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aiﬁ' tﬁﬂ!ﬂiﬁd)ﬁn Standards for Thermocouples

981
Type # " - . — : . . :
% (EMF) Material - b= MEREC | x 5FB#E Limits of error i<l i1t AEBEC | X A2 Limitsoferror | Type #1 “| BEREC |5FEZE  Limits of error
| . gteriat. . ¢ Style TempRange | Class T . Style | TempRange | Standard | Special | * (EMF) Material | TempRange | Standard | Speclal
© | 8 #enyos ! - R
Platinum-30%Rh. 2 ) Nicrosil 0~285 +29°¢ £lijc
B e = 600~1700 0.5 +4 or +0.5% - 870~1700 +0. 5% - N
1 %09 A ' - 285~1200 +0.75% +0 4%
©033 |- 5 ST BN @774 1™ nisi NN
B £-10%09%9A4 _ = : 8IGAT
+ P'atinum“IO%Rh SP Tungsten WRF 0~400 +4.4°C —

. & - -
= | T » S=26% I y i 5T
(0645) |- 5 ﬁ SN +1.5 . +1.5%C (0334) |- F/TRT 22N | a00~2300 1%
Platinum ; : Tungsten-26%Re,
— 0~1600 025 or - 0~1450 or £06Cor£0.1% ==
B #-13%0594 ' : ' BAAT3% 120k
+ . RP +025% +0.25% + —~ WR3P .
" Platinum-13zRh, WR Tungsten-3%Re. 0~-400 t44C o
3
A & . : VAT=25% 20k s 5 —
(0647) |- : RN (1145) _ AIAT-25%120 WRsN|  400~2300 +1%
Platinum i Tungsten-25%Re.
; < - A & 9535-5% LIk
_7[];”[' 2 KP +Red 0~1200 0.75 +250r £0.75% 0~1250 | £22Cor£0.75% +1.1°Cor £0 4% + WRsP H.300 e 5
K Chromel = e ey WR - Tungsten-5%Re. =
~ 0.4 +1.50r 20 4%
BTAN ~ e O S 5 sy ook ) —~
(4095) |- TN KN (Blue) —200~0 1S +250r +1.5% T —200~0 | #22Cor2% = (50 | - it 7B WRen|  400~2300 =
Alumel Tungsten-26%Re.
OxL ¥ BE | Motive F =V at 100T)
07 .9 il . ER +Red 0~800 075 +250r 0 75% 0~900 +1.7Cor£0.5% | & 1°C or £0.4% R%); ElectoMotvelF onesiayae
E Chromel P A JIS.ANSI T@Z®ER Not included in JIS and ANSI.
~ : 1 A )
b b 07 — White 9P - Bl A0y —Red * Duplex wire (ANSI) @2 —2FETEBI- K% M/—l;i—a: L,dﬂi}ﬂo = d e
4317, - —200~0 15 +250r +1.5% —200~0 +17Cor+1% | +1°C or +0.5% A tracer color of the positive wire color may be used in
' f ) 2 (R el fekpie) orEl [ E1C0r 203 the over all braide (brown). Negative is red.

‘Constantan’ |

i o fEtEEE)  Magnetic

S
+ JP +Red 0~750 0.75 +250r £0.75% I+ White " "Trade mark
J

: Iron
J 0~750 | +22Cor£075%| +1.1°Cor +0.4% O #%sLT#ME  Standard for reference. (ANS)
SR, a% — White |—Red :
Gag) - 17233 (velow) |  0~750 0.4 +1 50 £0.4% My * BEZE CREBOEESHAEEET Bo ‘
Constantan | For the limits of error. a value expressed in temperature (C) or
' percentage (%), whichever is larger. is taken.
ﬁ | Js |
o 0.75 +1or +0.75% | D~ +1° +0.75% | +0.5°C or +0.4% JﬂDapeSe in(;lustrlal Standard). )
t L e 080 = e %0 e m ANSI  (American National Standard Institute. sponsored by ISA (Instru-

Copper

0~350 04 +0.50r +0.4% | ment Society of Americal).
QLA A _White ~Red DIN  (Deutsche Industrie Norm ).

