ENGINEERING MATERIAL SPECIFICATION

Material Name

File Control No. Specification Number
COA'I:T.NG - MOLYBDENUM/AIIOY, CO-DEPOSIT WSD-M1P84-A1
COATING - MOLYBDENUM WSD-M1PB4-A2

1. SCOPE

The materials defined by this specification are molybdenum-nickel
-chromium and molybdenum alloys, applied by plasmd/flame spray processes.

2. APPLICATION

These
scuff

specifications were released originally for coatings used where a
and wear resistant surface is required, e.g., piston rings.

3. REQUIREMENTS

3.1 STATISTICAL PROCESS
Suppliers must conform to the requirements of Ford Quality Systea
Standard Q-101. A mutually acceptable Contrel Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyse process/product data so
that variation in the final product is continuously reduced.
3.2 COMPOSITION (Weight Percent) (Prior to Deposition)
3.2.1 PRE-DEPOSIT mix
Al A2
Molybdenum powder 67.0 - 80.0 -
Binder powder 20,0 - 33,0 -
Molybdenum wire - 100%
3.2.2 CONSTITUANT COMPOSITION
| Al a2
Molybdenum powder 98,5% min. -
Molybdenum wire - 99,5% min.
Binder
Chromium 13,0 - 20,0%
Iron 3,0 - 5,0%
Silicon 3,0 - 5,0%
Boron 2,75 - 4,75%
Carbon 0,6 - 1,3%
Cobalt 1,0% max
Nickel + Cobalt 64,0 - 75,0%
Note: The selected composition of powder/wire pre-deposit and
depositing conditions shall form part of the agreed Countrol Plan
and will be dependent on Supplier’'s processing route.
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3.4 THICKNESS .
(FLTM CA 158-1) As specified on Engineering drawing.

WSD-M1P84-A1/A2

3.5 MICROSTRUCTURE
3.5.1 MATRIX

The matrix structure shall consist of heat and impact distorted
particles, interlocking and bonding to form a dense layer. These
particles/phases shall be by area:

Al a random mix molybdenum 50% min with nickel-chromium 15% min
A2 molybdenum 80% min.

The aim is to produce complete inter-particle and interface fusion
with the minimum of porosity and oxide films. However isolated
unmelted/non-interlocked particles are acceptable, but groups of
such particles are not.

For inlayed deposits in the zone between layer runout and the full
depth of deposit (ie. zome of oblique spray impingment) some local
intermittent non-bonding shall be permitted to an extent and at
locations defined in the control plan, provided the adhesion
requirements of 3.8 are fulfilled. Non-bonding, in this zone,
shall not exceed 50% of the length of interface on any sectiom.

3.5.2 POROSITY

Full face coatings shall not exceed a maximm of 15% porosity,
while inlayed coating shall not exceed a maximum of 20%. The pores
‘must be uniformly distributed. The maximum pore diameters shall be
0.050 mm, except that within each cross section, up to two pores
may be allowed with 0.10 mm maximum diameters providing tliey do not
open to the interface and are also at least 0,050 mm apart.

Within the oblique impingement zone, extending to 1.25 times the
full deposit thickness from the inlay edge, pore sizes double that
normally considered acceptable shall be permitted.

NOTE: In order to cover specific microstructural requirements for the
potentially wide range of processing and component conditions
(metal spray, plasma spray, wire, powder, powder mixture, inlay and
full face deposits), assessment of matrix and porosity will be
controlled by reference to photomicrographs representing structures
of deposits for which approval is originally given. These
photomicrographs, locations of assessment and the metallographic
preparation technique shall be part of the control plan.
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