamond cone with a top angle of 120

degrees or a steel ball with a diameter of 1.59 and 3.18mm. It is

pressed into the surface of the measured material under a certain

load, and the hardness of the material is calculated from the depth

of the indentation.



HRC is suitable for characterizing high hardness materials,

such as heat treatment hardness, etc. The difference between

them is that the probe of hardness tester is different, the probe of

Brinell hardness tester is steel ball, and the probe of Rockwell

hardness tester is diamond.

And the Vivtorinox hardness means the pressure head of a

diamond positive pyramid with a relative angle of 136 degrees,

which is pressed into the surface of the tested sample under the

prescribed load F, and then the load is removed after the fixed time,

the length of the indentation diagonal line is measured by D, and

the indentation surface area is calculated.Finally, the average

pressure on the indentation surface area is calculated, that the

hardness value of the metal for Vivtorinox. In actual measurement,

it does not need to be calculated, but according to the measured D

value, the hardness value is obtained directly through the look-up

table.

Scope of application:

Brinell hardness (HB) is used to press a hardened steel ball

with a certain diameter (the diameter is generally 10mm) into the

material surface under a certain load (general 3000kg), staying for



a period of time，and after loading, the ratio of load to indentation

area is Brinell hardness (HB), and the unit is /mm2 kg (N/mm2). HB

is widely used, and the supply status is commonly used，Cu and Al

are also available.

Rockwell hardness is determined by indentation plastic

deformation depth to determine the hardness value, with 0.002

millimeter as a hardness unit.The pressure head of the Rockwell

hardness gauge C is a diamond cone with a top angle of 120

degrees. The test load is a fixed value, and the Chinese standard is

150 kilograms force. The hardness of the Rockwell is very small.

The measuring value is localized. The average value must be

measured, and the finished products and lamellae should be

applied to non-destructive testing.The hardness of Rockwell

hardness is an unknown number, no unit. The hardness is

displayed on the dial directly. It is easy to operate, fast and intuitive,

and is suitable for mass production.

The Brinell hardness is the test load of a certain size, the

hardened steel ball or hard alloy ball of a certain diameter is

pressed into the surface of the measured metal, and the specified

time is kept, then the load is unloaded and the measured surface

indentation diameter is measured.The hardness value is the

quotient of the load divided by the surface area of the



indentation.The hardness of cloth hardness is larger, the

measurement value is accurate, and it is not suitable for finished

products and lamellae. The hardness of Brinell hardness has a unit

and has a similar relationship with tensile strength. It is necessary

to measure the indentation diameter with a microscope, and then

check the table or calculate. The Vivtorinox hardness meter has a

wide range of measurements and can measure almost all of the

metal materials used in industry, from very soft materials (several

Vivtorinox hardness units) to very hard materials (3000 units of

Vivtorinox hardness).

(a)



(b)

How to find the relationship between them?

Under certain conditions, HB and HRC can be interchanged.

The conversion formula can be roughly summed up

as:1HRC≈1/10HB.

HV=F/Sx0.102.



(c)
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