INTNERNATIONAL STANDARDTHERMOCOUPLE CHEMICAL COMPOUNDS LIST
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Bare Thermocouple Wire
Wire & Cable has an extensive inventory of bare thermocouple wire. Conductors are selected and
matched to meet customer specific accuracy requirements. Calibration certificates are available.
	
	
	
	
	Bare Thermocouple Wire Feet/Pound
	

	
	
	
	Type J
	Type K
	Type T
	Type E
	Type N

	AWG
	Diameter
Inches
	Stranding
NxOD Inches
	JP
	JN
	KP
	KN
	TP
	TN
	EP
	EN
	NP
	NN

	12

14

16

18


20

22

24

26
28
30
32
34
36
	.081
.096
.064
.076
.051
.060
.040
.048
.050
.032
.038
.0253
.030
.0201
.024
.0159
.0126
.010
.008
.0063
005
	1 x .081
7 x .032
1 x .064
7 x .0253
1 x .051
7 x .0201
1 x .040
7 x .0159
19 x .010
1 x .032
7 x .0126
1 x .0253
7 x .010
1 x .0201
7 x .008
1 x .0159
1 x .0126
1 x .010
1 x .008
1 x .0063
1 x .005
	56
50
90
80
142
130
231
204
189
362
330
593
513
926
800
1465
2333
3704
5787
9332
14815
	51
45
81
72
128
114
207
182
170
325
289
532
463
831
712
1314
2093
3322
5191
8371
13289
	51
46
82
73
129
116
211
185
172
329
295
539
478
842
730
1332
2121
3367
5261
8483
13468
	52
46
83
74
131
118
213
187
175
333
301
546
485
853
741
1350
2150
3413
5333
8599
13652
	50
45
81
71
127
114
207
181
169
323
289
529
457
826
714
1307
2081
3304
5162
8324
13214
	51
45
81
72
128
114
207
182
170
325
289
532
463
831
712
1314
2093
3322
5191
8371
13289
	51
46
82
73
129
116
211
185
172
329
295
539
478
842
730
1332
2121
3367
5261
8483
13468
	51
45
81
72
128
114
207
182
170
325
289
532
463
831
712
1314
2093
3322
5191
8371
13289
	53
47
84
75
133
118
216
190
176
337
301
552
478
862
746
1364
2172
3448
5388
8688
13793
	51
46
83
73
130
116
211
185
173
330
295
541
463
845
730
1336
2128
3378
5279
8512
13514


	
	
	
	
	Bare Thermocouple Wire Meters/Kilograms
	

	
	
	
	Type J
	Type K
	Type T
	Type E
	Type N

	MM2
	Diameter
MM
	Stranding
NxOD MM
	JP
	JN
	KP
	KN
	TP
	TN
	EP
	EN
	NP
	NN

	4.0

2.5

1.5

1.0

.75

.50

.25
.10
	2.26
2.55
1.78
2.01
1.38
1.57
1.13
1.30
1.00
1.11
.800
.900
.560
.360
	1 x 2.26
7 x .850
1 x 1.78
7 x .670
1 x 1.38
7 x .520
1 x 1.13
7 x .430
1 x 1.00
7 x .370
1 x .800
7 x .300
1 x .560
1 x .360
	31
31
51
49
85
81
123
121
165
162
243
248
514
1270
	28
28
46
44
77
73
110
108
147
145
218
223
461
1139
	29
28
46
44
78
74
112
110
149
147
221
226
468
1154
	29
28
47
45
79
75
113
111
151
149
224
229
474
1170
	28
27
45
44
76
73
110
108
146
145
217
221
459
1133
	28
28
46
44
77
73
110
108
147
145
218
223
461
1139
	29
28
46
44
78
74
112
110
149
147
221
226
468
1154
	29
28
46
44
78
74
112
110
149
147
221
226
468
1154
	29
28
46
44
78
74
112
110
149
147
221
226
468
1154
	29
28
46
44
78
74
112
110
149
147
221
226
468
1154


Initial Calibration Tolerances Per ASTM E230 and ANSI MC96.1

	
	
	
	Tolerance-Reference Junction 32F (0C)

	
Thermocouple Type 
	
Temperature Range F (C)
	
Grade
Designation
	Standard Grade
Limits
F (C) whichever
is greater
	
Grade
Designation
	Special Grade
Limits
F (C) whichever
is greater

	Thermocouple Wire
T
J
E
K or N
T*
E*
K*
Extension Wire
TX
JX
EX
KX or NX

RX or SX
BX
BX
	
32 (0) to 700 (370)
32 (0) to 1400 (760)
32 (0) to 1600 (870)
32 (0) to 2300 (1260)
-328 (-200) to 32 (0)
-328 (-200) to 32 (0)
-328 (-200) to 32 (0)

32 (0) to 212 (100)
32 (0) to 400 (200)
32 (0) to 400 (200)
32 (0) to 400 (200)

32 (0) to 400 (200)
32 (0) to 212 (100)
32 (0) to 400 (200)
	
T
J
E
K or N
T
E
K

TX
JX
EX
KX or NX

RX or SX
BX***
BX ALLOY***
	
±1.8 (1) or ±0.75%
±4 (2.2) or ±0.75%
±3.1 (1.7) or ±0.50%
±4 (2.2) or ±0.75%
±1.8 (1) or ±1.5%
±3.1 (1.7) or ±1%
±4 (2.2) or ±2%

±1.8 (1)
±4 (2.2)
±3.1 (1.7)
±4 (2.2)

±9 (5)
±7.6 (4.2)
±6.7 (3.7)
	
TT
JJ
EE
KK or NN
TT
EE
KK

TTX
JJX
EEX
KKX or NNX
	
±0.9 (0.5) or 0.4%
±2 (1.1) or 0.4%
±1.8 (1) or 0.4%
±2 (1.1) or 0.4%
±0.9 (0.5) or 0.8%**
±1.8 (1) or 0.5%**
**

±0.9 (0.5)
±2 (1.1)
±1.8 (1)
±2


Thermocouple compensating wire
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Thermocouple compensating wire is used to connect the electrode (cold side of thermocouple) with display instrument in order to form a temperature measurement system. The working temperature is -25~200℃. Our plant mainly manufacture type KX,NX,EX,JX,NC,TX,SC/RC,KCA,KCB and WREC compensating wire for thermocouple, and they are used in temperature measurement instruments and cables. Our thermocouple compensating products are all made abiding by GB/T 4990-2010 ‘Alloy wires of extension and compensating cables for thermocouples’ (Chinese National Standard), and also IEC584-3 ‘Thermocouple part 3-compensating wire’ (International standard). 

