Thermocouple Wire

Only K type ANSI color code shown, To order other type or IEC, DIN, JIS color code, pls contact us.
ANSI Color Code : Positive Wire, Yellow; Negative wire, Red; Overall, Brown
TTS does not use reprocessed PFA or PVC in manufacturing thermocoupe wire

Model | lati Max. T . Wt.+ kg/300
Insulation AWG No. Type Wire Louaron - & er'?p Norminal Size mm (inch) e/ : m
Number Conductor Overall C F (Ib/1000')
14 TC-K-1.62 Solid Ceramic 1090 2000 3.6 x5.0(0.140 x 0.200) 18 (38)
Ceramic* 20 TC-K-0.81 Solid Ceramic Fiber Fiber 980 1800 3.4x4.8(0.135x0.190) 8 (16)
24 TC-K-0.51 Solid 870 1600 2.9x4.4(0.115x0.175) 7 (15)
-K- i High Tem High Tem
High Temp Glass 20 THG-K-0.81 50|!d g p g P | 204 | 1300 | 1-5%27(0.060x0.105) 4(9)
24 THG-K-0.51 Solid Glass Glass 1.4 x 2.3 (0.055 x 0.090) 3(5)
20 TG-K-0.81 Solid 1.5 x 2.1 (0.060 x 0.095) 4(9)
20S TG-K-0.81S 7 x28 . 1.5x2.5(0.060 x 0.100) 4(9)
; Glass Braid
24 TG-K-0.51 Solid 1.3 x 2.0 (0.050 x 0.080) 3(5)
Glass*** 24S TG-K-0.51S 7 x ?2 Glass Braid 482 900 1.3 x2.2(0.050 x 0.085) 3(5)
26 TG-K-0.40 Solid 1.1x 1.9 (0.040 x 0.055) 2 (4)
28 TG-K-0.32 Solid 1.0 x 1.4 (0.040 x 0.055) 2 (4)
. Glass Wrap
30 TG-K-0.25 Solid 0.9 x 1.3 (0.037 x 0.050) 2 (4)
36 TG-K-0.12 Solid 0.8 x 1.1 (0.033 x 0.045) 1(2)
Stainless Steel o X ; Glass Steel Braid 482 900 3x3.2{0. X 8. ) (15)
Overbraid® 24 TGS-K-0.51 Solid ver Glass 2.2x3.0(0.085x0.117) 5(11)
24S TGS-K-0.51S 7 x32 2.0x2.8(0.080 x 0.110) 5(11)
20 TK-K-0.81 Solid 1.5 x 2.5 (0.060 x 0.100) 5(11)
20S TK-K-0.81S 7 x28 1.5x 2.7 (0.060 x 0.105) 5(11)
Kapton*** 24 TK-K-0.51 Solid Kapton Kapton 260 500 1.3x 1.9 (0.050 x 0.075) 3(6)
24S TK-K-0.51S 7 x32 1.8 x 2.2 (0.050 x 0.085) 3(6)
30 TK-K-0.25 Solid 0.7 x 1.4 (0.040 x 0.055) 3(5)
30 TPF-K-0.25 Solid 0.9 x 1.2 (0.034 x 0.047) 1(2)
PFA Glass*** 36 TPF-K-0.12 Solid PFA Glass Braid 260 500 0.7 x1.0 (0.028 x 0.038) 1(2)
40 TPF-K-0.79 Solid 0.7 x 0.9 (0.026 x 0.055) 1(2)
20 TT-K-0.81 Solid 1.7 x 3.0 (0.068 x 0.116) 5(11)
20S TT-K-0.81S 7 x28 1.9x3.2(0.073 x0.126) 5(11)
22 TT-K-0.64 7x30 1.7 x 3.4 (0.065 x 0.133) 4(9)
Neofl Telf -K- i
eoflon or Telfon 24 TT-K-0.51 Solid PEA PEA 260 500 1.4 x 2.4 (0.056 x 0.093) 3(6)
PEA*** 24S TT-K-0.51S 7 x32 1.6 x 2.6 (0.063 x 0.102) 3(6)
30 TT-K-0.25 Solid 0.6 x 1.0 (0.024 x 0.040) 1(2)
36 TT-K-0.12 Solid 0.5 x 0.8 (0.019 x 0.030) 1(2)
40 TT-K-0.79 Solid 0.4 x 0.7 (0.017 x 0.026) 1(2)
20 TPS-K-0.81 Solid 3.7 (0.15) 9 (20)
PFA Twisted and K- PFA and
Twisted an 205 TPS-K-0.81S 7x28 PEA Aan 260 500 3.8(0.15) 9(20)
Shielded*** 24 TPS-K-0.51 Solid Shielding 2.7 (0.11) 4(9)
245 TPS-K-0.51S 7 x32 2.9(0.12) 4(9)
Neoflon FEP*** 20 TTF-K-0.81 SoI!d FEp FEp 200 392 1.7 x 3.0 (0.068 x 0.116) 5(11)
24 TTF-K-0.51 Solid 1.4 x 2.4 (0.056 x 0.092) 3(6)
20 TFS-K-0.81 Solid 3.7 (0.15) 9 (20)
FEP Twisted and -K- FEP and
wisted an 205 TFS-K-0.81S 7x28 FEP Pan 200 392 3.8(0.15) 9 (20)
Shielded 24 TFS-K-0.51 Solid Shielding 2.7 (0.11) 4(9)
245 TFS-K-0.51S 7x32 2.9(0.12) 4(9)
A 24 TP-K-0.51 Solid bvC ovC 105 91 2.0 x 3.4 (0.082 x 0.134) 3(5)
24S TP-K-0.51S 7 x32 2.0x 3.4 (0.082 x 0.134) 3 (5)
Notes:

