


TECHNICAL DATA — FINE WIRE
Base Metals

IRON/CONSTANTAN TYPE “J”

Fine wire Type J thermocouples may be used in oxidizing, reducing, inert, or vacuum environments to 895°F
(480°C). Caution should be used at elevated temperature, due to the iron leg’s rapid oxidation. Wire sizes
smaller than .020 dia. should not be operated above 700°F (370°C). Type J fine wire thermocouples are not
recommended for cryogenic use due to the iron leg’s embrittlement and rust.

CHROMEL/ALUMEL TYPE “K”

Fine wire Type K thermocouples may be used in oxidizing or inert atmospheres at temperatures up to 1800°F
(980°C). Wire sizes smaller than .005 may be used continuously in these atmospheres up to 1200°F (650°C).
Type K thermocouples have the best oxidation resistance of all base metal thermocouples. They are also
suitable for usein cryogenic applications to -425°F (-250°C). Type K thermocouples are not recommended for
use in the following environments without the use of a protection tube: reducing, vacuum, or atmospheres
containing sulfur.

COPPER/CONSTANTAN TYPE “T”

Type T fine wire thermocouples resist corrosion in humid atmospheres and are the most suitable for
cryogenic applications. The maximum temperature for wire diameters .020 and larger is 700°F (371°C). Wires
smaller than .020 diameter may be used to 300°F (150°C). Type T fine wire thermocouples may be used ininert,
reducing, or oxidizing atmospheres.

CHROMEL/CONSTANTAN TYPE “E”

Fine wire Type E thermocouples develop the highest EMF (electro-motive-force) per degree of all base metal
thermocouples. They may be used in oxidizing, reducing, or inert atmospheres. Type E fine wire
thermocouples may be used for cryogenic temperatures and temperatures up to 1000°F (540°C). Smaller wire
diameters are restricted to lower temperature limits. (See chart Page 13.)

NICROSIL/NISIL TYPE “N”

Type N thermocouples are an effective, durable alternative to Type K thermocouples. Nicrosil/Nisil
produces an EMF value which follows the Chromel/Alumel curve and approaches the durability of Platinum in
high temperature cycling, but at a considerably less cost. -

Precious Metals

PLATINUM 6% RHODIUM/PLATINUM 30% RHODIUM TYPE “B”
PLATINUM/PLATINUM 10% RHODIUM TYPE “S”
PLATINUM/PLATINUM 13% RHODIUM TYPE “R” -

Fine wire Types B, S, and R thermocouples may be used continuously in oxidizing atmospheres up to 2552°F
(1400°C) and intermittently up to 3182°F (1750°C). When protected by a non-metallic protection tube such as a
high purity alumina, they may be used continuously up to 3182°F (1750°C) in environments containing metallic
vapors and reducing atmospheres. Types B, S, and R should not be used directly in metallic protection tubes

without first being protected by non-metallic protection tubes.

TUNGSTEN/TUNGSTEN 26% RHENIUM TYPE “W"”
TUNGSTEN 5% RHENIUM/TUNGSTEN 26% RHENIUM TYPE “W5"*
TUNGSTEN 3% RHENIUM/TUNGSTEN 25% RHENIUM TYPE “W3"*
Fine wire TypesW, W3, and W5 can be used for temperatures up to 5000°F (2760°C) in hydrogen or inert
atmospheres in a vacuum. They should not be used in oxidizing or atmospheres containing oxygen.

Platinel Type “P"*

Platinel 11 was developed to approximate the Type K EMF curve. Platinel 11 thermocouples used in air at
temperatures up to 1300°C have almost twice the life of Type K thermocouples in the same environment. Like
Types “B”, “R” & “S” precaution must be taken in metallic environments. Platinel is not recommended for use in vacuum
atmospheres. -

*Not ANSI symbols.
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TECHNICAL DATA THERMOCOUPLE AND
THERMOCOUPLE EXTENSION WIRE

ANSI LETTER DESIGNATIONS — Thermocouple and extension
wires are now generally ordered and specified by ANSI letter
designations for calibration. Popular generic and trade name
examples are “Chromel/Alumel”—ANSI Type K; “Iron/Con-

