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Technische Erlauterungen

Technical Notes
[ Thermoelemente Thermocouples

Funktion und Aufbau von Thermoelementen
Function and construction of thermocouples
Thermoslements werden durch eine elekirisch leitende Verbindung zweler verschisdener Metalle (Legierungen) gebiidet. An der Verbindungsstalie entsteht eine

temperatusrabhiingige
Kontakispennung. Diese Kontaktspannung (Thermospannung) hiingt von den beiden Lagierungen und der Temperaturdifierenz zwischen der Verbindungssielie (Messstslle) und den
offenen Enden (Anschiussielle) ab. mmmmmwm)mmw die die gleichen thermoeleidrischen Eigenschafion
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Thermo or compensation cable

Thermocouples are crealed by an electrically conductive connection of two different metals (alfoys). At the connection point is a temperature dependent contact potential, This confact
potenkial (theimal polential) is dependent on the two alloys and on the temperature difference between the connection point (measuring point) and the open ends (connector plug). The
onds have 1o be continued with identic alloys (thermo cable) or with alloys, which have the same thermal specifications (compensation cable) as the thermocouple wires until a zone of
known fermperature (reference junction). Most of the measuring instruments with an input for thermocouples just as controffers, indicators or regisiration instruments have slready that

Farbkennzeichnung fiir Thermoelemente
Colour codes for Thermocouples

Type Standard Jacket + Wire - Wire

Cu-CuNi T IEC 584 braun brown braun brown weill white
Fo-Culi J IEC 584 schwarz  black schwarz  black weifl while
NICr-Ni K IEC 584 grin green grin green weifl white
NiCrSE-NISI N IEC 584 1osa pink rosa pink weill while
NICr-CuNi E IEC 584 violett  purple violett  purple wei white
PHORMPL S IEC 584 orange  .orange orange  orange weif white
PH13Rh-Pt R IEC 584 orange  orange orange  orange weifl while
Fe-Cul L DIN 43710 blay bive rot red blau bive

U DIN 43710 braun brown rot red braun brown

Grenzabwelchungen” fiir Thermoelemente nach IEC 60584-2

L'mrak/'auuns for normocouolesarcordm JEC 60584-2

dau‘ s el o dess? class 3°

: +05°Coderor(8004xM)% 1°C oder or (6,0075 x IT) % 1°C oder (0,0015 X T %

wWr ' 40°C... 350°C U 40°C...350°C 200°C .. 40°C
+1,5°C oder or (0,004 X IT) % +2,5°C oder or (0,0075 x T % £2,5°C oder (6,015 x ) %

IYpE 40°C... 800°C ey 40°C .. 900°C 200°C .. 40°C
e 40°C.. TS0°C , 40°C . T80°C N
K 40°C .. 1000°C 40°C .. 1200°C 200°C .. 40°C
N 40°C . 1000°C 40°C .. 1200°C 200°C .. 40°C

, +1°Coder or MO0 (THIOON % ﬂ.ﬁ:mu«.umm% £4°C oder (0,005 x1T) %
WPRIS 0°C... 1600°C ' 0°C...
TypB * R P S src.. A §00°C .. 1700°C

K mma«mmhmmmmmw Es gilt der jewedls hihere Wert.
The permissible limit deviations are mentioned in. °C as well as in parcentage. The higher vaiue is vaiid.

a mmmm:wzmnmwmmmmmwmmﬁzmum
Grenzen eingessizt, 5o kinnen die Grenzabweichungen der Kiasse 3 tiberschritten werden.
mmamm1w2nwummmmrmmmmamm:mzmmwmm
iimit, the kmit deviations of class 3 might be exceeded. - .

111 = Batrag der Temperatur in °C = Temperature vaive in °C
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Thermoelement - Grundwerte
Thermocouple - basic values
TypU TypT TypL TypJ TypE TypK TypN Typ S TypR TypB TypC TypD
°C mV

100 -3,400 -3,378 -4,750 -4,632 -5,237 -3,553 2,407

50 -1,850 -1,819 2,510 2,431 2,787 -1,889 -1,268
0 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
50 2,050 2,035 2,650 2,585 3,047 2,022 1,339 0,299 0,296 0,002 0,117 0,525
100 4,250 4,277 5,370 5,268 6,317 4,095 2,774 0,645 0,647 0,033 0,334 1,145
150 6,620 6,702 8,150 8,008 9,787 6,137 4,301 1,029 1,041 0,092 0,642 1,840
200 9,200 9,286 10,950 10,777 13,419 8,137 5912 1,440 1,468 0,178 1,036 2,602
250 11,980 12,011 13,750 13,553 17,178 10,151 7,596 1,873 1,923 0,291 1,509 3,426
300 14,900 14,860 16,560 16,325 21,033 12,207 9,340 2,323 2,400 0,431 2,055 4,290
350 17,920 17,816 19,360 19,089 24,961 14,292 11,135 2,786 2,896 0,596 2,666 5,186
400 21,000 20,869 22,160 21,846 28,943 16,395 12,972 3,260 3,407 0,786 3,339 6,128
450 24,150 25,000 24,607 32,960 18,513 14,844 3,743 3,933 1,002 4,066 7,108
500 27,410 27,850 27,388 36,999 20,640 16,744 4,234 4,471 1,241 4,844 8,097
550 30,800 30,750 30,210 41,045 22,772 18,668 4,732 5,021 1,505 5,666 9,088
600 34,310 33,670 33,096 45,085 24,902 20,609 5,237 5,582 1,791 6,529 10,093
650 36,640 36,066 49,109 27,022 22,564 5,751 6,155 2,100 7,427 11,107
700 39,720 39,130 53,110 29,128 24,526 6,274 6,741 2,430 8,357 12,129
750 42,920 42,283 57,083 31,214 26,491 6,805 7,339 2,782 9,315 13,157
800 46,220 45,498 61,022 33,277 28,456 7,345 7,949 3,154 10,296 14,184
850 49,630 64,924 35,314 30,417 7,892 8,570 3,546 11,297 15,208
900 53,140 51,875 68,783 37,325 32,370 8,448 9,203 3,957 12,315 16,225
950 72,593 39,310 34,315 9,012 9,848 4,386 13,347 17,243
1000 57,942 76,358 41,269 36,248 9,585 10,503 4,833 14,389 18,251
1050 43,202 38,169 10,165 11,170 5,297 15,439 19,246
1100 63,777 45,108 40,076 10,754 11,846 5,777 16,493 20,241
1150 46,985 41,966 11,348 12,532 6,273 17,550 21,216
1200 48,828 43,836 11,947 13,224 6,783 18,607 22,189
1250 50,633 45,682 12,550 13,922 7,308 19,662 23,131
1300 52,398 47,502 13,155 14,624 7,845 20,713 24,063
1350 54,125 13,761 15,329 8,393 21,757 24,993
1400 14,368 16,035 8,952 22,793 25,912
1450 14,973 16,741 9519 23819 26819
1500 15,576 17,445 10,094 24,833 217,706
1550 16,176 18,146 10674 25834 28582
1600 16,771 18,842 11,257 26,821 29,448
1650 17,360 19,533 11842 27,791 30,209
1700 17,942 20,215 12,426 28,744 31,130
1750 18,504 20,878 13,008 29,678 31,946
1800 13,585 30,591 32,745
1850 31,484 33,526
1900 32,354 34,287
1950 33,201 35,029
2000 34,023 35,751
2050 34,818 36,448
2100 35,587 37,108
2150 36,328 37,738
2200 37,039 38,339
2250 37,720 38,896
2300 38,369 39,395
2350 39,845
2400 40,253
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