ENGINEERING MATERTAL SPECIFICATION

Material Name Speciiication Number
PLATING, HARD CHROMIUM AND ALUMINUM OXIDE WSE-M1P30-A
1. SCOPE

This specification defines the electrochemical deposition of a hard
chromium and aluminum oxide plating on ferrous parts.

2. APPLICATION

This specification was originally released for chromium/ceramic plating on
piston rings to provide high wear resistance, low cylinder wear, and high
thermal loading capacity.

3. REQUIREMENTS
3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein 1is required for materials/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variation in the final product is continuously reduced.

3.2 THICKNESS As specified on engineering drawing
(ASTM B 504, B 748, or B 499)

The amount of metal deposited on exposed surfaces shall be determined
by stripping, deplating as described in ASTM B 504, or by optical
measurements on a ross section as described in ASTM B 748, or by
magnetic measurement as described in ASTM B 499. 1In case of dispute,
the optical method shall be the referee method.

3.3 ADHESION

The plating shall adhere to the base metal and show no separation
from the base metal on examination with the unaided eye.

This test method shall be performed both before and after heating for
4 h at 175 C in the following manner:

Position the part in a vise or holding fixture so that the
significant plated surface is perpendicular to the saw blade and that
the cutting motion of the blade is in a direction which tends to pull
the plating away from the base metal.
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3.4 APPEARANCE AND STRUCTURE

The plating shall be a chromium coating with Aluminum Oxide in a
microcrack network.

3.4.1 Microcrack Density 30 - 90 cracks
(Procedure per ES-E1EC-18021-AA, except per micrometre
current density 30 A/dm2)

3.4.2 % Aluminum Oxide Particles 2 -~ 6 % by volume
(Determined by wet chemical methods)

3.4.3 Aluminum Oxide Particle Size 0.5 - 5 micrametre
(Determined metallographically)

3.4.4 Coating Hardness
(ISO 6507/3)

Surface measurement after light polish 900 - 1200 HV 0.1

3.5 HYDROGEN EMBRITTLEMENT

3.5.1 Cleaning methods which cause hydrogen embrittlement should be
avoided. Carburized parts (case depths in excess of 0.30 um,
hard drawn spring wire parts, steel bolts having a Rockwell
hardness of C27 and over, and all other parts having a
hardness of over Rockwell C 32 are considered susceptibel to
hydrogen embrittlement. Any standard cleaning methods are
acceptable providing the following restrictions are observed:

Carburized parts must have been stress relieved for 1 hour
at 135 C min before cleaning.

None of the parts mentioned above shall be cleaned by acid
solutions unless specifically authorized and approved by
the customer.

3.5.2 Refer to Ford Material Specification WSS-M9SA3-A for hydrogen
embrittlement relief requirements.

3.6 PLATING METHOD

It is not intended to limit the formula or procedure of plating
except as indicated. Any process resulting in satisfactorily meeting
the requirements outlined herin will be approved, and must become art
of the Supplier's control plan.
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