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Hardness of minerals I: the Mohs scale
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14

1000

500

Corundum
Topaz

Ortho- Quartz
Apatite clase
Calcite Fluorite
Talc Gypsum

Vickers
Hardness
0

0
1

Finger nail

2

3

4

5

6

Steel of a pocket knife Window glass

0°

1500

VcikersHardness

Knoop Hardness
2000

13

°

4000

Diamond

148

6000

°
172

8000

Mineralogists conventionally characterize the hardness of
minerals by the Mohs Scale, which was devised by the German
mineralogist Friedrich Mohs in 1812. This scale runs from 1 at
the softest to 10 at the hardest, and any mineral assigned a
greater value can scratch any mineral with a lesser value.
Common minerals define the integer values on this scale, as is
shown here. Common substances like glass and the human
fingernail provide additional benchmarks convenient to
measuring hardness according to the Mohs scale.
The Mohs scale is not linear, the integers assigned to key
minerals do not allow determination of non-integer intermediate
values, and the procedure for "scratching" was not well defined.
More quantitative schemes to measure hardness include the
Knoop scale, devised by Frederick Knoop of the U.S. National
Bureau of Standards in 1939. Knoop hardness of a substance is
determined by measuring the area of a "diamond-shaped"
indentation made by a particular set of facets of a diamond
pressed into the substance at a set pressure for a set time.
Another scheme is the Vickers hardness test, devised by R.L.
Smith and G.E. Sandland, engineers at Vickers, Ltd. of the
United Kingdom in the 1920s. Vickers hardness is similarly
determined by measuring the area of a square indentation made
by a diamond at a given pressure. Other measures of hardness
include Brinell Hardness, which measures the area of the
indentation made by a steel sphere, and Rockwell Hardness,
which measures the depth of the indentation made by a steel
sphere or a diamond-tipped cone.
This plot shows the non-linearity of the Mohs
scale by comparing the hardness of its index
minerals to their hardness as measured by the
Knoop and Vickers methods. Further pages
Knoop
in this series seek to explain some of the
Hardness
controls on hardness of minerals.
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