ENGINEERING MATERIAL SPECIFICATION

Material MName

BERYLLIUM OXIDE - MOLYBDENUM/MANGANESE
METALLIZED - NICKEL PLATED

1. SCOPE

Specification Number

ESF-M96B70-4A

The material defined by this specification is a beryllium oxide
substrate, metallized with molybdenum/manganese and nickel plated on both

sides.

2. APPLICATION

This specification was released originally to define material used in the
thick film circuits in the ignition control module.

3. REQUIREMENTS

3.1 SUBSTRATE (AQL = 2.5 on Visual Requirements Only)
3.1.1 Be0 Content, min 99.5 %
3.1.2 Density, min 2.85 g/cm3
(ASTM F 77)
3.1.3 Flexural Strength, min 241 MPa
(ASTM D 2442)
3.1.4 Visual Defects
(ASTM F 109)
3.1.4.1 Burr, Fin, Flash None
3.1.4.2 Chip Open or Closed
Parts to 13 mm long or dia. 0.4 x 0.4 mm
Parts 13-25.4 mm long or dia. 0.5x 0.5 mm
Parts 25.9-50.8 mm long or dia. 0.6 x 0.6 mm
Parts over 50.8 mm long or dia. 0.8 x 0.8 mm
Date Release No. Release/Revision
1658 09 IS Io7aal-/?§'CP4S 3.1.4 & 3.2.5 Revised & Retyped, SPC Added /
1980 10 30 Added AQL CF4K-RD576983-12 '
1980 08 08 Released CF4K-RD576983-10
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3.1.4.3 Pit, Pock, Pore, max 0.076 mm

Note: No holes, voids, blisters
or porous areas allowed.

3.2 COMPOSITE

3.2.1 VUniformity of Metallizing Level B
(ASTM F 44)

3.2.2 Thickness of Metallizing 0.006-0.020 mm
(ASTM F 44)

3.2.3 Nickel Plate Thickness, min 0.0019 mm
(ASTM F 44)

3.2.4 Bond Strength, min 24,1 MPa
(ASTM F 44, Torque Peel)

3.2.5 Quality of Nickel Plate Level B
(ASTM F 44)

The nickel plate must be a dense, uniform coating with a
maximum of 2 voids per side not larger than 0.08 mm in any

dimension suitable for soft soldering. Plating will be
"pulled back" all edges 0.51 mm max. No plating shall
extend over the edge of the BeO substrate. No tails or

ragged edges permitted.
3.3 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variation in the final product is continuously reduced.

3.4 SUPPLIER'S RESPONSIBILITY

All materials supplied to this specification must be equivalent in
all characteristics to the material upon which approval was
originally granted.

Prior to making any change in the properties, composition,
construction, color, processing or labeling of the material
originally approved under this specification, whether or not such
changes affect the material's ability to meet the specification
requirements, the Supplier shall notify Purchasing, Toxicology and
the affected Materials Engineering activity of rhe proposed changes
and obtain the written approval of the Mactcrials Engineering
activity. Test data, test samples and a new code identification
are to be submitted with the request.
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