[lIM/) Designation: E 1137 _ 97 An American National Standard
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INTERNATIONAL
Standard Specification for
. . . l
Industrial Platinum Resistance Thermometers
This standard is issued under the fixed designation E 1137; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3.2 Definitions of Terms Specific to This Standard:

1.1 This specification covers the requirements for metal- 3.2.1 cable end closurer—moisture barrier at the cable end

sheathed industrial platinum resistance thermometers (PRT'$Y the sheath. . i
suitable for direct immersion temperature measurement. It 3-2.2 connecting wiresn—wires that run from the element
applies to PRT’s with an average temperature coefiicient ofhrough the cable end closure and external to the sheath.
resistance between 0 and 100°C of 0.385 %/°C and nominal 3:2-2.1 Dlscu35|0n—The closure does not necessarily con-
resistance at 0°C of 1000 or other specified value. This Stitute a hermetic seal. _
specification covers PRT's suitable for all or part of the 3.2.3 excitation n—electrical current passing through the
temperature range —200 to 650°C. The resistance-temperatuf€ment. . . _
relationship and tolerances are specified as well as physical, 3-2-4 g-level n—acceleration of an object relative to the
performance, and testing requirements. local acceleration of gravity. _ _
1.2 The values of temperature in this specification are based 3-2-4.1 Discussior—For example, a g-level of 5 is equiva-
on the International Temperature Scale of 1990 (ITS200).  lent to an acceleration of approximatelyx59.8 m/s =49.0

2. Referenced Documents 3.2.5 minimum immersion lengtih—depth that a thermom-
2.1 ASTM Standards: eter should be immersed, in a uniform temperature environ-
A 269 Specification for Seamless and Welded Austenitidhent, such that furtherimmersion does not produce a change in

Stainless Steel Tubing for General Service indicated temperature greater than the specified tolerance.

B 167 Specification for Nickel-Chromium-Iron Alloys 3.2.6 PRT design n—generic term used to differentiate
(UNS N06600, N06601, and N06690) Seamless Pipe anfetween different PRT construction details, such as element
Tubée* and connecting wire construction, insulation methods, sealing

E 344 Terminology Relating to Thermometry and Hydrom- téchniques, and mounting methods (for example, spring loaded
etry? or direct mounting).

E 644 Test Methods for Testing Industrial Resistance Ther- 3.2.7 self-heatingn—change in temperature of the element
mometers caused by the heating effect of the excitation.

E 1652 Specification for Magnesium Oxide and Aluminum 3.2.8 sheath n—cylindrical metal tube with an integral
Oxide Powder and Crushable Insulators Used in thavelded closure at the end in which the element is located.
Manufacture of Metal-Sheathed Platinum Resistance Ther;

mometers and Noble Metal Thermocouples 4. S|gn|f|'cance ?r‘d ‘,Jse_ ] ) ]
4.1 This specification is written to provide common termi-

3. Terminology nology, resistance versus temperature characteristics, accuracy
3.1 Definitions—For definitions of terms used in this speci- classification, and inspection requirements for a specified
fication see Terminology E 344. configuration of a typical industrial platinum resistance ther-

mometer (PRT).
4.2 This specification may be used as part of the documen-

*This specification is under the jurisdiction of ASTM Committee E-20 on tation to support negotiations for the purchase and discussion
Temperature Measurement and is the direct responsibility of Subcommittee E20.03f such thermometers
on Resistance Thermometers. ’

Current edition approved Nov. 10, 1997. Published May 1998. Originally e :
published as E 1137 — 87. Last previous edition E 1137 — 95. 5. Classification of Tolerances

2 Preston-Thomas, H., “The International Temperature Scale of 1990 (ITS-90),” 5.1 The PRT shall conform to the resistance_temperature
Metrologia, Vol 27, No. 1, 1990, pp. 3-10. For errata sk, Vol 27, No. 2, 1990, relation (see 9_2_1) within the foIIowing tolerances:
p. 107.