EMF of Compensating wire and the tolerance
	Thermocouple
No. indexing
	Compensation
 wire type
	Usag
Class
	Temperature
Measuring / ℃
	standard EMF value/μV
	Precision grade
	General grade

	
	
	
	
	
	Tolerance μV
	Thermal EMF range μV
	Tolerance μV
	Thermal EMF range  μV

	S or R
	SC or RC
	G
	100
	646
	±30
	616～676
	±60
	586～706

	
	
	H
	100
200
	646
1 1441
	-
-
	-
-
	±60
	586～706
1.381～1 501

	K
	KX,KCA
or KCB
	G
	-25
100
	-968
4 096
	±40
	-924～-1 012
4 052～4 140
	±80
	-880～-1 056
4 008～4 184

	
	
	H
	-25
100
200
	-968
4 096
8 138 
	±40
	-924～-1 012
4 052～4 140
8 094～8 182 
	±88
	-880～-1 056
4 008～4 184
8 050～8 226 

	N
	NX or NC
	G
	-25
100
	-646
2 774
	±43
	-603～-689
2 731～2 817 
	±86
	-560～-732
2 688～2 860 

	
	
	H
	-25
100
200
	-646
2 774
5 913 
	±43
	-603～-690
2 731～2 817
5 870～5 956 
	±86
	-560～-732
2 688～2 860
5 827～5 999 

	E
	EX
	G
	-25
100
	-1 432
6 319 
	±81
	-1 351～-1 513
6 238～ 6400 
	±138
	-1 294～-1 570
6 181～6 457

	
	
	H
	-25
100
200
	-1 432
6 319
13 421 
	±81
	-1 351～- 1513
6 238～6 400
13 340～13 502 
	±138
	-1 294～-1 570
6 181～6 457
13 283～13 559

	J
	JX
	G
	-25
100
	-1 239
5 269 
	±62
	-1 177～-1 301 
5 207～5 331 
	±123
	-1 116～-1 362
5 146～5 392 

	
	
	H
	-25
100
200
	-1 239
5 269
10 779 
	±62
	- 177～-1 301
5 207～5 331
10 717～10 841 
	±123
	-1 116～-1 362
5 146～5 392
10 656～10 902 

	T
	TX
	G
	-25
100
	-940
4 279 
	±30
	-910～-970
4 249～4 309 
	±60
	-850～-1 000
4 189～4 339 

	
	
	H
	-25
100
200
	-940
4 279
9 288 
	±48
	-892～-988
4231～4 327
9 240～ 
	±90
	-850～-1 030
4 189～4 369
9 198～9 378 


Compensating wire reciprocating resistance
	Compensation wire type
	Reciprocating resistance at 20℃ Ω/m (less than)

	
	0.2m㎡
	0.5 m㎡
	1.0 m㎡
	1.5 m㎡
	2.5 m㎡

	SC or RC
	0.25
	0.1
	0.05
	0.03
	0.02

	KCA
	3.5
	1.4
	0.7
	0.47
	0.28

	KCB
	2.6
	1.04
	0.52
	0.35
	0.21

	KX
	5.5
	2.2
	1.1
	0.73
	0.44

	EX
	6.25
	2.5
	1.25
	0.83
	0.5

	JX
	3.25
	1.3
	0.65
	0.43
	0.26

	TX
	2.6
	1.04
	0.52
	0.35
	0.21

	NC
	3.75
	1.5
	0.75
	0.5
	0.3

	NX
	7.15
	2.86
	1.43
	0.95
	0.57


 Electrical heating alloy wire
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The Nickel-Chrome & Nickel-Chrome-Iron alloy wire are widely used as the high resistance alloy for electrical heating and wire-wound resistors in metallurgical industry，chemical industry and electrical industry, etc. 
This alloy wire has higher electrical resistance coefficient, good anti-oxidation and anti-corrosion performance, and it also has good mechanical workability and weldability, with a high strength at high temperature
Chemical composition(Standard:GB/T1234-1995)
	Name
	Code
	C
	P
	S
	Mn
	Si
	Cr
	Ni
	AL
	Fe

	
	
	Less than
	
	
	
	
	

	Nickel-Chrome 
	Cr20 Ni80(6J20) 
	0.08
	0.02
	0.015
	0.60
	0.75～1.60
	20.0～23.0
	Rest
	≤0.50
	≤1.0

	Nickel-Chrome-Iron 
	Cr15 Ni60 
	0.08
	0.02
	0.015
	0.60
	0.75～1.60
	15.0～18.0
	55.0～61.0
	≤0.50
	Rest

	
	Cr20 Ni30 
	0.08
	0.02
	0.015
	1.00
	1.00～2.00
	18.0～21.0
	30.0～34.0
	-
	Rest


Properties (GB/T1234-19945)
	Name
	Code
	Resistivity （20℃）
μΩ.m
	Temp. Coeff. Of Resistance (αX10-6/℃)
	Melting point
 ℃
	Linear expansion 
coefficient (αX10-6/℃)

	
	
	
	
	
	

	Nickel-Chrome
	Cr20Ni80(6J20)
	1.09±0.05
	85
	1400
	14

	Nickel-Chrome-Iron
	Cr15Ni60
	1.10±0.05
	140
	1390
	17

	
	Cr20Ni60
	1.05±0.05
	300
	1390
	19

	
	Cr20Ni30
	1.05±0.05
	280
	1390
	19


  Precision Resistance Wire
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KANGTONG (Constantan-type) 
Constantan is a type of resistance alloy, which is made up of copper and nickel as the main components. It has a low temperature coefficient of resistance (TCR), and a wide operating temperature range (below 500℃). It has good properties on mechanical working, high resistance of corrosion. It is used for variable and strain resistance elements in alternative instruments.
Chemical composition
	Name
	Code
	Main Composition (%)
	Standard

	
	
	Cu
	Mn
	Ni
	Cr
	

	Constantan
	6J40
	Bal.
	1~2
	39~41
	__
	GB/T6145-2010


Properties
	Name
	Type
	(20℃) 
Resistivity
(μΩ.m)
	(20℃) 
Temp. Coeff. Of Resistance (αX10-6/℃)
	(0~100℃) Thermal EMF vs. Copper (μv/℃)
	Max.working Temp.(℃)
	Elongation
(%)
	Tensile 
Strength
(N/mm2)
	Standard

	Constantan
	6J40
	0.48±0.03
	≤±40
	45
	≤500
	≥15
	≥390
	GB/T6145-2010


Diameter and Tolerance
	Diameter
(mm)
	0.02~
0.028
	0.032~
0.10
	0.112~
0.28
	0.135~
0.50
	0.56~
1.0
	1.06~
1.60
	1.70~
2.12
	2.24~
3.00
	3.15~
4.50
	Standard

