@ ENGINEERING MATERIAL SPECIFICATION

Material Name Speclfication Number

CABLE, LOW TENSION, CROSSLINKED ETFE INSULATED, WSA-M1L130-A

1.

TINNED SINGLE AND MULTIPLE CONDUCTOR

SCOPE

The materials defined by this specification are either stranded insulated
low tension wire, or twisted combinations of low tension wires. The
combined wires (referred to as "cables" in this specification) may or may
not have an overall jacket. The wire insulation system shall be suitable
for continuous operation between temperatures of - 65 to 150 C, but capable
with intermittent temperatures as high as 300 C without damage.

APPLICATION

The products described by this specification are intended for use in
automotive electrical systems and harnesses, especially in areas where
mechanical toughness, temperature, fluids, and flex life are of concern.

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 is required for material/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 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 specification. 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.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned in
2 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.
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3.4 CONDUCTOR

3.4.1 Conductor Material
(ASTM B 33, prior to bunching)

3.4.2 Conductor Elongation
(ASTM B 33, values per Table 1,
prior to insulating)

3.4.3 Conductor Diameter
(ASTM D 3032, Section 15 optical
method, values per Table 1)

3.4.4 The conductor area may be determined by measuring individual
strand diameters and calculating the sum of the individual
strand areas.

3.4.5 Conductor Resistance
{Table 1)

3.5 FINISHED WIRE
(Prior to twisting or combining
with other wires)

3.5.1 The insulating material shall be a radiation cross-linked
ethylene-tetrafluoroethylene (ETFE) extrusion. The surface
shall be smooth and even without cracks, knots, blisters or
other faults.

3.5.2 Dimensions
(ASTM D 3032, Section 15 and 16)

3.5.3 The color of the finished wires are per the Munsell Color
Coding system and shall conform to Table IV. The following
method shall be used to evaluate the color of the cables.

Comparison must be made by a person with normal or corrected
vision, under cocol white fluorescent lighting. The surface
being inspected and the tolerance set must be in the same
plane. Cable samples must be placed flat, overlapping the
color standard. Color tolerance Reference Sets are available
from SAE, 400 Commonwealth Drive, Warrendale, PA 15096,

3.6 MULTICONDUCTOR CABLE (Finished Multiconductor)

3.6.1 When the grouped cables require an overall jacket, the jacket
material shall be a radiation-crosslinked continuous extrusion
of modified polyvinyledene fluoride (PVDF). The Jjacket
surface shall be smooth and without cracks, knots, blisters
or other faults. The grouped cables may be specified as
twisted or not twisted in Table III.
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3.6.2 Dimensions
(ASTM D 3032, Sec. 15 and 16,
per Table III)

3.6.3 Tensile and Elongation
(ASTM D 3032, Sec. 17 using 25 mm jaw
separation and bench marks, and a jaw
separation speed of 50 mm/minute)

3.6.3.1 Tensile Strength, min 27.6 MPa
3.6.3.2 Elongation, min 200 %

3.7 FAULT TESTING OF THE COMPLETE
DELIVERY (in process testing)

3.7.1 When pulling the grounded dry cable through the test
electrodes connected to the test voltage, there must be no
punctures. The test electrodes may consist of a coil, a metal
tube, metal ball chains or any other type of suitable
electrode.

3.7.2 Test Voltage 1.5 kvVeff

The power supply shall be a transformer delivering a
sinusoidal véltage. The electrode length and the frequency
of the AC voltage shall be chosen, considering the speed of
the cable running through the field of the electrode, so that
each point of the cable shall be loaded by at least nine
voltage cycles. If in place of a sinusecidal voltage
unidirectional pulses are applied, there must be 18 pulses on
each point of the cable.

3.8 CABLE JACKET HEAT SHOCK
(For multiconductor cables with outer
jacket only)

A 600 mm specimen of finished cable shall be hung over a horizontal
polytetrafluorcethylene coated mandrel and each end loaded with
weights as specified in Table 3. The specimen, so prepared, shall be
conditioned in an air circulating oven for 1 hour at 225 C. The oven
shall be shut off and the specimen allowed to return to 23 +/- 2 C in
the oven. When cool, the specimen shall be freed of tension and
rewound around the mandrel in its central portion for two close turns.
No visible cracks are permitted.

3.9 INSULATION RESISTIVITY
(ASTM D 3032, Section 6)

3.9.1 Volume Resistivity, min 1.5 x 10.2 ohm.m
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