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SMOOTHED THERMOCOUPLE TABLES OF EXTENDED SIGNIFICANCE (°C)
R. K. Adams E. G. Davisson

Volume 2
SECTION 2.14 CONSTANTAN (YN)-IRON (YP) CRYOGENIC THERMOCOUPLES

This section contains tables of emf (in absolute millivolts) vs temperature in degrees Kelvin) for
constantan (YN)—iron (YP) cryogenic thermocouples. The values in these tables, derived from those
given by Powell et al.,! are computed to more significant digits, that is, to the nearest 0.001 pv. The
techniqﬁes of computation are described in Vol. 1 of this report.

Figure 1, a plot of the difference in microvolts between the values in the smoothed table and those in
the original table vs temperature, illustrates how the values in the smoothed table compare with those in
the original table.

In Table 14 a smoothed emf value is tabulated in absolute millivolts for every degree Kelvin in the
range of the Table.

In Table 14A the first two columns contain the same information as given in Table 14, To the right
of these two columns is a difference table of the millivolt values in column 2. The difference table ex-
pressed in thousandths of microvolts and contains orders 0 through 5. This difference table gives a con-
venient tabulation of differences for those engaged in temperature difference work.

Although these tables are expressed to the nearest 0.001 uv, which is roughly equivalent to 0.0001°K,
this in no way implies that temperature measurements to this accuracy are possible. The user of these
tables is reminded of the accuracy tolerances on thermocouples published by the American Society for

3

Testing and Materials 2 and the Instrument Society of America.® An illustration of the expected accuracy

for cryogenic thermocouple materials may be found in an article by Powell et al.*

1
R. L. Powell et al., ‘““Low-Temperature Thermocouples,’® pp. 65—77 in Temperature: Its Measurement and

Control in Science and Industry, vol. 6, part 2, Applied Instruments and Methods, ed. by A. I. Dahl, Reinhold, New
York, 1962; see Table 6, pp. 74-75.

2“Temperature Electromotive Force (EMF) Tables for Thermocouples, ASTM E 230—63,*> Am. Soc. Testing
Mater., ASTM Std. 1964, Pt. 30, pp. 646—704; see Table XIII, p. 700.

3“Thermocouples and Thermocouple Extension Wires — Terminology, Limits of Error, and Wire Sizes,’’ Recom-
mended Practice RP 1.3, Instrument Society of America, Pittsburgh, Pa., 1959,

4R. L. Powell et al., Cryogenics 1, 142 (1961); see Fig. 3.
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CONSTANTANCYN)=1RON(YP) CRYO(SMOOGTHED)
TABLE NO. 14

TEMP=DEG K
VOLTAGE=MILLIVOLT ABSOLUTE
TEMP u | 2 3 4 5 6 7 8 S

MILLIVOLTS
] 0 2000336 .000979 .001927 00378 .004729 .006579 . 008726 011167 .013900
] ,0106924 020239 .N2384| .027729 . 031899 .N36348 .041071 . 046066 .05]327 .056850
20 062631 . 068665 .N7495 .081485 ,088268 .0953n0 . 102584 .11n124 117925 . 125964
30 . 134338 . 142967 . 151888 161109 . 170640 .18p487 , 190657 .2p1156 .211987 .223|54
40 .234659 . 246504 .258688 271212 .284076 .297279 .310822 .324703 .338924 ,353483
50 L 368382 .358362¢ .399197 415114 L43137 .447967 .464902 ,482176 .499787 ,517735
60 536017 554633 .57358 | .592860 612468 .632413 ,652663 ,673247 694153 .71538¢
70 27306925 .758788 . 785967 8033459 ,826264 .84938p .872805 .896537 920577 .94492)
8( 1969568 »994516 1+019764 1.0453 10 1.071150 1.0972R4 ].123707 1.15n416 1.177410 |.2p4604
90 | 232236 i «260060 |.288 54 1.316514 1,345,137 1.374019 1.403156 |.432546 |.,462186 1.492073
100 1.522205 1552579 | 583193 | .614045 | ,645133 | .676456 1.708012 1.739799 1.77186 1.804062
110 | +836535 1869233 14902157 1.9353n4 1,968674  2.0p2265 2.036n75  2.n7ni04 2.104350 2.1388)p

120 2.(173484  2,208368  2.243462 2,278763  2,314269  2,349977  2.385886  2,42|993  2,458296  Z,494793
130 2.531482  2.568362  2.6p5429 2,642684  2,680|23 2.7(7746 2,75555p 2.793533 2,83)695 2.,87p032
140 2,908543  2.947225  2.,986p78  3,025098  3,064283  3,103632 3,143|4|] 3.1828p9 3,222634  3,2626)3
150 3.302745  3.343028 3.38346n  3,424039 3,464764  3,505633 3.546646 3,587802 3,629|00 3,670538
160 3.712118 3.753838  3,795698  3,837699  3,879839 33,9228 3,964537  4,007095 4.04979) 4,092625
176 4.135597 4,178704  4,22,948 4,265327  4,3n884p  4,352487  4,396266  4,44pn(77  4,4842|8 4 ,528388
180 4.,572687 4.,617113 4,661664 4,706339 4,751 |35 4,79605| 4,84|084 4,886233 4,.931494 4,576865
190 5,n22344 5.067928 5.113615 5,159403 5,20529| 5,25|277 5,297360 5.343539 5,3898|3 5,436|82

200 5.482646  5,529203 5,575856  5,622603 5,669444 5.71638]| 5,763412 5,8/0537 5,857757  5,50507|
210 5.95248p 5,999982  6.047577 6,n95265  6,143045  6,190917  6,23888) 6,286937 6,335083  €,383322
220 6,431652 6.489p74  6.528589  6,577(96 6,625897  6,674692  6,.72358| 6.772565 6,821643 6,87p8|5
230 6,92008| 6,969439  7.(016887 7,068424 7,.)|8046 7,167750 7,217533 7,267390 7,3173|9 7,367314
240 7.41737) 7.467488  7.5|7662 7,56789g 7,687 7.6685p05 7.718892  7,769335 7,8(9834 7,87p395
250 7.921021 7,971717 8.p22489 8,073343 8.124286 8.175322 8.226460 8.277705 8,329066 8,380548
260 8,432(6p 8,483907 8,535797 8,587837 8,640033 R,692393 8,74492p 8,79762| 8,850501 8,603565
270 8,9568]6  9.,010259 9.063895 9,1(7727  9,171760  9,225996  9,280440 9,335095  9.389965  §,445053

280 9.500363
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