+ Weight of spool and wire rounded to the next highest kg (Ib) (does not include packing material).
++ Overall color clear.

+++ To order special limits of error wire, add "-SLE" to model number before spool length.

* Has color tracers on jacket and conductors.

** HH Wire has trace thread in positive leg, negative leg is red, overall has trace thread.

*** Extension Grade mark with -K, -J, -T, -E, -N, -S, -R




Thermocouple Wire

Thermocouple Wire Insulation Identification

Insulation

Insulation Code
Overall

Polyviny Chloride (PVC)

Teflon or Neoflon

Sillicon Rubber

PFA Teflon or Neoflon

Conductors

Polyviny Chloride
(PVC)

Teflon or Neoflon

Sillicon Rubber

PFA Teflon or

Neoflon

Appearance of Thermocouple Wire

Temperature
Range, Insulation

-40 to 105°C
-40 to 221°F

-200 to 200°C
-338 to 392°F

-200 to 200°C
-338 to 392°F

-200 to 260°C
-338 to 500°F

Abrasion
Resistance

Excellent

Excellent

Flexibility

Excellent

Excellent

Water
Submersion

Excellent

Excellent

Excellent

Glass Braid

Glass Braid

High Temp Glass Braid

Ceramic Fiber

PFA Teflon or
Neoflon

Glass Braid

High Temp Glass
Braid

Ceramic Fiber

-200 to 200°C
-338 to 394°F

-73 to 260°C
-100 to 500°F

-73t0482°C
-100 to 900°F

-73to 704°C
-100 to 1300°F

-73to 1204°C
-100 to 2200°F

Excellent

Excellent

Poor



Thermocouple Wire

Thermocouple Wire Tolerances(Reference Junction at 0°C)
American Limits of Error ASTM E230-ANSI MC 96.1

ANSI Code _ Standard Limits Special Limits

Temp Range
Tolerance Value
Temp. Range
Tolerance Value

Temp Range
Tolerance Value

Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range

Tolerance Value
Temp Range

Tolerance Value

Temp Range

Tolerance Value

>0 to 1250°C

2.2°Cor0.75%
-200 to 0°C

2.2°Cor 2.0%

=0 to 750°C
2.2°Cor0.75%

>0 to 350°C
1.0°C or 0.75%
-200 to 0°C
1.0°Cor1.5%
>0 to 900°C
1.7°C or 0.5%
-200 to 0°C
1.7°Cor 1.0%
>0 to 1300°C
2.2°Cor0.75%
-270 to 0°C
2.2°Cor 2.0%