Limits of Error of Thermocouples

for Standard Wire Sizes

stantan"—ANSI Type J; “Copper/Constantan"—ANSI Type T; ANSI Temperature Limits of Error
Chromel/Constantan—ANSI Type E; Platinum/Platinum 10% Type Range °F °C Standard Special
gx%%m—sNg// tType Sé of’/gzntgm/ P//:/?);intt_!m 733‘%2) (f/?h::ﬂém— K 32 to 2282 0101250  +22°Cor £0.75% +1.1°C or 4%
ANST Tj’gs Bt e J 2101382 0to750  £2.2°Cor0.75% +1.1°C or 4%
T 32 to 662 0 to 350 +1.0°C or +0.75% +0.5°C or 4%
ANSI Letter Designations Generic or Trade Names E 32 to 1652 0 to 900 +17°Cor+05% +10°Cor 4%
JP Iron S.R 32 to 2642 0to1450 +15°Cor+025% +06°Cor 1%
JN,EN,or TN Constantan, Cupron, Advance B 1598 103092 870 to 1700 £0.5% -
- W3 ‘ ‘ ,
KP or EP Chromel, Tophel, T', Thermokanthal KP ,
Reference Junction 32°F (0°C)
KN Alumel, Nial, T2, Thermokanthal KN
RP Platinum 13% Rhodium
SP Platinum 10% Rhodium Limits of Error of Extension Wire
RN or SN Pure Platinum for Standard Wire Sizes
BP Platinum 30% Rhodium ANSI ANSI
BN Platinum 6% Rhodium : 'T'vnq J":i'\/r}l?n Limits of Error
= 5 xtension se T
NP Nicrosil Wire Wire ;r.n:::‘lgl;r'a Standard Special
NN Nisil Extension
Trade names: Cupron, nial and Tophel—Wilbur B. Driver Co. ® Advance, T' and T°—0Driver- Kx K O tO +400 - t4oF' 120~F
Harris Co.® Chromel and Alumel—Hoskins Mfg. Co. ® Thermokanthal KP and Thermokanthal nor
KN—The Kanthal Corporation JX J F
EX E - -
. . . E
Color Coding WX SR 7

Standard ANSI color coding is used on all insulated thermo-
couple wire and extension wire when type of insulation
permits. In color coding, the right is reserved to include a
tracer to distinguish the calibration.

Reference Junction 32°F (0°C)

Solid and Stranded Conductors

ANSI Type Magnetic ANSI Color Code
Overall Overall Thermocouple wire and extension wire are usually solid
T/ Single Yes  No  Single  Extension T/C conductors. When greater flexibility is required, a stranded
e ik construction is recommended. The accompanying table gives
E EP e Purple Purple Brown the stranding combinations used in all wire. However, other
EN . Red stranding combinations may be ordered to suit requirements.
J L o White  Black Brown
= = Stranding Combinati
K KP «  VYellow VYellow Brown tranding Combinations
KN = Red Conductor Stranding
R.S RP.SP e Black Green - 6 ANSI T No. of Strands Gauge
RN, SN e Red = - ——
T W BI BI B i e - s
L] n -
™ - 16 Al 7 2
B BP B Grey Gray — 18 All 7 2%
BN ® Red 20 All 1 28
N NP e Orange Orange  — 22 All 7 30
s s fed 24 Al 7 2
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*TEMPERATURE LIMITS FOR FINE GAUGE
BARE WIRE THERMOCOUPLES

50 GAUGE 44 GAUGE 40 GAUGE 36 GAUGE 30 GAUGE 26 GAUGE 24 GAUGE
Thermocouple Type 001 002 003 005 010 015 020

J 500°F (260°C)  600°F (316°C)  600°F (316°C)  700°F (371°C)  700°F (371°C)  T700°F (371°C) 700°F (371°C)

Kor N 1200°F (644°C)  1300°F (704°C)  1400°F (760°C)  1400°F (760°C)  1400°F (760°C)  1600°F (871°C) 1600°F (871°C)