(4277) |-
‘Constantan”

—200~0 15 +lor £1.5% Blue) —200~0 | *1Corkl5% | £0.5Cor£08% BS  (British Standard).

{Brown) NF  (Norme Francais).

—182. 962 ! { ! LG b :
R LEERES Sublimation point of Carbon ioxide —78 476 Aobrox Merting Point © 1210 1535 1427 1398 1420 1420 1860 1772 1850 1927 1826 3350 3120
KRB Freezing point of Mercury ~aaread B X & i  microhm-cm@20C 48.9 12.5 707 29 4 97.3 35.8 19.6 06 18.9 9.0 17.5 16 28.2
A S Freezing point of Water 000 Electrical Resistivity: : |
KZES Triple point of Water 0.01 ?én%)eﬁgtﬁe ngposflggg{s?égggﬁmt 430X10* | 0.18XT10# | 48 6X10™ | 32X 107 | 18 7X107 | 1.1X10% | 7.8X107 | 15 6X10 | 39.2X107 | 16 6X10% || 13.3X 10| 20 0X10™ — -
KB Boiling point of Water 100.0 L EEEN 0}11 /cm/ 'C.20 t c '
£ ' 0100.0 -5 114 %0 -l 13 1% 108 ] -6 | 17 10 | 17 10°8 -4 107t -6 — — — 52 -t
FoaU R p——— o The il BaaraE hear B An IO 15 6X10 ! 14,9310 [ 12.4X10° | 13.1X10% | 12.1X10 0X10 L0X10¢ | 88XI0 8 8X10 8 8X10 5.2X10
b Freezing point of Tin 2319681 %{)eciﬁc Hg‘at‘ cal/g/c@20c | oo 0 094 0113 0.107 0.125 - - - 0 0318 — - - — -
MERS Freezing point of Lead 327. 502 = =
# £ M ® watts/cm¥cm/C @199C : - — _ - _ -
- Freazing point of Zinc 4iGida A et el 3.77 0.218 0.603 0192 0. 297 0.150 0 278 0.7 0. 30
TR Boiling point of Sulfur 444.7 % 5 Gflvity’ 8.2 8.8 7 87 8.73 8 60 8 53 8 58 19. 55 2145 19.95 17,52 20 51 194 197
ERERR Freezing point of Antimony 630 74 ﬁDSC‘ ic ; s -
TILEZ a—ABRS Freezing point of Alminium &80, 37 Density: g/cm? B 92 8 84 7 87 873 8 60 B. 53 8 58 19. 55 21.45 19 95 17,52 20 51 19. 4 197
RER= Freezing point of Siiver %6193 I  kelom® | 240 4,570 3,515 6, 680 5. 980 7,030 5, 980 3,375 1, 690 3,305 5,200 2,600 15, 470 14, 060
SiEEh s Freezing point of Gold 1064, 43 Tensile Strength(annealed):
= ) ) Cul00 Cuss Fel00 i 90 Ni 95 Ni 84 4 Ni 95 6 tFr 87 P1100 Pt %0 P 70 Pr 94 W 95 W 74
fRiER s Freezing point of Copper 1084. 5 it = B 2 % Ni 45 Cr 10 Al 2 Crl4.2 Sio4.4 ®h 13 Rh 10 Rh 30 Rh & Re 3 Re 26
oy LIRS Freezing point of Nickel 1455 Nominal Chemical Composition: ;«\n Z Sio1.4
INTTDLERA Freezing point of Palladium 1554
= 2 B # @20¢C none none sirang none moderate none none none none none none none moderate maderate
BEERS Freezing point of Platinum 1772 Magnetic Response: : -~




%Eﬁ a)ﬁﬁ Characteristics of Thermocouples
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Type B Platinum - 30% Rhodium vs Platinum - 6% Rhodium
Type R Platinum - 13% Rhodium vs Platinum
Type S Platinum - 10% Rhodium vs Platinum

These types may be used for temperatures up to 1480°C (R.S) and 1700°C
(B) conventional closed-end protecting tubas, The protecting tube should be
non-metallic since the thermocouple can be contaminated by reduced oxides,
metallic vapors, or ather atmaspheres al high temperatures. These element
may be used in inert or oxidizing atmospheres or in a vacuum directly for short
periods of time,

Type K “Chromel” vs “Alumel”

This type normally is used to an upper temperature imit of 1260°C in con-
ventional closed-end protecting tubes. It should be used either ininert or oxichz-
ing atmospheres. It has a short life in aimospheres that are marginally oxidizing,
alternately oxidizing' and reducing, or in reducing atmospheres parlicularly,
in the temperature range of 820°C to 1010°C.

