@ ENGINEERING MATERIAL SPECIFICATION

Materiai Name

sDecirlication Number

LOW FRICTION CORROSION RESISTANT WSE-M399J380-A
SOLID FILM LUBRICANT CCATING

1. SCOPE

The material described in this specification defines the composition,
physical and functional chazracteristics of a thermoset resin bonded solid
film lubricant coating used for piston skirt application. This coating
provides very low friction and extremely low wear against conventional
cylinder bore surfaces honed to standard 10 - 20 microinch surface finish.
This material is also suitable for applications requiring extremely low
wear and corrosion resistance against most of the surfaces involving
boundary lubrication conditions such as oil pump wear surfaces, cylinder
‘bore surfaces, etc.

2. APPLICATION

This specification was released originally for low friction wear resistant
piston skirt coating for 4.6 L and 2.5 L modular engines.

3. REQUIREMENTS

3.1 STATISTICAL PROCESS

Suppliers must confcrm to the requirements of Feord Quality System
Standard Q-101. A mutually acceptable Contrel Plan as described
therein i1is reguired Zfor material/source approval. Appropriate
statistical tool= must be used to analyze process/product data so
that variation in the final product is continuously reduced.

3.2 INFRARED SPECTRCPHCOTCMETRY AND/OR THERMAL ANALVSIS

Ferd Motor Company, at its option, may conduct infrared and/or
thermal analysis c¢i material/parts supplied to this specification.
The IR spectra and thermograms established for initial approval shall
constitute the reference standard and shall be kep; on file at the
designated material laboratory. All samples shall produce IR spectra
and thermograms that correspond to the refersnce standard when tested
under the same conditions.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indiczted herein are based on material conditioned in
a controlled atmoschere of 23 +/- 2 € and 50 +/- 5 % relative
humidity for not less than 24 h prior to testing and tested under the
same conditions unless otherwise specified.
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3.4 COMPOSITION
Thermoset Resin + Cross-linking Agent 45 - 60 wt §
Molybdenum Disulfide 20 - 25 wt §
Graphite 15 - 20 wt %
Boron Nitride 5 - 10 wt &
3.5 PROPERTIES
The solid film lubricant 1is applied on the piston surface, with
proper surface preparation, in a thickness ranging from 10 to 50
microns (for the current piston application using a transfer film
process the thickness range specified is 10 - 15 micrens). Piston
temperature is maintained at 21 - 32 C during the coating application
process. :
Following the application, the coating is cured in two stages:
90 - 100 C for 15 minutes
200 - 210 € for 45 minutes
After curing the coating becomes hard and attains gravish black
color.
3.5.1 Adhesion
Using proper surface preparation and application processes,
the coating on the piston surface shall adhere for the life
of the engine and function under all the conditions the
piston is exposed to in the engine.
3.5.2 Friction
The frictional characteristics of the coating are:
a. Friction Coefficient (Dry) at 0.04 - 0.06
Room Temperature (21 - 32 C)
b. Friction Coefficient at 340 ¢ 0.03 - 0.05
c. Friction Coefficient in SW - 40W 0il 0.03 - 0.06
at Loads Up to 10.3 mPa
3.5.3 Wear
At the conditions shown above in 3.5.2, the wear against a
counterface loaded with the coating (transferred onto the
surface during a normal wear test) shall be < 5 microns
per/100 h initially and 1 micron/100 h after stabilization.
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