0 to 1450°C

5°C or 0.25%

800 to 1700°C
0.5%

>32 to 2282°F

4.0°F or 0.75%
-328to 32°F

4.0°F or 2.0%

>32 to 1382°F
4.0°F or 0.75%

>32 to 662°F
8°F or 0.75%
-328 to 32°F
1.8°F or 1.5%
»32 to 1652
3°F or 0.5%
-328to 32°F
3°F or 1.0%
>32 to 2372°F
4.0°F or 0.75%
-454 to 32°F
4.0°F or 2.0%

32 to 2642°F

2.7°F or 0.25%

1472 to 3092°F
0.5%

0to 1250°C
1.1°C or 0.4%

0 to 750°C
1°C or 0.4%

0 to 350°C
0.5°C or 0.4%

0 to 900°C
0°C or 0.4%

0 to 1300°C
1.1°C or 0.4%

0 to 1450°C
0.6°C or 0.1%

Mot
Established

IEC Tolerance Class EN 60584-2; JIS C 1602

eccode | | cest ] 0 a2 | cess

Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value
Temp Range
Tolerance Value
Temp. Range
Tolerance Value

-40 to 375°C
£1:5'€C
375 to 1000°C
+0.4%

-40 to 375°C
£1.5°€C
375 to 750°C
0.4% Reading
-40 to 125°C
+#0.5°C
125 to 350°C
+0.4% Reading
-40 to 375°C
+}3:.5°€
375 to 800°C
+0.4% Reading
-40 to 375°C
+1.5°¢
375 to 1000°C
+0.4%

0to 1100°C
+1°C
1100 to 1600°C

+[1 + 0.3% x (Rdg-1100)]°C

MNot Established

*-40 to 333°C
+2.57C
333 to 1200°C
0.75% Reading
-40 to 333°C
225
333 to 750°C
0.75% Reading
*-40 to 133°C
+1°C
133 to 350°C
+0.75% Reading

-40 to 333°C
+2:57C
333 to 900°C
+0.75% Reading
*-40 to 333°C
: R
333 to 1200°C
0.75% Reading

0 to 600°C
+1.5°C
600 to 1600°C
+0.25% Reading

600 to 1700°C £0.25% Reading

-167 to 40°C
12.5°C
-200 to -167°C
+1.5% Reading

Mot
Established

-67 to 40°C
5 ot 3
-200 to -67°C
1.5% Reading
-167 to 40°C
£2.55C
-200 to -167°C
+1.5% Reading
-167 to 40°C
£Z2.5°C
-200 to -167°C
+1.5% Reading

Mot
Established

600 to 800°C
+4°C

800 to 1700°C

+0.5% Reading

32to 2282°F
2.0°F or 0.4%

32to 1382°F
2.0°F or 0.4%

32 to 662°F
1°F or 0.4%

32 to 1652°F
1.8°F or 0.4%

32to 2372°F
2.0°F or 0.4%

32 to 2642°F
1°For0.1%




Thermocouple Wire

Thermocouple Wire Application Guide

Resistance To:

Insulation Code

Solvent

Acid

Base

Flame

Humidity

Comments

PVC

Fair

Good

Good

Good

Good

Color Coded PVC Extruded Over Each Bare Wire. PVC Applied Over
Insulated Primaries.Affected by Ketones, Esters

FEP

Excellent

Excellent

Excellent

Excellent

Excellent

Color Coded PVC Extruded Over Each Bare Wire.
PVC Applied Over Insulated Primaries. Affected by
Ketones, Esters

PFA

Excellent

Excellent

Excellent

Excellent

Excellent

Color Coded PFA Extruded Over Each Bare Wire. PFA Jacket Extruded
Over Insulated Primaries. Superior Abrasion and Moisture Resistance.
Same Basic Characteristics as FEP but Higher Temperature Rating

KPT

Good

Good

Good

Good

Excellent

Fused Kapton Tape Approx. 0.15 mm Applied to Conductors. 0.10 mm
Jacket Is Then Applied to Both. Excellent Moisture and Abrasion
Resistance, High Dielectric Strength (7 kV/mil) Retains Much Physical
Integrity After Gamma Radiation. FEP Is Used as Adhesive Binding
Agent (Melts at approx. 260°C [500°F])