This type of thermocouples should not be used for accurate temperature
measurements bellow 480°C afler prolonged exposure above 780°C

Type E “Chromel” vs “Constantan”

This type may be used in a vacuum, inerl, oxidizing atmospheres and for
lemperatures up to 870°C in closed-end protecting tubes. Al sub-zero temper-
alures the couple is not subject to corrosion, This thermocouple has the highest
EMF out put of any slandard metal thermocouple

Type J lron vs “Constantan”

This type may be used in a vacuum, insert, oxidizing, or reducing almosphere
in conventional closed-end protecting tubes with an upper tlemperature limit
uf 760°C. At high temperalures il should nol be used in certain hydrogen con-
taining atmospheres due to possible embntling effects an the iron element
while this couple is occasionally used lor sut 0 lemperature measurements,
the possible rusting or embritllernent of the iron under these conditions is at
times undesirable

i 1
Type T Copper vs “Constantan
This lype may be used in a vacuumn, wert, oxdizing, or reducing atmosphere
It is commonly used for sub-zero lemperaluras and has an upper temperature
limit of 370°C in conventional closed-end pro tubes. Particularly it is avail-
able for a lower temperature range as 180°C to 100°C

*Type N Nicrosil vs Nisil
This lype may be used protected or exposed inoxdizing, inerl or dry reduc-
ing aimospheres. Must be protected from sulfurous almospheres. Very relia-
ble and accurale at high lemperatures

*Type WR  Tungsten vs Tungsten - 26% Rhenium
*Type WR; Tungsten - 3% Rhenium vs Tungsten - 25% Rhenium
*Type WRs Tungsten - 5% Rhenium vs Tungsten - 26% Rhenium

These types may be all recommended for use in vacuurn, high purity hydro-

¥ f ) T, hig y hy

gen, or high purity inerl almosphe Very poor axdation resistance. Pure

tungsten is inherently brittte, WR: and WR; offer the advantage of ductility for
g ¥ Y

ease of handling.

" Trade mark
#* Not included in JIS and ANSI.
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JIS C 1610 Q/m at 20C

HIRBROETIEMIE Electric Resistance of Extension Wires

7/0.3 0.034 0.034 1.38 0.24 0.034 1.38 <0.24 0.034
0.5 or 0.034 010 0.56 0.46 0.98 0.98 0.98 098
20/0.18 0.068 0.13 1.94 0.70 1.01 2.36 1.22 1.01

0.023 0.023 092 014 0.023 0,92 016 0.023
0.75 30/0.18 0.023 0.067 0.37 0.31 0.65 0.65 0.65 0.65
0.046 0.090 1.29 0.47 0.67 1.57 0.81 0.67

0014 0.014 0.55 0.096 0014 0.55 0.096 0014
1.25 7/0.45 0014 0.040 0.22 018 0.39 0.39 0.39 0.39
0.028 0.054 0.77 0.28 0.40 0.94 0.49 0.40

4/0.65 0.013 0013 0.53 0.092 0013 0.53 0.092 0013
1.3 or 0.013 0.038 0.22 0.18 0.38 0.38 0.38 0.38
1/1.3 0.026 0051 075 027 0.39 091 0.47 039

708 0.0085 0.0085 0.35 0.060 0.0085 0.35 0.060 0.0085
20 ar 0.0085 0.025 0.14 0.12 0.25 0.25 025 025
1/1.6 0.017 0.034 0.49 0.18 0.26 0.60 0.31 0.26
0.0074 0.0074 0.30 0.052 0.0074 0.30 0.052 0.0074
23 7/0.65 0.0074 0.022 0.12 0.10 0.21 0.21 021 0.21
0.015 0.029 0.42 0.15 0.22 0.51 0.26 0.22
BRI PRI — RO TREEEDORFEREETRT .
Upper number refers to + (positive) conductor; middle number to — {negativel conductor; and lower number to reciprocating conductor resistance.