3 Annual Book of ASTM Standardgol 01.01. GradeA = *=[0.13+ 0.0017t|]°C 1)

4 Annual Book of ASTM Standardgol 02.04.

5 Annual Book of ASTM Standardgol 14.03.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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GradeB = =[0.25+ 0.002 | t|]°C (2) ot -
FXTENSION CABLE ANC
END CLOSURE NZED NOT

where: WITHSTAND MAXIMUM PRT

_ . . ) OPERAT'NG TEMPERATURE
| t] = value of temperature without regard to sign, °C. A Sy SNS® ENE CLoSURE —
5.1.1 The tolerances are given in Table 1 for a PRT with a ! cise ene ! FESSTaNGE £.EMENT)
! CLOSURE —

nominal resistance of 100 at 0°C.

+ UONNECTING wiwes /
| i

6. Ordering Information

6.1 The purchase order documents shall specify the follow- ‘ waw IMERSION meﬂj
ing information to ensure that the PRT is adequately described£ CONNECTING WIRE |
6.1.1 The number of this specification, Trrensov e R s e ——]
6.1.2 Sheath diameter and overall length (see Fig. 1), FIG. 1 Platinum Resistance Thermometer
6.1.3 Sheath material,
6.1.4 Minimum and maximum sensed temperature, 7.1.5 Connecting Wires-Typically, materials of connecting
6.1.5 Maximum temperature at cable end closure, wires are: nickel plated copper, nickel, platinum, constantan, or

6.1.6 Connection configuration; 2-Wire, 3-Wire, 4-Wire manganin. Any material used in joining the connecting wires to
(potentiometric), and compensating loop (4-Wire) (see Fig. 2)the PRT element must withstand the maximum operating

6.1.7 Tolerance, (Grade A, or Grade B), and temperature of the PRT.
6.1.8 Nominal resistance at 0°C (1@D unless otherwise
specified). 8. Other Requirements

. 8.1 Pressure—The PRT shall withstand an external pressure
7. Materials and Manufacture of 21 MPa (3000 psig) and shall be tested in accordance with
7.1 All materials used shall be in accordance with theTest Methods E 644 pressure test. The PRT shall remain within
following requirements: the tolerance specified in 5.1.
7.1.1 Sheath Materials-For temperatures not exceeding 8.2 Vibration:

480°C, austenitic stainless steel tubing, conforming to Speci- 8.2.1 The PRT shall withstand vibration testing as described

fication A 269. For temperatures not exceeding 650°C, highin Test Methods E 644 using the test in Table 2.

nickel alloy tubing, conforming to Specification B 167. 8.2.2 The PRT shall be mounted by installation in the
7.1.2 Sensing ElementSensing element shall be platinum. thermowell or by threaded connection to simulate normal
7.1.3 Insulation—The insulating material within the PRT mounting procedure as limited by Table 2.

shall be compatible with the temperature range —200 to 650°C 8.2.3 The PRT shall be continuously energized with an

or as specified in 6.1.4. Magnesium oxide (MgO) and alumipscilloscope-monitored 1.0-mA dc excitation. There shall be

num oxide (A}, O,) Powders and crushable insulators conform-no discontinuity of the monitored trace during the test.

ing to Specification E 1652 satisfy this requirement. 8.2.4 After the PRT is tested for vibration the insulation
7.1.4 Cable End Potting Materials-Potting materials shall ~ resistance of the PRT shall remain within the tolerance of Table

provide a barrier against water and other liquids and generallg and the resistance at 0°C within the tolerance specified in 5.1.

prevent the penetration of water vapor. Any potting material 8.3 Mechanical Shock

used shall be compatible with the ambient temperatures speci-8.3.1 The PRT shall withstand mechanical shock testing as

fied for the application. described in Test Methods E 644. The half-sine pulse shall
Note 1—Typically, epoxy materials are used for ambient temperatured@V€ @ peak g-level of 50 and duration of 11 ms. .

less than 200°C and moisture impervious ceramic adhesives are used over8-3.2 The PRT shall be continuously energized with an

