
HARDNESS OF MINERALS AND CERAMICS 
There are several hardness scales for describing the resistance of 

a material to indentation or scratching. This table lists a number 
of common materials in order of increasing hardness. Values are 
given, when available, on three different hardness scales: the origi-
nal Mohs Scale (range 1 to 10); the modified Mohs Scale (range 1 

to 15), and the Knoop Hardness Scale. In the last case, a load of 
100 g is assumed.
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Material Formula Mohs Modified mohs Knoop
Graphite C 0.5
Talc 3MgO·4SiO2·H2O 1 1
Alabaster CaSO4·2H2O 1.7
Gypsum CaSO4·2H2O 2 2 32
Halite (rock salt) NaCl 2
Stibnite (antimonite) Sb2S3 2.0
Galena PbS 2.5
Mica 2.8
Calcite CaCO3 3 3 135
Barite BaSO4 3.3
Marble 3.5
Aragonite CaCO3 3.5
Dolomite CaMg(CO3)2 3.5
Fluorite CaF2 4 4 163
Magnesia MgO 5 370
Apatite CaF2·3Ca3(PO4)2 5 5 430
Opal 5
Feldspar (orthoclase) K2O·Al2O·6SiO2 6 6 560
Augite 6
Hematite Fe2O3 6 750
Magnetite Fe3O4 6
Rutile TiO2 6.2
Pyrite FeS2 6.3
Agate SiO2 6.5
Uranium dioxide UO2 6.7 600
Silica (fused) SiO2 7
Quartz SiO2 7 8 820
Flint 7
Silicon Si 7
Andalusite Al2OSiO4 7.5
Zircon ZrSiO4 7.5
Zirconia ZrO2 1200
Aluminum nitride AlN 1225
Beryl Be3Al2Si6O18 7.8
Beryllia BeO 1300
Topaz Al2SiO4(OH,F)2 8 9 1340
Garnet Al2O3·3FeO·3SiO2 10 1360
Emery Al2O3 (impure) 8
Zirconium nitride ZrN 8+ 1510
Zirconium boride ZrB2 1560
Titanium nitride TiN 9 1770
Zirconia (fused) ZrO2 11
Tantalum carbide TaC 1800
Tungsten carbide WC 1880
Corundum (alumina) Al2O3 9 2025
Zirconium carbide ZrC 2150
Alumina (fused) Al2O3 12
Beryllium carbide Be2C 2400
Titanium carbide TiC 2470
Carborundum (silicon carbide) SiC 9.3 13 2500
Aluminum boride AlB 2500
Tantalum boride TaB2 2600
Boron carbide B4C 14 2800
Boron B 9.5
Titanium boride TiB2 2850
Diamond C 10 15 7000
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