	Tolerance
(mm)
	±0.002
	±0.003
	±0.005
	±0.010
	±0.015
	±0.020
	±0.025
	±0.030
	±0.035
	GB/T6145-2010
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MENTONG(Manganin-type)
Manganin is a Copper-Manganese-Nickel Resistance alloy; it combines all the properties required of a precision electrical resistance alloy such as high resistivity, low temperature coefficient of resistance, very low thermal effect against copper and good performance of electrical resistance over long periods of time.
Chemical composition 
	Name
	Code
	Main Composition (%)
	Standard

	
	
	Cu
	Mn
	Ni
	Cr
	

	Manganin
	6J13
	Bal.
	11.0~13.0
	2.0~5.0
	__
	GB/T6145-2010


Properties
	Name
	Code
	(20℃)
Resistivity
(μΩ.m)
	(20℃) 
Temp. Coeff. Of Resistance
(αX10-6/℃)
	(0~100℃) 
Thermal EMF vs. Copper(μv/℃)
	Max.working
Temp.(℃)
	(%)
Elongation
	(N/mm2)
Tensile 
Strength
	Standard

	Manganin
	6J13
	0.44±0.04
	0~40
	≤2
	0~100
	≤15
	——
	GB/T6145-2010


Diameter and Tolerance
	(mm)
Diameter
	0.02~
0.028
	0.032~
0.10
	0.112~
0.28
	0.135~
0.50
	0.56~
1.0
	1.06~
1.60
	1.70~
2.12
	1.24~
3.00
	3.15~
4.50
	Standard

	(mm)
Tolerance
	±0.002
	±0.003
	±0.005
	±0.010
	±0.015
	±0.020
	±0.025
	±0.030
	±0.035
	GB/T6145-2010


 [image: image6.jpg]o.07 a6
i @
n-oz w86




Karma (Ni-Cr-Al-Fe)
Karma alloy is made up of copper, nickel, Aluminum and Iron as the main components. The resistivity is 2~3 times higher than MENTONG. It has lower temperature coefficient of resistance（TCR）, lower thermal EMF versus copper, good permanence of resistance for a long period of time and strong anti-oxidation. Its working temperature range is wider than MENTONG (-60~300℃). It is suitable for making fine precision resistance elements and strain.
Chemical composition 
	Name
	Code
	Main Composition (%)
	Standard

	
	
	Cr
	Al
	Fe
	Ni
	

	Karma
	6J22
	19~21
	2.5~3.2
	2.0~3.0
	bal.
	JB/T 5328


Note: Diameter Sizes: 0.02-1.00mm
	Name
	Code
	(20℃) 
Resistivity
(μΩ.m)
	(20℃) 
Temp. Coeff. Of Resistance(αX10-6/℃)
	(0~100℃) 
Thermal EMF vs. Copper (μv/℃)
	Max.working
Temp.(℃)
	(%)
Elongation
	(N/mm2)
Tensile 
Strength
	Standard

	Karma
	6J22
	1.33±0.07
	≤±20
	≤2.5
	≤300
	＞7
	≥780
	JB/T 5328


Copper-based low resistance heating alloy wire
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Copper-based heating resistance alloy wire has lower electrical resistance, good mechanical, excellent welding and anti-corrosion properties. It is used to make the key components in the thermal overload relay, low resistance thermal circuit breaker, and the electrical appliances. It is also an important material for electrical heating cable.
	Code
	Resistivity 20℃ (μΩ.m)
	Max. Working Temp. (℃)
	Temp. Coeff. Of Resistance (αX10-5/℃) (20-600℃)
	EMF against copper μ V/K (0-100℃) 
	Chemical composition
(%)
	Mechanical properties

	
	
	
	
	
	
	Tensile Strength
	Elongation(Less than)

	
	
	
	
	
	Mn
	Ni
	Cu
	
	Diameter≤
1.00mm
	Diameter＞1.00mm

	NC003
	0.03
	200
	<100
	-8
	-
	1
	Rest
	210
	18
	25

	NC005
	0.05
	200
	<120
	-12
	-
	2
	Rest
	220
	18
	25

	NC010
	0.10
	220
	<60
	-18
	-
	6
	Rest
	250
	18
	25

	NC012
	0.12
	250
	<57
	-22
	-
	8
	Rest
	270
	18
	25

	NC012
	0.12
	200
	<38
	-
	3
	-
	Rest
	290
	20
	25

	NC015
	0.15
	250
	<50
	-25
	-
	10
	Rest
	290
	20
	25

	NC020
	0.20
	300
	<38
	-25
	0.3
	14.2
	Rest
	310
	20
	25

	NC025
	0.25
	300
	<25
	-32
	0.5
	19
	Rest
	340
	20
	25

	NC030
	0.30
	300
	<16
	-34
	0.5
	23
	Rest
	350
	20
	25

	NC035
	0.35
	350
	<10
	-37
	1.0
	30
	Rest
	400
	20
	25

	NC040
	0.40
	350
	0
	-39
	1.0
	34
	Rest
	400
	20
	25

	NC050
	0.49
	400
	<-6
	-43
	1.0
	44
	Rest
	420
	20
	25


PTC thermistor alloy wires
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PTC thermistor alloy wires for Temperature Sensitive Resistance
PTC Alloy wire has medium resistivity and high positive temperature coefficient of resistance. It is widely used in various heaters. It can automatically control temperature and adjust power by keeping constant current and limiting current.

Temp. Coeff. Of Resistance: TCR:0-100℃ ≥(3000-5000)X10-6/℃

Resistivity: 0-100℃ 0.20-0.38μΩ.m
Chemical composition
	Name
	Code
	Main Composition (%)
	Standard

	
	
	Fe
	S
	Ni
	C 
	P
	

	Temperature Sensitive Resistance alloy wire
	PTC
	Bal.
	＜0.01
	77~82
	＜0.05
	＜0.01
	Q/320412 HXK 001-2008


Properties
	Name
	Type
	(0-100℃) Resistivity
(μΩ.m)
	(0-100℃) 
Temp. Coeff. Of Resistance

(αX10-6/℃)
	(%)
Elongation
	(N/mm2)
Tensile Strength
	Standard

	Temperature Sensitive Resistance alloy wire
	PTC
	0.20-0.38
	≥3000-5000
	
	
	
	≥390
	GB/T6145-2010


Monel alloy wire
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Monel alloy wire has excellent mechanical property, and good corrosion resistance property. The alloy is widely used to manufacture anti-corrosion components in nuclear industry, chemical industry, petrochemical industry, etc. Monel alloy wire can also be used as special solder for welding marine propeller shaft, impeller, etc.
Our plant mainly manufacture Ni66Cu30 (Monel 400) and Ni70Cu28 alloy wires.
Pure Nickel wires
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Pure Nickel wire has excellent mechanical property and anti-corrosion property. The alloy is used to make electrical vacuum device, electronic instrument components and anti-corrosion materials for chemical industry.

