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Standard Temperature-Electromotive Force (EMF) Tables for
Tungsten-Rhenium Thermocouples 1

This standard is issued under the fixed designation E 988; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This standard consists of reference tables that give
temperature-electromotive force (emf) relationships for 97 %
Tungsten 3 % Rhenium versus 75 % Tungsten 25 % Rhenium
and 95 % Tungsten 5 % Rhenium versus 74 % Tungsten 26 %
Rhenium thermocouples. These are the refractory metal ther-
mocouple types most commonly used in industry.

1.2 Also included is a list (Table 1) of initial calibration
tolerances for the thermocouple types referred to in 1.1, and
their respective compensating extension wires (Table 2).

1.3 These data are intended for industrial and laboratory
use.

2. Referenced Documents

2.1 ASTM Standards:
E 380 Practice for Use of the International System of Units

(SI) (the Modernized Metric System)2

3. Source of Data

3.1 The data in these tables are based upon the SI volt (see
Practice E 380) and the International Temperature Scale of
1990.

3.2 All temperature-electromotive force data in Tables 3-6
have been developed from wire manufacturers’ data.

3.3 These tables give emf values to three decimal places (1
µV) for each degree of temperature. Such tables are satisfac-
tory for most industrial uses but may not be adequate for
computer and similar applications. If greater precision is

required, the reader should refer to the equations in Table 7
which permit further generation of the temperature-emf rela-
tionships. In addition, Tables 8 and 9 present polynomial
approximations giving temperature as a function of the ther-
mocouple EMF.

4. Identification of Thermocouple Types

4.1 Letter symbols have not been assigned. Identification is
made by composition.

4.2 W3Re/W25Re—97 % Tungsten 3 % Rhenium ( + ) ver-
sus 75 % Tungsten 25 % Rhenium (−).

4.3 W5Re/W26Re—95 % Tungsten 5 % Rhenium ( + ) ver-
sus 74 % Tungsten 26 % Rhenium (−).

5. Initial Calibration Tolerances

5.1 Thermocouples and matched thermocouple wire are
supplied to the initial calibration tolerances listed in Table 1.

6. List of Tables

6.1 Following is a list of tables included in this standard:
Table

Number
Title

1 Initial Calibration Tolerances and Suggested Temperature
Ranges for Thermocouples

2 Initial Calibration Tolerances and Suggested Temperature
Ranges for Thermocouple Compensating Extension Wires

3 Temperature versus EMF for W3Re/W25Re from 0 to 2315°C
4 Temperature versus EMF for W3Re/W25Re from 32 to 4200°F
5 Temperature versus EMF for W5Re/W26Re from 0 to 2315°C
6 Temperature versus EMF for W5Re/W26Re from 32 to 4200°F
7 Equations Used to Derive Tables 3-6
8 Polynomial Coefficients for the Computation of Temperatures in

°C as a Function of the Thermocouple EMF
9 Polynomial Coefficients for the Computation of Temperatures in

°F as a Function of the Thermocouple EMF

7. Keywords

7.1 emf; rhenium; thermocouple; tungsten

1 These tables are under the jurisdiction of ASTM Committee E20 on Tempera-
ture Measurement and are the direct responsibility of Subcommittee E20.04 on
Thermocouples.
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