200°C, but the cable end potting shall not be limited to these materials ibscilloscope-monitored 1.0-mA dc excitation. There shall be

the end seal meets all other requirements of this specification. no discontinuity of the monitored trace during the test.
8.3.3 After the PRT is tested for mechanical shock the
TABLE 1 Classification Tolerances 4 B insulation resistance of the PRT shall remain with the tolerance
e ——— of Table 3 and the resistance at 0°C within the tolerance in 5.1.
p oC Y Grade A Grade B 8.4 Thermal
c Q oc Q 8.4.1 The PRT shall be capable of continuous operation over
- 200 0.47 0.20 11 0.47 the specified temperature range (see 6.1).
- 100 030 0.12 0.67 027 8.4.2 The cable end closure and external connecting wires
0 0.13 0.05 0.25 0.10 ; X ;
100 0.30 011 0.67 0.25 need not withstand the maximum PRT operating temperature.
200 0.47 0.17 1.1 0.40
300 0.64 0.23 15 0.53 9. Performance
400 0.81 0.28 1.9 0.66 o
500 0.98 0.33 24 0.78 9.1 Excitation B _
600 1.15 0.37 2.8 0.88 9.1.1 The PRT must be constructed such that it is usable in
650 1.24 0.40 3.0 0.94

ac or dc measurement systems. In ac measuring systems,
A The table represents values for 3-wire and 4-wire PRT’s. Caution must be reactance effects shall be considered.
ised with 2-wire PRT’s b f ibl d b ti . . .
< set Wil Swire FRT'S hecause of possile eriors catsed by connecing 9.1.2 The PRT shall be capable of operating with continuous

B Tabulated values are based on elements of 100.0 € (nominal) at 0°C. excitation of 10 mA. However, excitation of 1 mA or less is
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A B C A B C A 8 D E F A B
RED WHITE RED  RED WHITE RED RED WHITE  WHITE BLUE BLUE RED WHITE
2 WIRE 3 WIRE 4 WIRE POTENTIOMETRIC COMPENSATING LOOP

FIG. 2 Connection Configurations

TABLE 2 Vibration Test Parameters requirements of Table 3 when tested in accordance with Test
Note 1— The values in Table 2 apply to a PRT mounted in a M€thods E 644. The PRT shall be tested with at least the
thermowell with nominal clearance of less than 0.25 mm (0.01 in.) inMinimum immersion length exposed to the temperature envi-
diameter. If the PRT is not mounted in a thermowell, the values in Tableonment.
2 apply to a PRT with an unsupported stem length less than 102 mm (4 g 4 Self-Heating—A power of at least 33 mW shall be
in.). required to produce a self-heating of 1°C when the PRT is

?re?liem? it207 500 '?g 05-in) doub tude disol . tested in water in accordance with Test Methods E 644.
est Leve Z-mm .0Uo-In.) double amplitude aisplacement or . .
peak g-level of 3, whichever is less 9.5 Thermal Response TlmeThe 63.2% response time

Resonant Dwell Time 30 min for each resonant point shall not exceed the values in Table 5 when determined in
Cycling Time 3 h per axis less the time spent at resonant dwells at accordance with Test Methods E 644. The step Change in

the axis. A
Mounting As normally mounted including the mating thermowell, temperature shall be from 28 5°C air to 77= 5°C water

if applicable. flowing at 0.9+ 0.09 m/s (3.0+ 0.3 ft/s).