	Type
	Chemical Composition (≤%)
	(%)
impurities

	
	Ni
	Fe
	Si
	Mn
	Cu
	C
	

	N6
	≥99.5
	0.10
	0.15
	0.10
	0.10
	0.05
	≤0.5

	N8
	≥98.5
	0.50
	0.35
	0.50
	/
	0.10
	≤1.5


Thermocouple /extension/compensation wire/cable
                                 


the temperature ranges from -270 degree C to 1800 degree C. The thermocouple alloy wires have excellent performance and are extensively used in the temperature measurement and control in different fields, such as metallurgy, chemical industry, petroleum industry, machinery-electric industry, energy industry, agriculture and military industry. Our products conform to the standards of IEC584 -1and IEC-2. The EMF of Thermocouple wires inhabits excellent stability & accuracy. The EMF is linear with temperature. We offer all type of thermocouple wires for measuring temperature from -270 degree C -----1800 degree C conforming to IEC 584-1, IEC 581-2, ASTM E 230, American standard ANSI MC 96.1

K, KP, KN, KPX, KNX, KCB, KCA

T, TP, TN, TPX, TNX

E, EP, EN, EPX, ENX

J, JP, JN, JPX, JNX

N, NP, NN, NPX, NNX

PVC insulated thermocouple wire (PVC-PVC)
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Specification:
	Conductors:
	Solid or stranded thermocouple wire per、 ASTM E230 & ANSI MC96.1

	Insulation:
	Flame retardant PVC

	Construction:
	Flame retardant PVC

	Jacket:
	Flame retardant PVC

	Max. Temperature:
	105℃

	Limits of Error:
	Conforms to ASTM E230, IEC 584、 and ANSI MC 96.1

	Color Code:
	Conforms to ANSI, IEC, JIS


	Insulation 
	Wire 
Grade 
	Max. Temp.
(℃) 
	Nominal Size (mm) 
	Gauge 
Size (AWG) 
	Wire 
Type 
	Calibration (Order No.) 

	Conductor
	Overall 
	
	
	
	
	
	Type J 
	Type K 
	Type T 

	PVC 
	PVC 
	THERMO-
COUPLE 
	105 
	3.1X5.3 
	16 
	Solid 
	J-PVC-PVC-16 
	K-PVC-PVC-16 
	T-PVC-PVC-16 

	
	
	
	
	5.5X5.7 
	16 7/24 
	Stranded 
	J-PVC-PVC-16S 
	K-PVC-PVC-16S 
	T-PVC-PVC-16S 

	
	
	
	
	2.4X3.8 
	20 
	Solid 
	J-PVC-PVC-20 
	K-PVC-PVC-20 
	T-PVC-PVC-20 

	
	
	
	
	3.1X4.4 
	20 7/28 
	Stranded 
	J-PVC-PVC-20S 
	K-PVC-PVC-20S 
	T-PVC-PVC-20S 

	
	
	
	
	1.9X3.0 
	24 
	Solid 
	J-PVC-PVC-24 
	K-PVC-PVC-24 
	T-PVC-PVC-24 

	
	
	
	
	2.0X3.4 
	24 7/32 
	Stranded 
	J-PVC-PVC-24S 
	K-PVC-PVC-24S 
	T-PVC-PVC-24S 

	
	
	EXTEN
SION
	105 
	3.4X7.3 
	14 
	Solid 
	JX-PVC-PVC-14 
	KX-PVC-PVC-14 
	TX-PVC-PVC-14 

	
	
	
	
	3.1X5.3 
	16 
	Solid 
	JX-PVC-PVC-16 
	KX-PVC-PVC-16 
	TX-PVC-PVC-16 

	
	
	
	
	5.5X5.7 
	16 7/24 
	Stranded 
	JX-PVC-PVC-16S 
	KX-PVC-PVC-16S 
	TX-PVC-PVC-16S 

	
	
	
	
	3.5X5.2 
	18 7/26 
	Stranded 
	JX-PVC-PVC-18S 
	KX-PVC-PVC-18S 
	TX-PVC-PVC-18S 

	
	
	
	
	2.4X3.8 
	20 
	Solid 
	JX-PVC-PVC-20 
	KX-PVC-PVC-20 
	TX-PVC-PVC-20 

	
	
	
	
	3.1X4.4 
	20 7/28 
	Stranded 
	JX-PVC-PVC-20S 
	KX-PVC-PVC-20S 
	TX-PVC-PVC-20S 

	
	
	
	
	1.9X3.0 
	24 
	Solid 
	JX-PVC-PVC-24 
	KX-PVC-PVC-24 
	TX-PVC-PVC-24 

	
	
	
	
	2.1X3.4 
	24 7/32 
	Stranded 
	JX-PVC-PVC-24S 
	KX-PVC-PVC-24S 
	TX-PVC-PVC-24S 


Shielded: All above thermocouple and extension wire can be finished with a shield (Stainless steel-SSB / Aluminum -AL/ Copper-Cu), If you need the wire with a shield, please add “SSB” or “AL” or “CU” to the Order No., such as “JX-PVC-SSB-PVC-20S”, it means Type JX, 20AWG, Stranded, Conductor insulation: PVC, Metal shielded: Stainless steel, Overall insulation: PVC. 
Overbraids： All above thermocouple and extension wire also can be finished with a metal overbraid to give added protection from abrasion and mechanical damage.Stranded Overbraids:
- Stainless Steel(SSB)
- Tinned Copper (TCB) 
Please add “SSB” or “TCB” to the Order No., such as “JX-PVC-PVC-SSB-20S”, it means Type JX, 20AWG, Stranded, Conductor insulation: PVC, Overall insulation: PVC, Overbraid: Stainless steel.
Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type
	ANSI Color Code
	Initial Calibration Tolerances

	Wire Alloys
	Calibration
	+/- Conductor
	Overall
	Temperature Range
	Standard Limits

	Iron(+) vs. 
Constantan(-)
	J
	White/Red
	Brown
	0°C to +285°C
285°C to +750°C
	±2.2°C
± .75%

	CHROMEL(+) vs.
ALUMEL(-)
	K
	Yellow/Red
	Brown
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C
	± 2%
±2.2°C
±2.2°C 
± .75%

	Copper(+) vs.
Constantan(-)
	T
	Blue/Red
	Brown
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C
	± 1.5%
±1°C 
± .75%

	CHROMEL(+) vs.
Constantan(-)
	E
	Purple/Red
	Brown
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C
	± 1%
±1.7°C
±1.7°C
± .5%


	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 

	Iron vs. Constantan 
	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 

	CHROMEL vs. ALUMEL 
	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 

	Copper vs. Constantan 
	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 

	CHROMEL vs. Constantan 
	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 


	PVC-PVC Physical Properties 

	Characteristics 
	Insulation 
	Overall 

	Specific Gravity 
	1.25-1.38
	1.25-1.38

	Durometer Hardness
	A85-90
	A85-90

	Tensile Strength; psi (min) 
	2100
	2100

	Elongation; %(min) 
	250
	250

	Minimum Bend Radius 
	5 x O.D.
	10 x O.D.

