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1.2.1.2 These contradictions have led to the development of a “calculated ash content” method as a recommended
alternative for use with aviation piston engine oils. This procedure is based on the ideal conversion of selected
metallic elements to their theoretical oxide weights and then summing the components to obtain a total value.
The seven metallic elements chosen were selected as being those most likely to be present in lubricant
manufacturing and packaging plants. As such they would also be the most likely contaminants to be found in
the aviation lubricants specified.
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2.2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM D 4628 Standard Test Method for Analysis of Barium, Calcium, Magnesium and Zinc in Unused Lubricating Oils
by Atomic Absorption Spectrometry

ASTM D 4951 Standard Test Method for Determination of Additive Elements in Lubricating Qils by Inductively Coupled
Plasma Atomic Emission Spectrometry

ASTM D 5185 Determinatic dditive Elements otals,—and—Co
Indyctively Coupled Plasma Atomic Emission Spectrometry

d—Lubricating Oils by

3. TEST REQUIRHMENTS
3.1  Measurements$

3.1.1  The concenfration of the selected metallic elements are determined by the appropriate ASTM|test method listed in
Section 2. The measurements for iron, copper, and silicon have no spedéified ASTM method gnd, therefore, are to
be determined using standard accepted laboratory methods. For military qualification purpgses, the trace metal
content for fron, copper, and silicon shall be obtained using the¢procedure noted in 4.5.2 pf SAE J1899. The
values are recorded as Kg/mg (parts per million, ppm) of each €lement. The elements to be|measured are listed
in Table 1.

TABLE 1 - ELEMENTS TOBE MEASURED

Element Oxide €onversion Factors
Magnesium 1.66x 107
Zinc 124 x 107
Calcium 1.40 x 107
Sodium 1.35x 107"
Iron 1.43x 107
Copper 1.25x 107
Silicon 2.14x10™

3.2 Calculations

3.2.1 The concenfration of each metal element is then converted to its equivalent oxide masg by multiplying the
obtained eldment's ppm value by the corresponding oxide conversion factor shown in Tablg 1. The product for
each conversion is reported individually as “metal oxide, percent mass” for each element. The sum of these
combined metal oxide masses are then computed.
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