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1. Scope

1.1 This specification covers the requirements for sheathed,
Type K thermocouples for nuclear service. Depending on size,
these thermocouples are normally suitable for operating tem-
peratures to 1652°F (900°C); special conditions of environ-
ment and life expectancy may permit their use at temperatures
in excess of 2012°F (1100°C). This specification was prepared
specifically to detail requirements for using this type of
sheathed thermocouple in nuclear environments. This specifi-
cation can be used for sheathed thermocouples which are
required for laboratory or general commercial applications
where the environmental conditions exceed normal service
requirements. The intended use of a sheathed thermocouple in
a specific nuclear application will require evaluation, by the
purchaser, of the compatibility of the thermocouple, including
the effect of the temperature, atmosphere, and integrated
neutron flux on the materials and accuracy of the thermoele-
ments in the proposed application. This specification does not
attempt to include all possible specifications, standards, etc.,
for materials that may be used as sheathing, insulation, and
thermocouple wires for sheathed-type construction. The re-
quirements of this specification include only the austenitic
stainless steels for sheathing, magnesium oxide or aluminum
oxide as insulation, and Type K thermocouple wires for
thermoelements (see Note 2).

1.2 General Design—Nominal sizes of the finished thermo-
couples shall be 0.0400 in. (1.016 mm), 0.0625 in. (1.588 mm),
0.1875 in. (4.763 mm), 0.125 in. (3.175 mm), or 0.250 in.
(6.350 mm). Sheath dimensions and tolerances for each nomi-
nal size shall be in accordance with Table 1. The classes of
thermocouples covered by this specification are as follows:

1.2.1 Class I—Measuring junction grounded to sheath, and

1.2.2 Class 2—Measuring junction not grounded to sheath
(insulated junction).

1.2.3 See Figs. 1 and 2 and Tables 1-3 for details.

" This specification is under the jurisdiction of ASTM Committee E-20 on
Temperature Measurement and is the direct responsibility of Subcommittee E20.04
on Thermocouples.

Current edition approved Aug. 19, 1988. Published October 1988. Originally
published as E 235 — 64 T. Last previous edition E 235 — 82.

1.3 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are for
information only.
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TABLE 1 Dimensions for Class 1 and 2 Measuring Junctions

Sheath Outside Diameter, A Minimum Minimum Minimum E, Tolerance F, Tolerance
Tol Sheath Insulation Wire - :
Nominal olerance Wall, Thickness, Diameter, min max min max
min max B C D
Inches
0.0400 0.0390 0.0415 0.006 0.004 0.005 0.006 0.020 0.004 0.021
0.0625 0.0615 0.0640 0.009 0.005 0.010 0.009 0.032 0.005 0.032
0.1250 0.1240 0.1265 0.012 0.012 0.020 0.012 0.062 0.012 0.063
0.1875 0.1865 0.1890 0.020 0.022 0.031 0.020 0.093 0.022 0.095
0.2500 0.2480 0.2520 0.030 0.024 0.040 0.030 0.125 0.024 0.125
Millimetres
1.016 0.991 1.054 0.15 0.10 0.13 0.15 0.51 0.10 0.53
1.588 1.562 1.626 0.23 0.13 0.25 0.23 0.81 0.13 0.81
3.175 3.150 3213 0.30 0.30 0.51 0.30 1.57 0.30 1.60
4.763 4.737 4.801 0.51 0.56 0.79 0.51 2.36 0.56 2.41
6.350 6.299 6.401 0.76 0.61 1.02 0.76 3.18 0.61 3.18
SHEATH WELD CLOSURE 4.1.3 The type of ceramic insulation required, either alu-
mina (Al, O;) or magnesia (MgO
WIRE INSULATOR~ (Al; O3) gnesia (Mg0), . .
4.1.4 The type of tubing material and other information
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SN NANANANRHNANNR e The e meas o
S ‘ & 1. e type of dye-penetrant inspection procedure to be
L7 Z L L L Z used, and
Lp B 4.1.7 Any deviations from this specification or the refer-
- E enced specifications.
c

FIG. 1 Grounded Measuring Junction, Class 1
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FIG. 2 Insulated (Ungrounded) Measuring Junction, Class 2

2.3 American Welding Society Standard:

AS59 Specification for Corrosion-Resisting Chromium and
Chromium-Nickel Steel-Welding Rods and Bare Elec-
trodes®

3. Terminology

3.1 The definitions given in Terminology E 344E 344 shall
apply to this specification.

4. Ordering Information and Basis of Purchase

4.1 The purchase order documents shall specify the follow-
ing information:

4.1.1 The quantity, length, and nominal size of the sheathed
thermocouple,

4.1.2 The initial calibration tolerance to be used to replace
limits of error if other than standard limits (see Specification
E 230E 230),

9 Available from the American Welding Society, 2501 North West 7th St., Miami,
Fla. 33125.

5. Materials and Manufacture

5.1 All materials used shall be in accordance with the
following requirements:

5.1.1 Sheath Materials, Austenitic Stainless Steels—
Austenitic stainless-steel tubing used for thermocouple sheath
material shall conform to the requirements given in Specifica-
tion A 632A 632. The purchaser of the thermocouples shall
specify only the name of the material (seamless or welded),
grade, optional requirements, test report required, and ASTM
designation. The manufacturer of the thermocouples shall
specify all other options including the supplementary require-
ments listed in Specification A 632A 632, except that alcohol
shall be used as the cleaning solvent. (See Section 2 of
Specification A 632A 632 for ordering requirements.) In addi-
tion to the requirements of Specification A 632A 632, the
following requirements must be met:

5.1.1.1 The inclusion level of the tubing shall be determined
by mounting a 1-in. minimum length of a longitudinal section
of the tubing using Test Methods E 45E 45, Microscopical
Method A, for examination. The inclusion level shall be less
than 3 A through D, thin or heavy.

5.1.1.2 The grain size of the tubing shall be determined by
a specimen taken in accordance with Test Methods
E 112E 112. Grain size shall not exceed the maximum speci-
fied in Table 3 of this standard specification, as determined by
the Comparison Procedure of Test Methods E 112E 112.

5.1.1.3 Each lot of tubing used shall be sampled using
Practices A 262A 262 as follows. Samples shall be tested by
Practice A, and further tested as outlined by Table 1, where
screening tests so indicate. Acceptance levels for these tests
shall be agreed upon between the purchaser and the producer.


https://standards.iteh.ai/catalog/standards/sist/613423c5-165b-4e48-8d00-25c9c0369691/astm-e235-881996e1