	Abrasion Resistance 
	Good
	Good

	Cut Through Resistance 
	Good
	Good

	Moisture Resistance 
	Excellent
	Excellent

	Solder Iron Resistance 
	Poor
	Poor

	Service Temperature 
	105°C continuous 150°C 
96 hrs.
	105°C continuous 150°C 
96 hrs.

	Flame Test 
	Self-extinguishing
	Self-extinguishing


Fiberglass insulated thermocouple wire(FB-FB)
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Specification:
	Conductors:
	Solid or stranded thermocouple wire per、 ASTM E230 & ANSI MC96.1

	Insulation:
	Braided fiberglass

	Construction:
	Parallel conductors

	Jacket:
	Braided fiberglass

	Max. Temperature:
	400℃

	Limits of Error:
	Conforms to ASTM E230, IEC 584、 and ANSI MC 96.1

	Color Code:
	Conforms to ANSI, IEC, JIS


	Insulation 
	Wire 
Grade 
	Max. Temp.
(℃) 
	Nominal Size (mm) 
	Gauge 
Size (AWG) 
	Wire 
Type 
	Calibration (Order No.) 

	Cond- uctor
	Overall
	
	
	
	
	
	Type J 
	Type K 
	Type T 
	Type E 

	Fiber
glass 
	Fiber
glass 
	Thermoc
ouple 
	400 
	2.5X3.9 
	14 
	Solid 
	J-FB-FB-14 
	K-FB-FB-14 
	T-FB-FB-14 
	E-FB-FB-14 

	
	
	
	
	2.2X3.3 
	16 
	Solid 
	J-FB-FB-16 
	K-FB-FB-16 
	T-FB-FB-16 
	E-FB-FB-16 

	
	
	
	
	1.5X2.4 
	20 
	Solid 
	J-FB-FB-20 
	K-FB-FB-20 
	T-FB-FB-20 
	E-FB-FB-20 

	
	
	
	
	1.5X2.5 
	20
7 /28 
	Stranded 
	J-FB-FB-20S 
	K-FB-FB-20S 
	T-FB-FB-20S 
	E-FB-FB-20S 

	
	
	
	
	1.3X2.0 
	24 
	Solid 
	J-FB-FB-24 
	K-FB-FB-24 
	T-FB-FB-24 
	E-FB-FB-24 

	
	
	
	
	1.3X2.2 
	24
7 /32 
	Stranded 
	J-FB-FB-24S 
	K-FB-FB-24S 
	T-FB-FB-24S 
	E-FB-FB-24S 

	
	
	Extension 
	400 
	2.2X3.3 
	16 
	Solid 
	JX-FB-FB-16 
	KX-FB-FB-16 
	TX-FB-FB-16 
	EX-FB-FB-16 

	
	
	
	
	1.5X2.4 
	20 
	Solid 
	JX-FB-FB-20 
	KX-FB-FB-20 
	TX-FB-FB-20 
	EX-FB-FB-20 

	
	
	
	
	1.5X2.5 
	20 7/28 
	Stranded 
	JX-FB-FB-20S 
	KX-FB-FB-20S 
	TX-FB-FB-20S 
	EX-FB-FB-20S 


Overbraids:All above thermocouple and extension wire also can be finished with a metal overbraid to give added protection from abrasion and mechanical damage.Stranded Overbraids:
- Stainless Steel(SSB)
- Tinned Copper (TCB) 
Please add “SSB” or “TCB” to the Order No., such as “JX-FB-FB-SSB-20S”, it means Type JX, 20AWG, Stranded, Conductor insulation: Fiber-glass, Overall insulation: Fiber-glass, Overbraid: Stainless steel.           

Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron(+) vs. 
Constantan(-) 
	J 
	White/Red 
	Brown 
	0°C to +285°C
285°C to +750°C 
	±2.2°C
± .75% 
	±1.1°C
± .4% 

	CHROMEL(+) vs.
ALUMEL(-) 
	K 
	Yellow/Red 
	Brown 
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C 
	± 2%
±2.2°C
±2.2°C 
± .75% 
	±1.1°C
± .4% 

	Copper(+) vs.
Constantan(-) 
	T 
	Blue/Red 
	Brown 
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C 
	± 1.5%
±1°C 
± .75% 
	± .8%
± .5°C
± .4% 

	CHROMEL(+) vs.
Constantan(-) 
	E 
	Purple/Red 
	Brown 
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C 
	± 1%
±1.7°C
±1.7°C
± .5% 
	±1°C
±1°C
± .4% 
± .4% 


	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron vs. Constantan 
	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	CHROMEL vs. ALUMEL 
	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	Copper vs. Constantan 
	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 
	± .5°C 

	CHROMEL vs. Constantan 
	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 
	±1.1°C


	FB-FB Physical Properties 

	Characteristics 
	Insulation 
	Overall 

	Specific Gravity 
	2.54
	2.54

	Tensile Strength; psi (min) 
	250,000 at 1000℉(537°C )
	250,000 at 1000℉(537°C )

	Elongation; %(min) 
	4.8
	4.8

	Minimum Bend Radius 
	5x O.D.
	10x O.D.

	Abrasion Resistance 
	Good
	Good

	Cut Through Resistance 
	Very Good
	Excellent

	Moisture Resistance 
	Good
	Good

	Solder Iron Resistance 
	Excellent
	Excellent

	Service Temperature 
	260°C continuous 343°C single exposure
	260°C continuous 537°C 
single exposure 

	Flame Test 
	Non-flammable
	Non-flammable


Teflon insulated thermocouple wire(FEP-FEP)
[image: image14.jpg]



Specification:
	Conductors:
	Solid or stranded thermocouple wire per、 ASTM E230 & ANSI MC96.1

	Insulation:
	Flame retardant extruded fluoropolymer FEP

	Construction:
	Parallel conductors

	Jacket:
	Flame retardant extruded fluoropolymer FEP

	Max. Temperature:
	200℃

	Limits of Error:
	Conforms to ASTM E230, IEC 584、 and ANSI MC 96.1

	Color Code:
	Conforms to ANSI, IEC, JIS


	Insulation 
	Wire 
Grade 
	Max. Temp.
(℃) 
	Nominal Size (mm) 
	Gauge 
Size (AWG) 
	Wire 
Type 
	Calibration (Order No.) 

