ENGINEERING MATERTAL SPECIFICATION

Material Name Specification Number
HOSE, EPDM RUBBER - PARA-ARAMID FIBERS WSE-MS6D14-A1
REINFORCED - ENGINE COOLANT AND STEAM
RESISTANT
HOSE, EPDM RUBBER - META-ARAMID FIBERS WSE-MS6D14-A2
REINFORCED - ENGINE COOLANT AND STEAM
RESISTANT
1. SCOPE

These specifications define a long life, high pressure EPDM rubber coolant
hoses internally reinforced with para-aramid fibers (WSE-M96D14-Al) or
meta-aramid (WSE-M96D14-A2) fibers.

2. APPLICATION

WSE-M96D14-Al hose specification was released originally for a high
strength, high temperature applications where resistance to hot coolant and
steam is paramount, such as in by-pass, heater and radiator hoses. The hose
will continuously withstand 125 C coolant and 140 C ambient air
temperatures. Hose should be used with a good interference fit to
compensate for the poor compression set.

WSE-M96D14-A2 hose specification was released originally for the same
applications as WSE-MS6D14-Al, however it should be specified only where
excessive impulse and/or flex resistance are required.

3. REQUIREMENTS
3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-10l1. 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.

Date Action Changes

1989 07 12 |Revised Updated and Reactivated

1988 12 19 NEQO1E10000474034|Revised & Renumbered E.J.Duda 12-16-88

1987 11 13 WEO1I10001295000 Released
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3.3 DYNAMIC MECHANICAL ANALYSIS
(ASTM D 4065)

Ford Motor Company, at its option, may establish a shear
modulus/damping vs. temperature curves ploted for -50 to +150 C
temperature range for material/parts supplied to this specification.
The shear modulus and damping curves established for initial approval
shall constitute the reference standard and shall be kept on file at
the designated material laboratory. All samples shall produce shear
modulus and damping curves that correspond to the reference standard
when tested under the same conditions.

3.4 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.

3.5 HOSE CONSTRUCTION

The hose shall consist of an EPDM rubber tube and cover internally
reinforced with para-aramid fibers (WSE-M96D14-Al) or meta-aramid
fibers (WSE-M96D14-A2).

The following tests where possible, shall be performed on finished hoses and/or
test specimens cut from them in accordance with ASTM D 3183 (cutting knife
procedure preferred). Greater variation in test values can be anticipated when
evaluating materials that are thinner than recommended by an applicable Industry
Standard/Test Method.

3.6 ORIGINAL PROPERTIES

Tube Cover
3.6.1 Hardness, Durometer A 60 - 72 65 - 77
(ASTM D 2240, instantaneous,
plied-up specimen)
3.6.2 Tensile Strength, MPa, min 10.5 9.5
(ASTM D 412, Die C)
3.6.3 Elongation, % min 375 300
(ASTM D 412, Die C)
3.6.4 Modulus at 100 % Elongation, 2.0 3.4
MPa, min
(ASTM D 412, Die C)
3.6.5 Ozone Resistance, Cover, max - Rating 0
(FLTM BP 101-~1, Procedure A or B)
3.7 HEAT AGED Tube Cover
(ASTM D 573, 168 h at *) 135 C 150 C
Hardness Change, max +10 +17
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3.8

3.9

Tensile Strength Change, % max
Elongation Change, % max

HEAT AGED
(ASTM D 573, 1000 h at *)

Hardness Change, max
(Not to exceed 90)

Tensile Strength Change, % max
Elongation Change, % max

Temperature tolerance +/- 2 C

IMMERSION IN CURRENTLY RELEASED ENGINE
COOLANT 50/50 % v/v MIXTURE WITH DISTILLED

WATER, TUBE ONLY

(FLTM BO 130-1, 168 h at 125 +/- 2 C,

see Para 5.1)

Hardness Change, max

Tensile Strength Change, max
Elongation Change, max

Volume Change, max

3.10 IMMERSION IN CURRENTLY RELEASED ENGINE

COOLANT 50/50 % v/v MIXTURE WITH DISTILLED

WATER,

TUBE ONLY

(FLTM BO 130-1,

1000 h at 125 +/- 2 C,

3.11

see Para 5.1)

Hardness Change, max

Tensile Strength Change, max
Elongation Change, max
Volume Change, max

BURST PRESSURE, MPa, min

(ASTM D 380, except for molded hose test
on full hose, for straight hose use

250 mm length)
Hose I.D.

15 mm and smaller
Larger than 19 mm
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~-18 ~22
-59 -72
Tube Cover
120 ¢ 135 ¢
+15 +25
-25 +15
-69 -88
+/- 8
-20 %
-29 %
+4.0 %
+/- 8
=22 %
-30 %
+4.5 %
Al A2
1.9 1.7
1.5 1.2
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