&2 Engineering Material Specification

Material Name Specification Number

TUBING, FLUOROPOLYMER ESB-M99D53-A
- HIGH HEAT RESISTANT

1. SCOPE

The material defined by this specification is a modified fluoropolymer
tubing crosslinked by irradiation. This tubing will shrink to a
predetermined size when heated above 150 C and is black in color.

2. APPLICATION

This specification was released originally for material used as a high
heat resistant insulation by placing over the vehicle speed sensor wiring
and heated until it shrinks down tight,

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 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 specificationm.
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
for 3 minutes in a mechanical convection oven set at 200 +/- 5 ¢,
then 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.
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3.4  FORMED PARTS

The tubing shall be fabricated from thermally stabilized, modified
fluoropolymer and shall be crosslinked by irradiation. It shall be
homogeneous and essentially free from flaws, defects, pinholes,
bubbles, seams, cracks, and inclusions.

3.4.1 Dimensions As specified on engineering
(ASTM D 876) drawing (see Table 1)

Should be specified before shrink.

3.4.2 Longitudinal Change, max 10%
(ASTM D 2671)

3.4.3 Specific Gravity 1.8
(ASTM D 2671)

3.5 LOW TEMPERATURE FLEXIBILITY AT -55 C No cracking
(ASTM D 2671, Procedure C) .

Test Method: Specimens of tubing (sizes as described in ASTM D
2671, Procedure C) and a mandrel (see Table 2 for size) shall be
conditioned for 4 h at -55 +/- 2 C. While at this temperature, the
specimens shall be wrapped around the mandrel for at least 360 deg
in approximately 2 s.

3.6  HEAT SHOCK at 250 C No dripping,
(ASTM D 2671, 150 mm specimen length) flowing or
cracking

Specimens of tubing shall be conditioned for 4 h in a 250 +/- 5 C
oven. The specimens shall be removed from the oven, cooled to 23
+/- 2 C, vrapped 180 deg around a mandrel selected in accordance
with Table 2, and then visually examined for evidence of dripping,
flowing, or cracking. Any side cracking caused by flattening of
the specimen on the mandrel shall not constitute failure.

3.7 TENSILE STRENGTH AT MAX LOAD, min 25 MPa
(ASTM D 2671, 25 mm benchmarks,
- 25 mm initial jaw separation,
150 mm specimen length,
3500 +/- 50 mm/min test speed)

3.7.1 Elongation at Break, min 300%
3.7.2 Heat Aged Elongation

at Break, nmin 250%
(336 h at 225 +/- 3 ©)
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