	Cond- uctor
	Overall
	
	
	
	
	
	Type J 
	Type K 
	Type T 
	Type E 

	FEP
	FEP 
	Thermoc
ouple 
	200 
	1.7x3.0 
	20 
	Solid 
	J-FEP-FEP-20 
	K-FEP-FEP-20 
	T-FEP-FEP-20 
	E-FEP-FEP-20 

	
	
	
	
	1.9x3.2 
	20 7/28 
	Stranded 
	J-FEP-FEP-20S 
	K-FEP-FEP-20S 
	T-FEP-FEP-20S 
	E-FEP-FEP-20S 

	
	
	
	
	1.4x2.4 
	24 
	Solid 
	J-FEP-FEP-24 
	K-FEP-FEP-24 
	T-FEP-FEP-24 
	E-FEP-FEP-24 

	
	
	
	
	1.6x2.6 
	24 7/32 
	Stranded 
	J-FEP-FEP-24S 
	K-FEP-FEP-24S 
	T-FEP-FEP-24S 
	E-FEP-FEP-24S 

	
	
	
	
	0.5x0.8 
	30 
	Solid 
	J-FEP-FEP-30 
	K-FEP-FEP-30 
	T-FEP-FEP-30 
	E-FEP-FEP-30 

	
	
	Extension 
	200 
	2.2X3.9 
	16 
	Solid 
	JX-FEP-FEP-16 
	KX-FEP-FEP-16 
	TX-FEP-FEP-16 
	EX-FEP-FEP-16 

	
	
	
	
	1.7X2.9 
	20 
	Solid 
	JX-FEP-FEP-20 
	KX-FEP-FEP-20 
	TX-FEP-FEP-20 
	EX-FEP-FEP-20 

	
	
	
	
	1.9X3.2 
	20 7/28 
	Stranded 
	JX-FEP-FEP-20S 
	KX-FEP-FEP-20S 
	TX-FEP-FEP-20S 
	EX-FEP-FEP-20S 

	
	
	
	
	1.4x2.3 
	24 
	Solid 
	JX-FEP-FEP-24 
	KX-FEP-FEP-24 
	TX-FEP-FEP-24 
	EX-FEP-FEP-24 

	
	
	
	
	1.6X2.6 
	24 7/32 
	Stranded 
	JX-FEP-FEP-24S 
	KX-FEP-FEP-24S 
	TX-FEP-FEP-24S 
	EX-FEP-FEP-24S 


Shielded:All above thermocouple and extension wire can be finished with a shield (Stainless steel-SSB / Aluminum -AL/ Copper-Cu), If you need the wire with a shield, please add “SSB” or “AL” or “CU” to the Order No., such as “K-FEP-SSB-FEP-20”, it means Type K, 20AWG, Solid, Conductor insulation: FEP, Metal shielded: Stainless steel, Overall insulation: FEP. 
Overbraids:All above thermocouple and extension wire also can be finished with a metal overbraid to give added protection from abrasion and mechanical damage.Stranded Overbraids:                                 

- Stainless Steel(SSB)
- Tinned Copper (TCB)
Please add “SSB” or “TCB” to the Order No., such as “JX-FEP-FEP-SSB-20S”, it means Type JX, 20AWG, Stranded, Conductor insulation: FEP, Overall insulation: FEP, Overbraid: Stainless steel.
Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron(+) vs. 
Constantan(-) 
	J 
	White/Red 
	Brown 
	0°C to +285°C
285°C to +750°C 
	±2.2°C
± .75% 
	±1.1°C
± .4% 

	CHROMEL(+) vs.
ALUMEL(-) 
	K 
	Yellow/Red 
	Brown 
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C 
	± 2%
±2.2°C
±2.2°C 
± .75% 
	±1.1°C
± .4% 

	Copper(+) vs.
Constantan(-) 
	T 
	Blue/Red 
	Brown 
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C 
	± 1.5%
±1°C 
± .75% 
	± .8%
± .5°C
± .4% 

	CHROMEL(+) vs.
Constantan(-) 
	E 
	Purple/Red 
	Brown 
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C 
	± 1%
±1.7°C
±1.7°C
± .5% 
	±1°C
±1°C
± .4% 
± .4% 


	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/-
Conductor 
	Overall 
	Temperature Range 
	Standard
Limits 
	Special
Limits 

	Iron vs. Constantan 
	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	CHROMEL vs. ALUMEL 
	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	Copper vs. Constantan 
	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 
	± .5°C 

	CHROMEL vs. Constantan 
	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 
	±1.1°C 


	FEP-FEP Physical Properties 

	Characteristics 
	Insulation 
	Overall 

	Specific Gravity 
	2.2 
	2.2 

	Durometer Hardness 
	55 
	55 

	Tensile Strength; psi (min) 
	3000 
	3000 

	Elongation; %(min) 
	200 
	200 

	Minimum Bend Radius 
	3 x O.D. 
	5 x O.D. 

	Abrasion Resistance 
	Very Good 
	Very Good 

	Cut Through Resistance 
	Good 
	Good 

	Moisture Resistance 
	Excellent 
	Excellent 

	Solder Iron Resistance 
	Good 
	Good 

	Service Temperature 
	200°C continuous 250°C 
single exposure 
	200°C continuous 250°C 
single exposure 

	Flame Test 
	Self-extinguishing 
	Self-extinguishing 


Teflon insulated twised thermocouple wire(FEP-TW)
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Specification:
	Conductors:
	Solid or stranded thermocouple wire per、 ASTM E230 & ANSI MC96.1

	Insulation:
	Flame retardant extruded fluoropolymer FEP

	Construction:
	Twisted conductors

	Lay Length:
	1-1/2” (38MM) to 2-1/2” (64MM)

	Max. Temperature:
	200℃

	Limits of Error:
	Conforms to ASTM E230, IEC 584、 and ANSI MC 96.1

	Color Code:
	Conforms to ANSI, IEC, JIS


	Wire 
Grade 
	Max. Temp.(℃) 
	Gauge 
Size 
	Wire 
Type 
	Calibration (Order No.) 

	
	
	
	
	Type J 
	Type K 
	Type T 

	THERMOCOUPLE 
	200
	24 
	Solid 
	J-FEP-TW-24 
	K-FEP-TW-24 
	T-FEP-TW-24 

	THERMOCOUPLE 
	200
	30 
	Solid 
	J-FEP-TW-30 
	K-FEP-TW-30 
	T-FEP-TW-30 


Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type
	ANSI Color Code
	Initial Calibration Tolerances

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron(+) vs. 
Constantan(-) 
	J 
	White/Red 
	Brown 
	0°C to +285°C
285°C to +750°C 
	±2.2°C
± .75% 
	±1.1°C
± .4% 

	CHROMEL(+) vs.
ALUMEL(-) 
	K 
	Yellow/Red 
	Brown 
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C 
	± 2%
±2.2°C
±2.2°C 
± .75% 
	±1.1°C
± .4% 

	Copper(+) vs.
Constantan(-) 
	T 
	Blue/Red 
	Brown 
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C 
	± 1.5%
±1°C 
± .75% 
	± .8%
± .5°C
± .4% 

	CHROMEL(+) vs.
Constantan(-) 
	E 
	Purple/Red 
	Brown 
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C 
	± 1%
±1.7°C
±1.7°C
± .5% 
	±1°C
±1°C
± .4% 
± .4% 


	Thermocouple Type
	ANSI Color Code
	Initial Calibration Tolerances

	Wire Alloys 
	Calibration 
	+/-
Conductor 
	Overall 
	Temperature Range 
	Standard
Limits 
	Special
Limits 

	Iron vs. Constantan 
	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	CHROMEL vs. ALUMEL 
	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	Copper vs. Constantan 
	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 
	± .5°C 

	CHROMEL vs. Constantan 
	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 
	±1.1°C 


	FEP-FEP Physical Properties 

	Characteristics 
	Insulation 
	Overall 

	Specific Gravity 
	2.2 
	2.2 

	Durometer Hardness 
	55 
	55 

	Tensile Strength; psi (min) 
	3000 
	3000 

	Elongation; %(min) 
	200 
	200 

	Minimum Bend Radius 
	3 x O.D. 
	5 x O.D. 

