Engineering Material Specification

Matarial Name

THERMOCOUPLE WIRE, NEGATIVE - EXTENSION

1. SCOPE

Specification Number

EST-MIL109-A

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 CONSTRUCTION
3.1.1 Conductor
The conductor shall be seven #26 gage solid wires combined to make #18
gage cable. The conductor shall conform to para 3.2 - 3.12 of this
specification.
3.1.2 Insulation
The insulating material shell be vinyl chloride copolymer having a
minimum thickness of 0.025 in (0.63 mm). The insulating material shall
conform to para 3.12 - 3.22.
3.2 CHEMICAL COMPOSITION
(ASTM E 32)
Carbon 0.03 max
Silicon 2.30 - 2.70
Iron 0.20 - 0.50
Cobalt 0.90 - 1.30
Copper 2.25 - 2.75
Nickel Balance
3.3 TENSILE STRENGTH 70 000 - 95 000 psi
(ASTM E 8) (482 - 743 MPa)
3.4 YIELD STRENGTH 22 000 - 45 000 psi
(ASTM E 8) (152 - 310 MPa)
3.5 ELONGATION, min 30%
(ASTM E 8 - 10 in (250 mm) gage) c{’ z p”"( 56-78
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GRAIN SIZE (nominal)
(ASTM E 112)

SPECIFIC RESISTANCE
(ASTM B 63 - 20°C)

PIT SURFACE PENETRATION

MAGNETIC ATTRACTION

158 - 168 Q-cmil/ft N
(0.263 - 0.279 Q-mm*/m)

0.006 in (0.15 mm)

The conductor shall be magnetic

TEMPERATURE - ELECTROMOTIVE FORCE
(ASTM E 207 and 230 - EMF in absolute millivolts)

Negative Member vs. Platinum Negative vs. Positive Member

Temp °C (NBS Pt67) (Thermocouple Type K)
20 -0.286 0.843
95 -1.206 3.819
150 -1.770 6.092
205 -2.200 8.314

LIMITS OF ERROR - NEGATIVE THERMOELEMENT
(ASTM E 230)

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

0

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).

COLOR
The color of the vinyl cover shall be specified on the engineering drawing and/or

release by a numerical suffix following the letter suffix of the material desired. The
numerical color coding suffixes shall correspond to the following:

0 - Black 5 - Green

1 - Brown 6 - Blue

2 - Red 7 - Violet

3 - Orange 8 - Gray

4 - Yellow 9 - White or natural

The first color coding numerical suffix mentioned in describing cable color shall be
the base or body color of the finished cable and the second number shall designate
the tracer or other auxiliary marking.
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