9.6 Thermoelectric Effeet-Wire connections between the
PRT sensing element, inner connecting wires, and external

TABLE 3 Insulation Resistan . .
3 Insulation Resistance connecting wires can generate small voltages when these

Al ed 0 Vo lagge, WOl He A nspleien Rey s e connection points are exposed to different temperatures. This
10 50 25 -5 100 thermoelectric voltage can add or subtract from the voltage
10 50 300 + 10 10 measured across a PRT and cause an unknown variable error in
10 50 650 * 15 2

measurement. When tested in accordance with Test Methods
E 644, the PRT shall remain within the tolerances specified in
5.1 with an excitation of 1-mA dc, regardless of polarity.
recommended to minimize measurement errors associated with9-7 Stability—When tested in accordance with Test Meth-
self-heating (see 9.4). ods E 644, the PRT shall remain within the tolerances specified
9.2 Resistance versus Temperature Relation in 5.1 for a four-week test. During this test, the resistance at
9.2.1 Resistance-Temperature Equatieng/ithin the speci-  0°C shall be checked at regular intervals (2 times per week).
fied tolerances (see 5.1), the PRT shall have resistance- 9.8 Minimum Immersion LengthWhen determined in ac-

temperature characteristics defined as follows: cordance with Test Methods E 644, the PRT minimum immer-
for the range -200° G= t < 0°C: sion length shall be less than 51 mm (2 in.). The limit of

7 3 3 uncertainty shall be 0.13°C and 0.25°C for Grade A and Grade

R =Ry[1+At+Bf + C(t—100C]Q ®  BPRTs respectively.
for the range 0 °C=t = 650°C:
R = R,[1+ At + B2]Q @)  10. Dimensions, Mass, and Permissible Variations

where 10.1 A PRT without a process fitting or other means of
t = temperature (ITS-90), °C attachment is shown in Fig. 1.
R = resistance at temperatur®, ( 10.2 PRT’s manufactured in accordance with this specifica-
R, = resistance at 0°C, tion shall be able to pass through the straightness ring gage
A = 3.9083x 103°C? with the gage sizes listed in Table 6.
B = -5.775x 10 °C? and
C = -4.183x10*°C™ 11. Required Tests

9.2.2 Resistance Table-Resistance values of the PRT ver-
sus temperature using the equations of 9.2.1Rndf 100 ()
are given in Table 4.

11.1 Qualification Tests-The PRT shall be subjected to the
tests outlined in Table 7 to demonstrate conformance to this
specification. The manufacturer shall perform these tests at

Note 2—The resistance versus temperature relationship for a specifieast one time to qualify the PRT design. Thereafter, it is
thermometer may be computed from measured resistance of that speciiecommended these tests be used on a periodic basis to verify
thermometer. process control.

9.2.3 Inverse equations that may be used to compute values11.1.1 Qualification Test Repoft-The manufacturer shall
of temperature (°C) as a function of resistance are given iprepare and retain a qualification test report applicable to the
Appendix X1. PRT design that documents the model number, test procedure