	Abrasion Resistance 
	Very Good 
	Very Good 

	Cut Through Resistance 
	Good 
	Good 

	Moisture Resistance 
	Excellent 
	Excellent 

	Solder Iron Resistance 
	Good 
	Good 

	Service Temperature 
	200°C continuous 250°C 
single exposure 
	200°C continuous 250°C 
single exposure 

	Flame Test 
	Self-extinguishing 
	Self-extinguishing 


Teflon insulated thermocouple wire(PFA-PFA)
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Specification:  
	Conductors:
	Solid or stranded thermocouple wire per、 ASTM E230 & ANSI MC96.1

	Insulation:
	Flame retardant extruded fluoropolymer PFA

	Construction:
	Parallel conductors

	Jacket:
	Flame retardant extruded fluoropolymer PFA

	Max. Temperature:
	206℃

	Limits of Error:
	Conforms to ASTM E230, IEC 584、 and ANSI MC 96.1

	Color Code:
	Conforms to ANSI, IEC, JIS

	
	


	Insulation 
	Wire 
Grade 
	Max. Temp.
(℃) >
	Nominal Size (mm) 
	Gauge 
Size (AWG) 
	Wire 
Type 
	Calibration (ORDE CODE) 

	Cond
uctor 
	Ove
rall 
	
	
	
	
	
	Type J 
	Type K 
	Type T 
	Type E 

	PFA
	PFA
	THERMO
COUPLE
	260
	1.7x3.0
	20
	Solid
	J-PFA-PFA-20
	K-PFA-PFA-20
	T-PFA-PFA-20
	E-PFA-PFA-20

	
	
	
	
	1.9X3.2
	20 7/28
	Stranded
	J-PFA-PFA-20S
	K-PFA-PFA-20S
	T-PFA-PFA-20S
	E-PFA-PFA-20S

	
	
	
	
	1.7X3.4
	22 7/30
	Stranded
	J-PFA-PFA-22S
	K-PFA-PFA-22S
	T-PFA-PFA-22S
	E-PFA-PFA-22S

	
	
	
	200
	1.4x2.4
	24
	Solid
	J-PFA-PFA-24
	K-PFA-PFA-24
	T-PFA-PFA-24
	E-PFA-PFA-24

	
	
	
	
	1.6x2.6
	24 7/32
	Stranded
	J-PFA-PFA-24S
	K-PFA-PFA-24S
	T-PFA-PFA-24S
	E-PFA-PFA-24S

	
	
	
	150
	0.6X1.0
	30
	Solid
	J-PFA-PFA-30
	K-PFA-PFA-30
	T-PFA-PFA-30
	E-PFA-PFA-30

	
	
	
	
	0.5x0.8
	36
	Solid
	J-PFA-PFA-36
	K-PFA-PFA-36
	T-PFA-PFA-36
	E-PFA-PFA-36

	
	
	
	
	0.4X0.7
	40
	Solid
	J-PFA-PFA-40
	K-PFA-PFA-40
	T-PFA-PFA-40
	E-PFA-PFA-40

	
	
	EXTEN
SION
	260
	2.2X3.9
	16
	Solid
	JX-PFA-PFA-16
	KX-PFA-PFA-16
	TX-PFA-PFA-16
	EX-PFA-PFA-16

	
	
	
	
	1.7X2.9
	20
	Solid
	JX-PFA-PFA-20
	KX-PFA-PFA-20
	TX-PFA-PFA-20
	EX-PFA-PFA-20

	
	
	
	
	1.9X3.2
	20 7/28
	Stranded
	JX-PFA-PFA-20S
	KX-PFA-PFA-20S
	TX-PFA-PFA-20S
	EX-PFA-PFA-20S

	
	
	
	
	1.4x2.3
	24
	Solid
	JX-PFA-PFA-24
	KX-PFA-PFA-24
	TX-PFA-PFA-24
	EX-PFA-PFA-24

	
	
	
	
	1.6X2.6
	24 7/32
	Stranded
	JX-PFA-PFA-24S
	KX-PFA-PFA-24S
	TX-PFA-PFA-24S
	EX-PFA-PFA-24S


Shielded:All above thermocouple and extension wire can be finished with a shield (Stainless steel-SSB / Aluminum -AL/ Copper-Cu), If you need the wire with a shield, please add “SSB” or “AL” or “CU” to the Order No., such as “K-PFA-SSB-PFA-20”, it means Type K, 20AWG, Solid, Conductor insulation: PFA, Metal shielded: Stainless steel, Overall insulation: PFA. 
Overbraids:All above thermocouple and extension wire also can be finished with a metal overbraid to give added protection from abrasion and mechanical damage.
Stranded Overbraids:
- Stainless Steel(SSB)
- Tinned Copper (TCB) 
Please add “SSB” or “TCB” to the Order No., such as “JX-PFA-PFA-SSB-20S”, it means Type JX, 20AWG, Stranded, Conductor insulation: PFA, Overall insulation: PFA, Overbraid: Stainless steel.
Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron(+) vs. 
Constantan(-) 
	J 
	White/Red 
	Brown 
	0°C to +285°C
285°C to +750°C 
	±2.2°C
± .75% 
	±1.1°C
± .4% 

	CHROMEL(+) vs.
ALUMEL(-) 
	K 
	Yellow/Red 
	Brown 
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C 
	± 2%
±2.2°C
±2.2°C 
± .75% 
	±1.1°C
± .4% 

	Copper(+) vs.
Constantan(-) 
	T 
	Blue/Red 
	Brown 
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C 
	± 1.5%
±1°C 
± .75% 
	± .8%
± .5°C
± .4% 

	CHROMEL(+) vs.
Constantan(-) 
	E 
	Purple/Red 
	Brown 
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C 
	± 1%
±1.7°C
±1.7°C
± .5% 
	±1°C
±1°C
± .4% 
± .4% 


	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron vs. Constantan 
	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	CHROMEL vs. ALUMEL 
	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	Copper vs. Constantan 
	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 
	± .5°C 

	CHROMEL vs. Constantan 
	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 
	±1.1°C 


	PFA/PFA Physical Properties 

	Characteristics 
	Insulation 
	Overall 

	Specific Gravity 
	2.15
	2.15

	Durometer Hardness 
	55 
	55 

	Tensile Strength; psi (min) 
	4000
	4000

	Elongation; %(min) 
	200 
	200

	Minimum Bend Radius 
	5 x O.D. 
	10 x O.D. 

