ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number
THERMOCOUPLE WIRE, NEGATIVE (ALUMEL), -EXTENSION WSF-M11109-A2
1. SCOPE

The material defined by this specification is a corrosion and heat
resistant nickel base alloy, with temperature-electromotive force
negative relation to nearly all other metals and alloys.

2. APPLICATION

This specification was released originally for material used to connect
thermocouples to wire assemblies in cooler areas of a vehicle without a
loss of accuracy across the thermal gradient.

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 CONSTRUCTION
3.4.1 Conductor

The conductor shall be seven #28 gage solid wires combined
to make #20 gage cable. Cable-to-cable butt welds shall
not be allowed. The maximum lay length shall be 25 mm.
The conductor shall conform to para 3.4.1.1 - 3.4.1.7 of
this specification.
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ENGINEERING MATERIAL SPECIFICATION

3.4.1.1 Chemical Composition

WSF-M1L109-A2

(ASTM E 32)
Carbon 0.05 % max
Silicon 2.25 - 2.75 %
Cobalt 0.90 - 2.00 3
Copper 1.75 - 3,00 &
Nickel Balance

3.4,1.2 Tensile Strength 417 - 724 MPa
(ASTM E 8)

3.4.1.3  Yield Strength 275 - 483 MPa
(ASTM E 8)

3.4.1.4 Elongation, min 20 &

(ASTM E 8, 250 mm gage,
for 25 mm length)

3.4.1.5 Magnetic Attraction The conductor shall be
magnetic

3.4.1.6 Temperature-Electromotive Force
(ASTM E 207/E 230, EMF in
absolute millivolts)

Temp C Positive Member vs Positive vs Negative
Platinum (NBS P567) Member (Thermocouple
Type K)
20 0.271 0.798
95 1.226 3.888
150 1.779 6.137
205 2.204 8.336

3.4.1.7 Limits of Error/
Positive Thermoelement
(ASTM E 230)

The positive thermoelement may deviate from the
single leg values shown above by no more than the
following amounts:

Temp C Limit of Error, mV
95 +/- 0.044

150 +/- 0.044

205 +/- 0.044

Any pair of positive and negative thermoelements
will be within ASTM E 230 standard limits as a
thermocouple.
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