PFA/FG

Excellent

Excellent

Excellent

Excellent

Excellent

PFA Extruded Over Each Bare Wire and a Glass Braid on the Jacket.
May Be Used for Single Measurement to 343°C (650°F)

FG

Excellent

Excellent

Excellent

Excellent

Fair

0.12 mm Glass Braid Over Each Conductor, and Binder Impregnated.
Overall Glass Braid Applied and Bindered. Binder Improves Moisture
and Abrasion Resistance but Is Destroyed Above 204°C (400°F)

HH

Excellent

Excellent

Excellent

Excellent

Fair

High Temp. Glass Braid Over Each Conductor, and Binder Impregnated.
Overall High Temp Glass Braid Applied and Bindered. Binder Improves
Moisture and Abrasion Resistance but Is Destroyed Above 400°F

CF

Excellent

Good

Good

Excellent

Fair

High Temp, Alumina-Boria-Silica Ceramic Fiber Braided Over Each
Conductor Then Over Both. Not Recommended or Platinum
Thermocouples or Exposure to Molten Tin and Copper, Hydrofluoric or
Phosphoric Acids, or Strong Alkalies




Thermocouple Wire
Thermocouple Wire Color Standard

ANSI MC 96.1 Color Coding Alloy Combination Maximum T/C
EMF(mv)Over JIEC 584-3 Color
ANSI Code Thermocouple . Grande temp. , |[EC Code
Extension grade + Lead - Lead Max.temp.range Coding
grade range
+ 4
< i MICKEL- MICKEL- z
)= /{ Y 270t0 1372 C
K CHROMIUM ALUMINUM . -6.458 to 54.886
/ \\ ; ; -454 to 2501°F
> Ni-Cr Ni-Al
IRON CONTANTAN .
-210to 1200 C
Fe COOPER-NICKEL . -8.095 to 69.553
) , -346 to 2193°F
(magnetic) Cu-Ni
CONTANTAN ,
COPPER -270t0 400 C
COOPER-NICKEL " -6.258to 20.872
Cu : -454 to 752°F
Cu-Ni
MICKEL- CONTANTAN .
-270to 1000 C
CHROMIUM J COOPER-NICKEL , -8.835t0 76.373
i ; -454 t0 1832°F
Mi-Cr Cu-Ni
+
NICROSIL MISIL -270 to 1300°C -
. i oy -4.345 to 47.513 N
Ni-Cr-Si Ni-Si-Mg 450 to 2372°F
" PLATINUM-
MNONE ' et 10% PLATINUM 50to 1768 TC P
3 -0.236 to 18.693 s
ESTAEBLISHED RHODIUM Pt 58t0 3214°F
Pt-10%Rh
PLATINUM-
+
MNONE p - 13% PLATINUM -50to 1768°C -y
-0.226 to 21.101 R
ESTAELISHED RHODIUM Pt -58 to 3214°F -'
Pt-13%Rh
PLATINUM-
+ PLATINUM-6% &
MNONE - ~_ 30% Oto1820C
RHODIUM . 0to13.820
ESTABLISHED RHODIUM 32 to 3308°F
Pt-6%Rh
Pt-30%Rh




Thermocouple Wire Gauge

.

