ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

ENERGY ABSORBING COMPOSITE, HOLLOW CERAMIC SPHERES WSL-M96D35-A
WITH BINDER

1. SCOPE

The material defined by this specification is an energy absorbing
composite consisting of hollow ceramic spheres of nearly constant
diameter bonded together by a polyurethane type monolithic polymer.

2. APPLICATION

This specification was originally released as an impact absorbing
material for light truck steering columns.

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 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 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 CERAMIC SPHERES

3.4.1 Bulk Density 0.448 +/- .02 g/cm3
(ASTM D 4180, except 250 mL
volumetric flask)

3.4.2 Sieve Analysis, min 96 %
(ASTM E 276, amount retained
on a #/ screen)
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3.4.3 Crushing Strength 206 +/- 35 kPa

WSL-M96D35-A

Test Method: Fill a 76 x 76 x 76 mm punch and die set with’
250 mL of spheres, tapping to ensure maximum packing of
spheres. Place the top punch gently on the bed of spheres,
making sure that it is parallel with the lower punch.

Assemble the punch and die set with spheres in a mechanical
tester. Load the assembly at a rate of 15 mm per minute.
At 9 kg begin reading the load every 0.5 seconds, adding
the weight of the upper die punch. Continue measurements
through crosshead travel of 9 mm. The packed bed crushing
strength is the average load over 9 mm crosshead travel
divided by the punch area.

Calculate the average value of the packed bed crushing
strength as follows:

C avg. = Average Crush Strength = Sum of Ci/n

Where Ci
n

crush strength of individual samples, kPa
number of crush tests performed

Calculate the standard deviation of the crush strength as
follows:

C std. dev. = Square Root (Sum of (Ci -C avg.)2/(n -1))

3.5 BINDER

3.5.1 Density 96.2 +/- 9.62 kg/m3
(ASTM D 3574, Test A)

3.5.2 Tensile Strength, min 310 kPa
(ASTM D 3574, Test E)

3.5.3 Elongation, min 190 3
(ASTM D 3574, Test E)

3.5.4 Block Tear Strength, min 790 N/m

(ASTM D 3574, Test F)
3.6 CCMPOSITE

3.6.1 Composition

Binder ) 33 +/- 5 %
Spheres 67 +/- 5 %
Test Method: Place samples in weighted crucibles and

reweigh. Place crucibles in muffle furnace at 540 +/- 5 C
for 1 h. Cool to 23 +/- 2 C and reweigh crucibles.
Compute the % of weight loss (binder) and % of retained
weight (spheres).
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