9.3 Insulation ResistaneeThe insulation resistance be- (by reference to Test Methods E 644 and this specification),
tween each connecting wire and the sheath shall meet thend the results obtained.
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TABLE 4 Resistance versus Temperature “ &
ITS-90° C 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
-200 18.52
-190 22.83 22.40 21.97 21.54 21.11 20.68 20.25 19.82 19.38 18.95 18.52
-180 27.10 26.67 26.24 25.82 25.39 24.97 24.54 24.11 23.68 23.25 2283
-170 31.34 30.91 30.49 30.07 29.64 29.22 28.80 28.37 27.95 27.52 27.10
-160 35.54 35.12 34.70 34.28 33.86 33.44 33.02 32.60 32.18 31.76 31.34
-150 39.72 39.31 38.89 38.47 38.05 37.64 37.22 36.80 36.38 35.96 35.54
~140 43.88 43.46 43.05 42.63 42.22 41.80 41.39 40.97 40.56 40.14 39.72
-130 48.00 47.59 47.18 46.77 46.36 45.94 4553 45.12 44.70 44.29 43.88
-120 52.11 51.70 51.29 50.88 50.47 50.06 49.65 49.24 48.83 48.42 48.00
-110 56.19 55.79 55.38 54.97 54.56 54.15 53.75 53.34 52.93 52.52 52.11
-100 60.26 59.85 59.44 59.04 58.63 58.23 57.82 57.41 57.01 56.60 56.19
-90 64.30 63.90 63.49 63.09 62.68 62.28 61.88 61.47 61.07 60.66 60.26
-80 68.33 67.92 67.52 67.12 66.72 66.31 65.91 65.51 65.11 64.70 64.30
-70 72.33 71.93 71.53 71.13 70.73 70.33 69.93 69.53 69.13 68.73 68.33
-60 76.33 75.93 75.53 75.13 7473 7433 73.93 73.53 73.13 7273 72.33
-50 80.31 79.91 79.51 79.11 78.72 78.32 77.92 77.52 77.12 76.73 76.33
-40 84.27 83.87 83.48 83.08 82.69 82.29 81.89 81.50 81.10 80.70 80.31
-30 88.22 87.83 87.43 87.04 86.64 86.25 85.85 85.46 85.06 84.67 84.27
-20 92.16 91.77 91.37 90.98 90.59 90.19 89.80 89.40 89.01 88.62 88.22
-10 96.09 95.69 95.30 94.91 94.52 94.12 93.73 93.34 92.95 92,55 92.16
0 100.00 99.61 99.22 98.83 98.44 98.04 97.65 97.26 96.87 96.48 96.09
ITS-90° C 0 1 2 3 4 5 6 7 8 9 10
0 100.00 100.39 100.78 101.17 101.56 101.95 102.34 102.73 103.12 103.51 103.90
10 103.90 104.29 104.68 105.07 105.46 105.85 106.24 106.63 107.02 107.40 107.79
20 107.79 108.18 108.57 108.96 109.35 109.73 110.12 110.51 110.90 111.29 111.67
30 111.67 112.06 112.45 112.83 113.22 113.61 114.00 114.38 114.77 115.15 115.54
40 115.54 115.93 116.31 116.70 117.08 117.47 117.86 118.24 118.63 119.01 119.40
50 119.40 119.78 120.17 12055 120.94 121.32 121.71 122.09 122.47 122.86 123.24
60 123.24 123.63 124.01 124.39 124.78 125.16 125.54 125.93 126.31 126.69 127.08
70 127.08 127.46 127.84 128.22 128.61 128.99 129.37 129.75 130.13 130.52 130.90
80 130.90 131.28 131.66 132.04 132.42 132.80 133.18 133.57 133.95 134.33 134.71
920 134.71 135.09 135.47 135.85 136.23 136.61 136.99 137.37 137.75 138.13 138.51
100 138.51 138.88 139.26 139.64 140.02 140.40 140.78 141.16 141.54 141.91 142.29
110 142.29 142.67 143.05 143.43 143.80 144.18 144.56 144.94 145.31 145.69 146.07
120 146.07 146.44 146.82 147.20 147.57 147.95 148.33 148.70 149.08 149.46 149.83
130 149.83 150.21 150.58 150.96 151.33 151.71 152.08 152.46 152.83 153.21 153.58
140 153.58 153.96 154.33 154.71 155.08 155.46 155.83 156.20 156.58 156.95 157.33
150 157.33 157.70 158.07 158.45 158.82 159.19 159.56 159.94 160.31 160.68 161.05
160 161.05 161.43 161.80 162.17 162.54 162.91 163.29 163.66 164.03 164.40 164.77
170 164.77 165.14 165.51 165.89 166.26 166.63 167.00 167.37 167.74 168.11 168.48
180 168.48 168.85 169.22 169.59 169.96 170.33 170.70 171.07 171.43 171.80 172.17
190 172.17 17254 172.91 173.28 173.65 174.02 174.38 174.75 175.12 175.49 175.86
200 175.86 176.22 176.59 176.96 177.33 177.69 178.06 178.43 178.79 179.16 179.53
210 179.53 179.89 180.26 180.63 180.99 181.36 181.72 182.09 182.46 182.82 183.19
220 183.19 183.55 183.92 184.28 184.65 185.01 185.38 185.74 186.11 186.47 186.84
230 186.84 187.20 187.56 187.93 188.29 188.66 189.02 189.38 189.75 190.11 190.47
240 190.47 190.84 191.20 191.56 191.92 192.29 192.65 193.01 193.37 193.74 194.10
250 194.10 194.46 194.82 195.18 195.55 195.91 196.27 196.63 196.99 197.35 197.71
260 197.71 198.07 198.43 198.79 199.15 199.51 199.87 200.23 200.59 200.95 201.31
270 201.31 201.67 202.03 202.39 202.75 203.11 203.47 203.83 204.19 204.55 204.90
280 204.90 205.26 205.62 205.98 206.34 206.70 207.05 207.41 207.77 208.13 208.48
290 208.48 208.84 209.20 209.56 209.91 210.27 210.63 210.98 211.34 211.70 212.05
300 212.05 212.41 212.76 213.12 213.48 213.83 214.19 214.54 214.90 215.25 215.61
310 215.61 215.96 216.32 216.67 217.03 217.38 217.74 218.09 218.44 218.80 219.15
320 219.15 219.51 219.86 220.21 220.57 220.92 221.27 221.63 221.98 222.33 222.68
330 222.68 223.04 223.39 223.74 224.09 224.45 224.80 225.15 225.50 225.85 226.21
340 226.21 226.56 226.91 227.26 227.61 227.96 228.31 228.66 229.02 229.37 229.72
350 229.72 230.07 230.42 230.77 231.12 231.47 231.82 232.17 232.52 232.87 233.21
360 233.21 233.56 233.91 234.26 234.61 234.96 235.31 235.66 236.00 236.35 236.70
370 236.70 237.05 237.40 237.74 238.09 238.44 238.79 239.13 239.48 239.83 240.18
380 240.18 240.52 240.87 241.22 241.56 241.91 242.26 242.60 242.95 243.29 243.64
390 243.64 243.99 244.33 244,68 245.02 24537 24571 246.06 246.40 246.75 247.09
400 247.09 247.44 247.78 248.13 248.47 248.81 249.16 249.50 249.85 250.19 250.53
410 250.53 250.88 251.22 251.56 251.91 252.25 252.59 252.93 253.28 253.62 253.96
420 253.96 254.30 254.65 254.99 255.33 255.67 256.01 256.35 256.70 257.04 257.38
430 257.38 257.72 258.06 258.40 258.74 259.08 259.42 259.76 260.10 260.44 260.78
440 260.78 261.12 261.46 261.80 262.14 262.48 262.82 263.16 263.50 263.84 264.18
450 264.18 264.52 264.86 265.20 265.53 265.87 266.21 266.55 266.89 267.22 267.56
460 267.56 267.90 268.24 268.57 268.91 269.25 269.59 269.92 270.26 270.60 270.93
470 270.93 271.27 271.61 271.94 272.28 272.61 272.95 273.29 273.62 273.96 274.29
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TABLE 4 Continued

