@ Engineering Material Specification

Material Name

BEARING, STEEL BACKED, ALUMINUM ALLOY, UNPLATED

1. SCOPE

Specification Number

ESE-M8A15-A1
ESE-M8A15-A2
ESE-M8A15-A3

The materials defined by these specifications are unplated aluminum alloy bearing metals.

2. APPLICATION

These specifications were released originally for insert type camshaft, connecting rod or
main engine bearings.

3. REQUIREMENTS

3.1 COMPOSITION
The bearing shall consist of a steel backing with an aluminum alloy bonded to it.
3.1.1 Steel Backing
SAE 1008 thru SAE 1020 cold rolled.
3.1.2 Lining Alloy
Al A2 Al
Lead 6.5 - 10.3 - 4.0 - 8.0
Silicon 3.5-4.5 3.5-4.5 3.5-4.5
Tin 1.0 - 2.0 - 0.2 -1.2
Cadmium - 0.75 - 1.40 -
Copper 0.5 - 1.0 - 1.0 max
Iron 0.50 max 0.45 max .50 max
Manganese -— - 1.0 max
Magnesium - - 0.25 max
Others, Each 0.05 max - -
Others, Total 0.25 max 0.35 max 0.35 max
Aluminum Remainder Remainder Remainder
See Note Sect. 3.1.4 Sect. 3.1.5 Sect. 3.1.6
3.1.3 Each of the materials has features or processing which is unique to that
specific alloy and source; see following notes.
Date s, Revisions é Z%&a Z M
| {780 0508 Revised Al and Added A2 and A3 Materials (CLE3K=RD 74 3000L
1979 04 01 Added Note and Sects 3.1.3 and 3.1.4 R3.00-6578 CE3IH-RD740100-546 |
1978 09 21 Released CE3H-DR743091-E
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3.1.4 A thin layer of 99.0% min eluminum is present between the steel backing
and the Al lining alloy to facilitate bonding.

A thin sacrificial overlayer of aluminum containing some lead-tin is
produced on the outer bearing surface of the Al lining alloy during the
manufacturing process. This layer may be present on bore or finish-in-
place bushings and must be machined off during subsequent finishing
operations, usually after assembly into the engine. To obtain a
representative sample for lining analysis, a minimum of 0.18 mm (0.007 in)
must be removed from the bearing surface and discarded prior to

" obtaining the lining alloy sample. This layer will not be present, having
been machined off by the supplier, on conventional rod and main half shell
bearings and finished-to-size bushings.

3.1.5 The A2 lining alloy is a wrought strip pressure bonded to the steel backing.

A thin layer of electroplated nickel, approximately 0.0013 mm (0.00005 in)
in thickness, is present on the steel backing under the lining alloy to
facilitate bonding.

3.1.6 The A3 lining alloy is continuous cast and pressure bonded to the steel
backing, with the aluminum rich side to the steel backing and the lead rich
side to the bearing surface. :

The percentage of lead in the lining alloy decreases as the steel-to-lining
bond line is approached. Any sampling for lead must be done as close to
the running bearing surface as possible, preferably at 0.025 mm (0.001 in)
maximum depth.

3.2 QUALITY

The quality of the bearing material and steel back shall be uniform, free from
surface or internal defects detrimental to the performance of the bearing. The
bearing metal shall be firmly and continuously bonded to the steel back.

3.3 SUPPLIER'S RESPONSIBILITY

Material supplied to this specification must be equivalent to that originally
approved. Changes in formulation or processing shall not be made without prior
approval as described in Supplier Procedure -A.

4. APPROVAL OF SUPPLIERS

Suppliers to this specification must be approved by the affected product engineering office.
Procedure for gaining approval of a specific material to a new/existing ES-M specification is
contained in Supplier Procedure I~A. Approved new suppliers will be added to the
Engineering Materiais Approved Source List.
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