T 300°F (149°C)  360°F (149°C)  350°F (177°C)  350°F (177°C)  400°F (204°C)  400°F (204°C) 400°F (204°C)

E 600°F (316°C)  650°F (345°C)  700°F (371°C)  700°F (371°C)  800°F (427°C)  800°F (427°C) 800°F (427°C)
R — — — - - — 2700°F (1480°C)
S — — — — - — 2700°F (1480°C)
B — — - — — — 3100°F (1700°C)
W, 5% Re-W, 26% Re — - - - — — 4200°F (2310°C)
W, 3% Re-W, 25% Re — — e — — o 4200°F (2310°C)
W-W, 26% Re - — — — — — ~ 4200°F (2310°C)

Platinel Il — — - — — — 2300°F (1260°C)

*TEMPERATURE LIMITS FOR STANDARD
GAUGE BARE WIRE THERMOCOUPLES

Thermocouple 24 Gauge 20 Gauge 14 Gauge 8 Gauge
Type 0.020 in. 0.032 in. 0.064 in. 0.1285 in.
J 700°F (371°C) 900°F (480°C) 1100°F (590°C) 1400°F (760°C)
KorN 1600°F (871°C) 1800°F (980°C) 2000°F (1090°C) 2300°F (1260°C)
T 400°F (204°C) 500°F (260°C) 700°F (370°C) — - ’:
E 800°F (427°C) 1000°F (540°C) 1200°F (650°C) 1600°F (870°C) =
R 2700°F (1480°C) = -
S 2700°F (1480°C) — — -
B 3100°F (1700°C) - - —
W, 5% Re-W, 26% Re 4200°F (2310°C) = — —
W, 3% Re-W, 25% Re 4200°F (2310°C) — - -
W-W, 26% Re 4200°F (2310°C) — - =
Platinel Il 2300°F (1260°C) = — —

*The temperature limits listed above should provide a satisfactory thermocouple life. Because we cannot control the environment in which they are used the above
recommendations should be used as a general guide only.
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Wire Size vs. Resistance For Thermocouple Wire

Resistance in ohms per single foot at 20°C (68°F)

PLATINUM PLATINUM
CONSTAN- 10% 13%
DIAMETER IRON TAN CHROMEL ALUMEL COPPER PLATINUM  RHODIUM  RHODIUM
AWG. Inches (JP) (EN, JN, TN) (EP, KP) (KN) (TP) (RN, SN) (SP) (RP)
20 032 0732 2871 4155 1729 100 063 113 115
24 0201 .1856 1207 1.052 4381 2541 160 .289 293
26 015 .2967 1.162 1.681 700 4006 .284 513 a2l
30 010 .7500 2.940 425 14 1.026 640 1.154 1173
32 008 1 171 4.594 6.641 2.766 1.0604 1.0 1.803 1.832
36 005 3.0 11.76 17.0 7.08 4.106 2.56 4616 4.692
40 00315 7.56 29.63 42 832 17.838 10.34 6.45 11.633 11.824
44 .002 18.75 733 106.25 44 .25 25.66 16.0 28.85 29.325
50 001 75.0 294.0 425.0 1770 102.67 64.0 1154 1173
56 .00049 312.37 1224 5 1770.1 737.193 428 51 266.56 480.63 488.54
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32 1000 2000 3000 4000
Type “E”  Chromel/Constantan Type “B”  Platinum 6%/Rhodium/Platinum 30% Rhodium
Type “J”  Iron/Constantan Type “W”  Tungsten/Tungsten 26% Rhenium
Type “K”  Chromel/Alumel Type “W3" Tungsten 3% Rhenium/Tungsten 25% Rhenium
Type “T”  Copper/Constantan Type “W5" Tungsten 5% Rhenium/Tungsten 26% Rhenium
Type “R”  Platinum/Platinum 13% Rhodium Type “N”  Nicrosil/Nisil
Type “S”  Platinum/Platinum 10% Rhodium Type “P”  Platinel 5355/Platinel 7674
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Flexibility Problems?
Here’s the solution!