ITS-90° C 0 1 2 3 4 5 6 7 8 9 10
480 274.29 274.63 274.96 275.30 275.63 275.97 276.30 276.64 276.97 277.31 277.64
490 277.64 277.98 278.31 278.64 278.98 279.31 279.64 279.98 280.31 280.64 280.98
500 280.98 281.31 281.64 281.98 282.31 282.64 282.97 283.31 283.64 283.97 284.30
510 284.30 284.63 284.97 285.30 285.63 285.96 286.29 286.62 286.95 287.29 287.62
520 287.62 287.95 288.28 288.61 288.94 289.27 289.60 289.93 290.26 290.59 290.92
530 290.92 291.25 291.58 291.91 292.24 292.56 292.89 293.22 293.55 293.88 294.21
540 294.21 294.54 294.86 295.19 295.52 295.85 296.18 296.50 296.83 297.16 297.49
550 297.49 297.81 298.14 298.47 298.80 299.12 299.45 299.78 300.10 300.43 300.75
560 300.75 301.08 301.41 301.73 302.06 302.38 302.71 303.03 303.36 303.69 304.01
570 304.01 304.34 304.66 304.98 305.31 305.63 305.96 306.28 306.61 306.93 307.25
580 307.25 307.58 307.90 308.23 308.55 308.87 309.20 309.52 309.84 310.16 310.49
590 310.49 310.81 311.13 311.45 311.78 312.10 312.42 312.74 313.06 313.39 313.71
600 313.71 314.03 314.35 314.67 314.99 315.31 315.64 315.96 316.28 316.60 316.92
610 316.92 317.24 317.56 317.88 318.20 318.52 318.84 319.16 319.48 319.80 320.12
620 320.12 320.43 320.75 321.07 321.39 321.71 322.03 322.35 322.67 322.98 323.30
630 323.30 323.62 323.94 324.26 324.57 324.89 325.21 325.53 325.84 326.16 326.48
640 326.48 326.79 327.11 327.43 327.74 328.06 328.38 328.69 329.01 329.32 329.64
650 329.64