0.5 = 2 =

7/0 127 0.6666 16.532 =
6/0 0.464 11.786 = = 0.625 15.875 0.58 14.732
5/0 0.432 10.973 0.5 12.7 0.5883 14.943 0.5165 13.119
4/0 0.4 10.16 0.454 11.532 0.5416 13.757 0.46 11.684
3/0 0.372 9.449 0.425 10.795 0.5 124 0.4096 10.404
2/0 0.348 8.839 0.33 9.652 0.1152 11.308 0.3648 9.266
0 0.324 8.23 0.34 8.639 0.3954 10.06%9 0.3249 8.252
1 0.3 7.62 0.3 /.62 0.3532 8971 0.2893 7.348
2 0.276 7.01 0.284 7.214 0.3147 7.993 0.2576 6.544
3 0.252 6.401 0.259 6.579 0.2804 7122 0.2294 3827
4 0.232 5.883 0.238 6.045 0.25 6.35 0.2043 5.189
5 0.212 5.385 0.22 5.588 0.2225 5.652 0.1819 4.621
6 0.192 4.877 0.203 5.156 0.1981 5:032 0.162 4.115
7 0.176 4.47 0.18 4.572 0.1764 4.481 0.1443 3.665
3 0.16 4.046 0.165 4.191 0.157 3.988 0.1285 3.264
9 0.144 3.658 0.148 3.759 0.1398 3.551 0.1144 2.906
10 0.128 3.251 0.134 3.404 0.125 3.175 0.1019 2.588
11 0.116 2.946 0.12 >.048 0.1313 2.827 0.0907/ 2.305
12 0.104 2.642 0.109 2.769 0.0991 2.517 0.0808 2.053
13 0.092 2.337 0.095 2.413 0.0882 2.24 0.072 1.828
14 0.08 2.032 0.083 2.108 0.0785 1.994 0.0648 1.628
15 0.072 1.829 0.072 1.829 0.0699 1. 775 0.0571 1.45
16 0.064 1.626 0.065 1.651 0.0625 1.588 0.0508 1.291
17 0.056 1.422 0.058 1.473 0.0556 1.412 0.0453 1.15
18 0.048 1.219 0.049 1.245 0.0495 1.257 0.0403 1.024
19 0.04 1.016 0.042 1.067 0.044 1.118 0.0359 0.:912
20 0.036 0.914 0.035 0.839 0.0392 0.996 0.032 0.812
. § 0.032 0.813 0.032 0.813 0.0349 0.887 0.0285 0.723
22 0.028 0.711 0.028 0.711 0.03125 0.794 0.02535 0.644
23 0.024 0.61 0.025 0.635 0.02782 0.707 0.0201 0.573
24 0.022 0.558 0.022 0.559 0.02476 0.629 0.0179 0.511
25 0.02 0.508 0.02 0.508 0.02204 0.56 0.01594 0.455
26 0.018 0.457 0.018 0.457 0.01961 0.498 0.0142 0.405
27 0.0164 0.417 0.016 0.406 0.1745 0.443 0.0142 0.361
28 0.0149 0.376 0.014 0.356 0.01562 0.397 0.01264 D.321
29 0.0136 0.345 0.013 0.33 0.0139 0.353 0.01126 0.286
30 0.0124 0.315 0.012 0.305 0.0123 0.312 0.01003 0.255
31 0.0116 0.295 0.01 0.254 0.011 0. 27 0.00893 0.227
32 0.0109 0.274 0.009 0.229 0.0098 0.249 0.00795 0.202
33 0.01 0.254 0.008 0.203 0.0087 0.221 0.00708 0.18
34 0.0092 0.234 0. 007 0.178 0.0077 0.196 0.0063 0.16
35 0.0084 0.213 0.005 0.127 0.0069 0.175 0.00561 0.143
36 0.0076 0.193 0.004 0.102 0.0061 0.155 0.005 0.127
37 0.0068 0.173 0.0054 0.137 0.00445 0.113
38 0. 006 0.152 0.0048 0.122 0. 00396 0.101
39 0.0052 0.132 0.0043 0.109 0.00353 0.09
40 0.0048 0.122 0.00386 0. 098 0.00314 0.08
41 0.0044 0.112 0.00343 0.087 0.0028 0.071
42 0.004 0. 102 0.00306 0.078 0.00249 0. 063
43 0.0036 0.091 0.00272 0.065 0.00222 0.056
44 0.0032 0.081 0.00242 0.061 0.00198 0.05
45 0.0028 0.071 0.00215 0.055 0.00176 0.048
46 0.0024 0.061 0.00192 0.049 0.00157 0.046
47 0.002 0.051 0.0017/ 0.043 0.0014 0.035
43 0.0016 0.041 0.00152 0.035 0.00124 0.032
49 0.0012 0.03 0.00135 0.024 0.00111 0.028
50 0.001 0.025 0.0012 0.03 0.00095 0.025



