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Abstract

In the traceability of the magnitude of standard platinum resistance, the self-heating effect is a
very important indicator. Generally, a temperature measuring bridge is used to measure the re-
sistance value of the thermometer at 1 mA, then adjust the current to \/E mA and measure the
resistance value of the thermometer, calculate the difference between the two resistance values
before and after, and convert it into the temperature value by using the differential resistance ra-
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tio calculated by the deviation function. However, due to the Joule heating effect of the resistor, the
resistance of the resistor changes (increases) after the current changes, and the thermal effect
power after adjusting the current is not twice as high as before the current changes, so this calcu-
lation method has a certain error. On this basis, the author proposes a new calculation formula
through formula derivation.
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Table 1. Two formulas are used to calculate the relative difference of the self-heating effect

F 1 ERRMAR T E B RN ENE
K= B RN B E sl B RN Bl R s E AN

S IS HiXE219% HiXE 219 HiXT219%
1 10031 —0.00135 —0.00070 —0.00092
2 8602 —0.00146 —0.00071 —0.00101
3 10608 —0.00171 —0.00083 —0.00126
4 7381 —0.00090 —0.00056 —0.00081
5 7282 —0.00092 —0.00068 —0.00108
6 7177 —0.00137 —0.00067 —0.00094
7 6434 —0.00145 —0.00070 —0.00096
8 200934 —0.00113 —0.00055 —0.00069
9 200249 —0.00119 —0.00059 —0.00074
10 191533 —0.00116 —0.00059 —0.00082
11 210559 —-0.00121 —0.00059 —0.00083
12 181149 —0.00135 —0.00067 —0.00086
13 181067 —0.00118 —0.00061 —0.00083
14 4129 —0.00130 —0.00070 —0.00100
15 5487 —0.00149 —0.00074 —0.00106
16 161451 —0.00137 —0.00070 —0.00100
17 5552 —0.00138 —0.00073 —-0.00102
18 5556 -0.00171 —0.00080 —-0.00107
19 2160 —0.00106 —0.00061 —0.00081
20 18118 -0.00113 —0.00060 —0.00090
21 89164 —0.00084 —0.00051 —0.00069
22 8501 -0.00124 —0.00068 —0.00105
23 4656 —0.00133 —0.00066 —0.00093
24 DF1598 -0.00132 —0.00073 —0.00098
25 10129 —0.00088 —0.00057 —0.00078
26 10076 -0.00124 —0.00073 —0.00097

S / -0.00126 —0.00066 —0.00092
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