BEN- FESBOFRBROTRIEMEETHE) Electric Resistance of Thermoelements(Calculated) g/, 4t 20

B | B 7
0.05 0.00196 - E= 362.24 147.96 63775 250.00 é.szs 25.510 153.06
0.10 0.0078 - — 90 4 369 15.9 624 2.20 4,45 38.2
018 0.025 = — 27.9 1.4 495 193 0.68 138 118
0.20 0.031 = = ¥ 2% 9.23 398 156 0.55 111 .55
0.30 0.070 - — 10.0 410 1.77 6.93 0.246 0.49 4.24
0.32 0.080 - . 8.83 3.61 1.55 6.09 0215 0.43 373
0.45 0.159 * 097 * 0.50 4.47 .82 0.79 3.08 0.109 0.22 1.89
0.65 0331 - — 214 087 0.38 1.48 0.052 0.10 0.90
08 0.502 — - 1.41 0.58 0.25 0.97 0.034 0.069 059
1.0 0.785 - — 0.50 0.37 0.16 0.62 0.022 0044 0.38
1.3 1.327 - — 0.53 0.22 0.094 0.36 0.013 0.026 0.226
1.6 2,011 — — 0.35 0.14 0.062 0.24 0.008 0.017 0.149
2i3 4155 — — 0.171 0.069 0.030 012 0.004 0.008 0.072
3.2 8.042 — — 0.088 0036 0.015 0.06 0.002 0.004 0.037

* 0.5mm#

#2384  Insulated Resistance (JIS C 1610)

B AR 35 LUK AR O LA LI AR PTIE D, C.500V TR EI0mIZ2WTSM A LLEET b,

The electricai resistance of both possitive and negative space in the conductor is regulated to exceed 5MQ/10m according to the measurement of 500V direct current.

n

MEMOERRERCBMEMARE Upper Temperature Limits of Thermocouples.

C RENOmE | FEE o | BEREC [SARAREC | 0 ABMOWE | ERE m | HAREC | AMEERE C
Thermocouple: Types | Wire size |Continuously| [ntermittently | Thermocouple Types | Wire size  |Contindously| Intermittently.

B 0.50 1, 500 1,700 160 550 650

= E 2.30 600 750

0.50 1, 400 1, 600 3.20 700 800

> 0.65 400 500

0.65 650 850 1.00 450 550

1. 00 750 950 J 1.60 500 650

K 1,60 850 1050 4% 330 750

2.30 900 1. 100 3.20 600 750

3.20 1, 000 1, 200 0.32 200 250

0. 65 200 250

0.65 450 500 T 1.00 250 300

E 1.00 500 550 1.60 300 350
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Insulation of Thermocouple Extension Wires
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Selection of Insulated Thermocouples and
Extension Wires.

ires are allowable in case of application of recent
meters of electr ly e and sensilive ted thermocouple wires
are of use in case of sectional area less than 1.25mmv, and parlicularly they
are desirable at places which do not need any protecting tube or in case of
measuring of surface temperature.

Considering applicating temperatures and conditions and combination of
suilable materials, it is capable lo get good results for sufficient insulation and
also they may be well considered by the electromagnetic and slatic electric
protection and twisting ete. for the induced hindrance of electric lead pressure
noise among cables and the one generated by the earth

Free sizes of extension
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We make to your orders and inquiaries:

In case of your orders or inquiaries; please show us;
1. Temperalure range to be applied, types, size and number of pairs elc.
of thermocouple extension wires.
2. Atmosphere to be applied; Humidity, oxidizing, reducing, inert gass, radio-
activily or ultraviolet rays, vacuum etc.
. Conditions to be applied; Resistivity for humidity, water, oil, acid, alkaline,
solvent, temperture and combustion etc.
4, Mechanical conditions; Intensity for strength, toughness, bending and wedr
redistance, etc. ;
. Induction hindrance, protection of electromagnetism and static electric:
iy, elc,
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