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M) ENGINEERING MATERIAL SPECIFICATION
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Material Name Specification Number
CORROSION PROTECTIVE COATING, EXTRUDED WSS-M21P30-Al1

POLYAMIDE 12 OVER A ZINC/ALUMINUM ALLOY
COATED STEEL TUBE

1. SCOPE
The material defined by this specification is an extruded polyamide 12
bonded to a primer that has been applied to a zinc/aluminum alloy coated
steel tube.
2. APPLICATION
This specification was released originally as a secondary coating over
ESA-M1A270-A (zinc/aluminum alloy coated steel) to provide additional
protection for fuel 1lines, brake 1lines, power steering lines and
transmission oil cooler lines.
3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS
Material suppliers and part producers must conform to Quality
System Requirements, QS-9000. Material specification requirements
are to be used for initial qualification of materials. A Control
Plan for ongoing production verification is required. This plan
must be reviewed and approved by the relevant Ford Materials
activity and/or Ford Supplier Technical Assistance (STA) prior to
production parts submission. Appropriate statistical tools must
be used to analyze process/product data and assure consistent
processing of the materials.
Part producers using this material in their products, wmust use
Ford approved materials and must conform to a process control plan
which has been approved by STA and/or the relevant Materials
Activity.
3.2 INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS
Ford Motor Company, at its option, may conduct infrared and/or
thermal analysis of material/parts supplied to this specificaticn.
The IR spectra and thermograms established for initial approval
shall constitute the reference standard and shall be kept on file
at the designated material laboratory. All samples shall produce
IR spectra and thermograms that correspond to the reference
standard when tested under the same conditions.
Date Action Revisions
1999 04 20 | Revised Rev. Paras 3.4, 3.5, 2.7 J. Lott
1997 05 07 Revised Deleted para 3.7.5 J. Spencer
1996 02 12 | Activated J. Spencer
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3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned
in a controlled atmosphere of 23 +/- 2 C and 50 +/- 5 % relative
humidity for not less than 24 h prior to testing and tested under
the same conditions unless otherwise specified.

3.4 SUBSTRATE

The substrate shall be low carbon steel butt welded or double wall
brazed construction which conforms to one of the following

specifications:

SAE J526 Welded Low Carbon Steel Tubing
SAE J527 Brazed Double Wall LC Steel Tubing
WSA-M1A308-A1/A2 Tubing

The above tubing shall be coated with zinc/aluminum alloy per ESA-
M1A270-A. If necessary, a chromate conversion coating may be used
over the zinc/aluminum alloy to enhance the adhesion and corrosion
registance properties of the tube.

3.5 PHYSICAL PROPERTIES POLYAMIDE 12

3.5.1 Melt Point, range 170 - 185 C
(ASTM D 3418)
3.5.2 Viscosity, range 1.95 +/- .25
(ASTM D 4066 Table PA, footnote B)
3.6 FILM PROPERTIES
3.6.1 Topcoat Type

The topcoat shall consist of polyamide 12.

3.6.2 Primer/Base Coat
Must be sufficiently cured to enhance adhesion of the
polyamide 12. An adhesion test must be part of the
required control plan.

3.6.3 Appearance

The coating shall be uniform in color and free from
discontinuities such as flow lines, pin holes, craters
or abnormal roughness. The coating shall be black in
color unless otherwise specified on Engineering Drawing.
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WSS-M21P30-Al

3.6.4 Film Thickness
(FLTM BI 117-01 or an approved eguivalent)

Polyamide 12, mim 170 Micrometers
Tube Size, nominal Coated Tube 0.D., max
4.76 mm 5.21 mm
6.00 mm 6.45 mm
6.35 mm 6.80 mm
7.94 mm 8.39 mm
8.00 mm 8.45 mm
9.53 mm 9.97 mm
10.00 mm 10.45 mm
11.11 mm 11.59 mm
12.70 mm 13.17 mm
14.29 mm 14.76 mnm
15.88 mm 16.35 mm
3.7 RESISTANCE PROPERTIES
3.7.1 Gravelometer/Salt Spray Evaluation

3.7.1.1 Room Temperature Gravelometer

Test Method: Perform gravelometer testing per
SAE J400 using five pints of gravel and salt

spray per ASTM B 117. Tubing shall show no
red rust after 2000 hours of exposure time at
non-gravel impacted areas; red rust is

allowable up to 1 mm from impacted areas.
3.7.1.2 Low Temperature Gravelometer
Test Method: The tube is to be conditioned at

- 40 C for a minimum of four hours prior to
performing gravelometer test per SAE J400

using five pints of gravel. Sample should be
impacted with gravel within 30 seconds of
removal from €freezer. Then salt spray per

AST™M B 117. Tubing shall show no red rust
after 2000 hours of exposure time at non-
gravel impacted areas; red rust is allowable
up to 1 mm from impacted areas.
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