ADJUSTABLE RTD’s

AND THERMOCOUPLES

Not having the correct length THERMOCOUPLE or RTD is no
longer a problem. With C-TEMP’s adjustable sensor part
numbers CTA-1340 and CTA-1350, you can adjust the length
from 18" to 2% ". These sensors are ideal for distributors,
OEM'’s and users. Their flexibility allows inventories to be kept
to a minimum by stocking one adjustable size. CTA-1340 and
CTA-1350 are supplied in a .250 Dia. S.S. to fit most standard
thermowells and accessories. Compression fitting and spring
loaded process bushings slip on with ease and are also avail-
able from stock.

HIGH TEMPERATURE EPOXY
250 IN DIA. < HERMETICALLY SEALED TEFLON OR
T wssTee \ O 1000°F MAX. FIBERGLASS
=t \_—188 DIA. 304 S.5. MGO g g
\ /( INTO TUBE
(C = —
/I——2m - 1IN | 6IN. —-‘
180 IN. J
/
/ ___ GROUNDED OR
UNGROUNDED CALIBRATION “J” “K” “T” OR “E" TO BE SPECIFIED
JUNCTION
HIGH TEMPERATURE EPOXY
now HERMETICALLY SEALED
h 5. TUBE TO 1000°F MAX. TEFLON RTD WIRE
OR FIBERGLASS
\ 188 DIA. 304 SS. TUBE  / ETENDS INTO TUBE
/ Fzm--—#—asm sm%{
I ———— %ol
/
£ 100 OHM R.T.D. PLATINUM .00385 OHM/OHM/*C

The ONLY tool you will need
is a tube cutter.

Simply mark the
= required length and
cut off the excess.

Because these sensors are manufactured in large quantities, their cost
is considerably less than our already low price for a similar sensor
made to order. Specify the complete part number when ordering:
Resistance Temperature Detector Part No. CTA-1340 or Thermocouple
Part No. CTA-1350 - (ISA Type) - G or U (U = ungrounded, G =
grounded).

Other Products from C-Temp

CALL TOLL FREE 1-800-28C-TEMP for
any of the catalogs listed below. We will gladly
forward your request the next business day.

B Mineral Insulated Thermocouples

STOCK - In a wide variety of configurations and terminations,
manufactured from .010 dia. to .500 dia. with every available
sheath-standard stainless steel, Inconels, Molybdenum, Tan-
talum, etc.

B Plastics Industry Thermocouples

STOCK - Complete thermocouple assemblies available for
delivery from stock.

B Thermocouple Wire

STOCK - Thousands of feet in stock, uncommon alloys as well
as the common ones.

B Thermocouple and RTD Accessories

STOCK - A large variety of standard plugs, jacks, compression
fittings (miniature as well as ceramic high temperature), jack
panels and strip jack panels. Ceramic insulators, screw cover
heads and blocks, compensating terminal lugs, spade and ring
lugs, thermocouple and RTD switches, etc.

B Thermowvells

STOCK - Threaded, flanged, socket, VanStone, straight and
tapered, from standard stainless steels, Inconels, Monels,
Hastelloy, Teflon, PVC, etc.

B Digital and Hand-Held
Temperature Indicators

STOCK - Fast, accurate, portable indicators and versatile
probes.

B Resistance Temperature Detectors

STOCK - Eight standard styles with unlimited variations.
Temperature ranges of — 200 to + 1200°F. Platinum, nickle,
copper.

B Industrial Thermocouples

STOCK - Thermal assemblies, ceramic protection tubes, metal
protection tubes, base metal, platinum, Tungsten/Rhenium
thermocouples, complete line of industrial thermocouples.
Temperature range from — 300 to + 4200°F.

B Transmitters and Signal Conditioners

STOCK - 2 and 3 wire. RTD and thermocouple input, low cost,
compact 4-20 mA output *0.1% accuracy full scale. Small
enough to fit standard screw cover heads.

B Calibration Lab

On premises, traceable to the National Institute of Standards &
Technology.

B Research and Development Facility
Capable of creating prototype assemblies.

-reme) ;

1285 Jefferson Street ® Anaheim, California 92807

(714) 630-8451 * 1-800-28C-TEMP e FAX (714) 630-3560
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