A This table is based on the equations of 9.2.1 and R, of 100 Q. For PRT’s with R, values other than 100 (), the resistance-temperature characteristics can be calculated
using the equations of 9.2.1 or by multiplying the tabulated values of resistance by the ratio R, /100.

B Temperature is expressed in degrees Celsius (ITS-90). To determine the temperature corresponding to a tabulated value of resistance, first locate the decade
temperature left of the resistance value. To this temperature, add the temperature increment located above the resistance value. For example, the resistance values of
84.67, 187.56, and 253.96 () correspond to temperatures of — 39, 232, and 420°C respectively.

TABLE 5 Thermal Response Time TABLE 7 Required Tests
Sheath Outside Diameter 63.2 % Step Response Time Test Methods Acce_p_tanpe Criteria,
: Test . Specification E 1137,
in. mm s E 644, Section Paragraph
0.125 3.2 3
0.250 6.4 8 Insulation Resistance 5 9.3
Resistance versus Temperature 6 9.2
Minimum Immersion Length 7 9.8
. . Pressure 8 8.1
TABLE 6 Dimensions and Tolerances Thermal Response Time 9 95
Sheath Sizes Straightness Ring Cage Vibration- 10 8.2
Diameter Tolerance Length Inside Diameter Self-Heating 12 9.4
in. mm £in.  *mm__in mm in. mm Stability 13 9.7
0125 318 0004 01 13 33 0131 333 Thermoelectric Effect 14 9.6
0250 635 0004 0.1 25 64 0256 650 Mechanical Shock un 8.3
Dimensional N/A 10.2

' 13. Product Marking
11.2 Acceptance TestsThe manufacturer shall verify that 13 1 Each PRT shall carry a permanent marking that iden-

the PRT to be delivered satisfies the following minimum testifies the producer, grade, serial number, and this ASTM
requirements: resistance at 0°C (see 5.1), room temperatué%signation.

insulation resistance (see 9.3), and dimensions (see 10.2).
14. Packaging

Note 3—The purchaser may perform any of the tests included in Table 14.1 Each PRT shall be packaged to adequately protect it
7 is f jection. L . . . . -
as a basis for acceptance or rejection against handling shock and vibration in transportation and

12. Declaration of Conformity storage.
12.1 The manufacturer shall provide a document to thel5. Keywords

purchaser that states the PRT satisfies the requirements of thisl5.1 ITS-90; metal sheath; platinum resistance thermom-
specification. eter; PRT
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APPENDIX

(Nonmandatory Information)

X1. TEMPERATURE VERSUS RESISTANCE EQUATIONS

X1.1 The following inverse equations may be used to where:

compute values of temperature (°C) as a function of resistance

over the range of — 200 to 650°C. The computed values ofR,
temperature will be within the tolerances of 5.1 plus the error, R,
if any, associated with the inverse equation. A

For R, /R, < 1 (t < 0°C), an approximate inverse of Eq 3 g
within £0.002°C is: Dl
2

4 i D3

t=2 D(R/R-1 x11)  p

i=1 4

ForR /R, = 1 (t = 0°C), the inverse of Eq 4 is:

2 _ _ _
t=\/A 45(28 R /R) — A X1.2)

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk

of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
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