Issued:  03/06
CBPL 69-08R0  Page 1 of 3
Revised:  00/00



U.S. CUSTOMS AND BORDER PROTECTION

LABORATORY METHODS
CBPL Method 69-08

ASTM C 1326

Standard Test Method for Knoop

Indentation Hardness of Advanced Ceramics
SAFETY STATEMENT
This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.
METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.

0.

SCOPE AND FIELD OF



APPLICATION

0.1

This method can be used to determine the Knoop indentation hardness of ceramic products classified under subheading 6909.12 of the Harmonized Tariff Schedule of the United States (HTSUS).

0.2

HTSUS subheading 6909.12 provides for “Ceramic wares for laboratory, chemical or other technical uses:  Articles having a hardness equivalent to 9 or more on the Mohs scale.”  This hardness is defined as that of single crystal aluminum oxide (sapphire).  The classic Mohs test, however, is not sufficiently accurate or precise for determining the hardness of ceramics, especially since aluminum oxide is a common constituent of many technical ceramic products.

0.3 

This method employs the Knoop indentation hardness technique, a widely used microhardness determination procedure.  Technical literature (see Appendix), including that of several suppliers of synthetic sapphire suggests that 9 on the Mohs scale should be equivalent to a minimum Knoop hardness HK of 1,500 measured at a 1-kgf test load.
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APPENDIX

Mohs 9—Knoop Hardness Equivalent of Synthetic Sapphires

Source

Atlas Sapphire (Russia)

Crystal Systems 

Honeywell Electronic Materials

(formerly Allied-Signal/Crystar)

Rostox-N Ltd. (Russia)

Saint-Gobain Crystals(Formerly Bicron)

Saphikon (Saint-Gobain Semiconductor)

Peters and Knoop (2.1)

Kaji, et al (2.2)


Knoop Values

1530—2000

1525—2000

1600—2000

1525—2000

1525—2000

1900—2200

1655

1400—1450

NOTE:  The higher Knoop values cited above and elsewhere may have resulted from measurements made at indentation test loads of less than 1 kilogram.
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