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Standard Specification for
Compacted Mineral-Insulated, Metal-Sheathed Cable Used
. . . 1
in Industrial Resistance Thermometers
This standard is issued under the fixed designation E2821; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.
1. Scope
1.1 This specification covers the requirements for

compacted, mineral-insulated, metal-sheathed (MIMS) cables
used to manufacture metal-sheathed, industrial resistance ther-
mometers referred to in this document as Resistance Tempera-
ture Detectors or RTDs.

1.2 The materials of construction include copper, nickel-
clad copper, copper-45 % nickel (constantan), or nickel
conductors, an austenitic stainless steel or nickel-chromium
alloy sheath, and either magnesia (MgO) or alumina (Al,O5)
insulation.

1.3 The cable diameter is between 0.093 and 0.500 in. (2.33
and 12.70 mm) and contains between two and eight
conductors, set in various design configurations and wire
spacings.

1.4 The values of temperature in this specification are based
on the International Temperature Scale of 1990 (ITS-90).

1.5 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

' This specification is under the jurisdiction of ASTM Committee E20 on
Temperature Measurement and is the direct responsibility of Subcommittee E20.03
on Resistance Thermometers.
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2.1 The latest issues of the following documents form a part
of this specification to the extent specified herein. In the event
of a conflict between this specification and other specifications
referenced herein, this specification shall take precedence.

2.2 Due to the similarity between Compacted MIMS Ther-
mocouple Cable and Compacted MIMS Cable used in Indus-
trial Resistance Thermometers, some Thermocouple ASTM
Standards may apply.

2.3 ASTM Standards:*

A213/A213M Specification for Seamless Ferritic and Aus-
tenitic Alloy-Steel Boiler, Superheater, and Heat-
Exchanger Tubes

A249/A249M Specification for Welded Austenitic Steel
Boiler, Superheater, Heat-Exchanger, and Condenser
Tubes

A632 Specification for Seamless and Welded Austenitic
Stainless Steel Tubing (Small-Diameter) for General Ser-
vice

E112 Test Methods for Determining Average Grain Size

E344 Terminology Relating to Thermometry and Hydrom-
etry

E780 Test Method for Measuring the Insulation Resistance
of Mineral-Insulated, Metal-Sheathed Thermocouples and
Mineral-Insulated, Metal-Sheathed Cable at Room Tem-
perature

E839 Test Methods for Sheathed Thermocouples and
Sheathed Thermocouple Cable

E1137/E1137M Specification for Industrial Platinum Resis-
tance Thermometers

E1652 Specification for Magnesium Oxide and Aluminum
Oxide Powder and Crushable Insulators Used in the
Manufacture of Base Metal Thermocouples, Metal-
Sheathed Platinum Resistance Thermometers, and Noble
Metal Thermocouples

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.
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2.4 ANSI Standard:®
ANSI B46.1 Surface Texture, Surface Roughness, Waviness
and Lay

3. Terminology

3.1 Definitions—The definitions given in Terminology E344
shall apply to this specification.

3.2 Definitions:

3.2.1 lot, n—a quantity of finished MIMS RTD cable
manufactured from tubing from the same heat, wire from the
same spool and heat, and insulation from the same batch, then
assembled and processed together under controlled production
conditions to the required final outside diameter.

3.2.2 raw material, n—tubing, insulation, and wires used in
fabrication of MIMS RTD cable.

4. Significance and Use

4.1 MIMS RTD cable may be used as follows:

4.1.1 As a cable for attaching the sensing element to a
sensor termination within a thermometer (see Specification
E1137/E1137M).

4.1.2 As an extension cable connecting a thermometer to
another device.

5. Ordering Information and Basis for Purchase

5.1 The purchasing documents shall specify the following
options:

5.1.1 The total length of finished MIMS RTD cable or the
length of each piece of finished MIMS RTD cable.

5.1.2 The material and number of conductors (see Fig. 1)
and the allowable variation in conductor resistances if other
than that specified in 6.2. Consult individual manufacturers for
the number of conductors which are limited by cable size.

5.1.3 The sheath material (see 7.3) and whether it shall be
seamless or welded and drawn. Note that other sheath material
may be used with purchaser and producer agreement

5.1.4 The nominal outside diameter of the sheath (see 6.3).

5.1.5 The insulating material (either MgO or Al,O5) and its
respective type (see 7.2). Note that other insulation composi-
tion and impurity levels may be used with purchaser and
producer agreement.

5.1.6 The seal to be applied to the exposed insulation at the
cable end(s) prior to shipment (see 11.1).

5.1.7 Supplementary testing or material requirements (see
Supplementary Requirements).

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.Available from American
National Standards Institute (ANSI), 25 W. 43rd St., 4th Floor, New York, NY
10036, http://www.ansi.org.
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5.1.8 Any deviations from this specification or the refer-
enced documents.
5.1.9 The Optional Clearance if applicable (see Fig. 1).

6. General Requirements

6.1 MIMS RTD Cable—Cable shall be in accordance with
this specification (see Fig. 2). Fig. 2 shows a cable with two
conductors, but more than two conductors may be specified.

6.2 Conductor Resistance Match—The resistance of each
conductor shall be measured. The difference between the
maximum conductor resistance and minimum conductor resis-
tance shall not exceed 10 % of the minimum conductor
resistance.

6.3 Dimensions—The dimensional and tolerance require-
ments for sheath diameter and wall thickness, conductor
diameter, and insulation thickness depicted in Fig. 2 and
summarized in Table 1 shall be based on the nominal sheath
outside diameters. The purchaser need only specify the cable’s
outside diameter and number of conductors required in the
ordering documents. The preferred cable sizes are listed in
Table 2. For any nominal sheath size:

6.3.1 The outside diameter tolerance, A, shall be =0.001 in.
(0.025 mm) or =1 % of the outside diameter, whichever is
greater.

6.3.2 The wall thickness, B, shall be at least 8 % of the
nominal sheath outside diameter and shall be uniform within
1.6 % of the minimum sheath outside diameter.

6.3.3 The conductor diameter, D, shall be at least 8 % of the
nominal sheath outside diameter.

6.3.4 The insulation thickness, C, either between conductors
or between any conductor and the inside surface of the sheath,
shall be at least 4 % of the nominal sheath outside diameter.

6.3.5 An optional clearance “F” (see Figs. 1 and 2) may be
specified when the material between the conductors will be
removed to allow for the installation of a sensing element. This
construction is used when manufacturing Platinum Resistance
Thermometers (PRTs) using this cable. Unless otherwise
specified, the other dimensional requirements shall be main-
tained. Consult the cable manufacturer regarding this optional
feature.

6.3.6 Dimensions shall be measured in accordance with Test
Methods E839.

6.4 Materials—The RTD cable shall be fabricated from
component parts specified in Section 7.

6.5 Insulation Resistance at Room Temperature—The mini-
mum insulation resistance between conductors and between
each conductor and the sheath (at room temperature) shall be as
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FIG. 2 Sheathed RTD Material Bmum ents
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