	Abrasion Resistance 
	Very Good 
	Very Good 

	Cut Through Resistance 
	Good 
	Good 

	Moisture Resistance 
	Excellent 
	Excellent 

	Solder Iron Resistance 
	Good 
	Good 

	Service Temperature 
	260°C continuous 288°C 
single exposure 
	260°C continuous 288°C 
single exposure 

	Flame Test 
	Non-flammable
	Non-flammable


Metal overbraid thermocouple wire
[image: image17.jpg]



Feature:
Tinned Copper Overbraid (TCB)
Stainless Steel Overbraid (SSB)
1. Round wire braid
2. Type 304 stainless steel is standard
3. 85% nominal coverage
4. Resists abrasion and mechanical damage
5. Provides superior tensile strength
6. Protects against longitudinal stress in vertical installations
7. Color tracer identification available
8. Other materials available upon request
9. Available on constructions up to 1.000" (25.4MM) diameter
Color code & initial calibration tolerances for thermocouple wire:
	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Wire Alloys 
	Calibration 
	+/- Conductor 
	Overall 
	Temperature Range 
	Standard Limits 
	Special Limits 

	Iron(+) vs. 
Constantan(-) 
	J 
	White/Red 
	Brown 
	0°C to +285°C
285°C to +750°C 
	±2.2°C
± .75% 
	±1.1°C
± .4% 

	CHROMEL(+) vs.
ALUMEL(-) 
	K 
	Yellow/Red 
	Brown 
	-200°C to -110°C
-110°C to 0°C
0°C to +285°C
285°C to +1250°C 
	± 2%
±2.2°C
±2.2°C 
± .75% 
	±1.1°C
± .4% 

	Copper(+) vs.
Constantan(-) 
	T 
	Blue/Red 
	Brown 
	-200°C to -65°C
-65°C to +130°C
130°C to +350°C 
	± 1.5%
±1°C 
± .75% 
	± .8%
± .5°C
± .4% 

	CHROMEL(+) vs.
Constantan(-) 
	E 
	Purple/Red 
	Brown 
	-200°C to -170°C
-170°C to +250°C
250°C to +340°C
340°C+900°C 
	± 1%
±1.7°C
±1.7°C
± .5% 
	±1°C
±1°C
± .4% 
± .4% 


	Thermocouple Type 
	ANSI Color Code 
	Initial Calibration Tolerances 

	Calibration 
	+/-
Conductor 
	Overall 
	Temperature Range 
	Standard
Limits 
	Special
Limits 

	JX 
	White/Red 
	Black 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	KX 
	Yellow/Red 
	Yellow 
	0°C to +200°C 
	±2.2°C 
	±1.1°C 

	TX 
	Blue/Red 
	Blue 
	-60°C to +100°C 
	±1.1°C 
	± .5°C 

	EX 
	Purple/Red 
	Purple 
	0°C to +200°C 
	±1.7°C 
	±1.1°C 


	FB-FB-SSB Physical Properties

	Characteristics
	Insulation
	Overall

	Specific Gravity
	2.54
	2.54

	Tensile Strength; psi (min)
	250,000 at 1000℉(537°C )
	250,000 at 1000℉(537°C )

	Elongation; %(min)
	4.8
	4.8

	Minimum Bend Radius
	5x O.D.
	10x O.D.

	Abrasion Resistance
	Good
	Good

	Cut Through Resistance
	Very Good
	Excellent

	Moisture Resistance
	Good
	Good

	Solder Iron Resistance
	Excellent
	Excellent

	Service Temperature
	260°C continuous 343°C single exposure
	260°C continuous 537°C 
single exposure

	Flame Test
	Non-flammable
	Non-flammable


Color Chart for Thermocouple Extension/Compenasting Wire
	
	BX
	RX/SX
	KX
	WX
	VX
	EX
	JX
	TX
	NX

	JIS C1610 

to

Japan
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	Sheath
	Gary 
	Black
	Blue
	Blue
	Blue
	Purple
	Yellow
	Brown
	- 

	+ / - 
	Red
	White
	Red
	White
	Red
	White
	Red
	White
	Red
	White
	Red
	White
	Red
	White
	Red
	White
	-
	-

	ASTM

E230-1996

to

America
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	Sheath
	Gary 
	Green
	Yellow
	- 
	- 
	Purple
	Black
	Blue
	Orange 

	+ / - 
	Gary
	Red
	Black
	Red
	Yellow
	Red
	-
	-
	-
	-
	Purple
	Red
	White
	Red
	Blue
	Red
	Orange
	Red

	ICE 584-3

to

Europe
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	Sheath
	Gary 
	Orange
	Green
	Green
	Green
	Purple
	Black
	Brown
	Pink

	+ / -
	Gray
	White
	Orange
	White
	Green
	White
	Green
	White
	Green
	White
	Purple
	White
	Black
	White
	Brown
	White
	Pink
	White


*AS for the coating thermo-couple of the ASTM standard, the sheath color becomes brown.
Types of Extension/Compensating Wires & Margin of error
	ICE584-3(JIS C1610-1995)

	Thermocouple Sensor
	Types
	Composing materials of Conductor
	Temp of connected 
point white thermocouple
	Margin of error(°C)

	
	
	Positive(PX)
	Negative(NX)
	(°C)
	Class1
	Class2

	K
	KX
	Chromel®
	Alumel®
	-25~+200
	±1.5
	±2.5

	
	KCA
	
	
	0~+150
	-
	±2.5

	
	KCB
	Iron
	Constantan
	0~+150
	-
	±2.5

	
	KCC
	Copper
	Constantan
	0~+100
	-
	±2.5

	E
	EX
	Chromel®
	Constantan
	-25~+200
	±1.5
	±2.5

	J
	JX
	Iron
	Constantan
	-25~+200
	±1.5
	±2.5

	T
	TX
	Copper
	Constantan
	-25~+100
	±0.5
	±1.0

	R
	RCA
	Copper
	Copper-Nickel alloy
	0~+100
	-
	±2.5

	
	RCB
	
	
	0~+200
	-
	±5.0

	S
	SCA
	Copper
	Copper-Nickel alloy
	0~+100
	-
	±2.5

	
	SCB
	
	
	0~+200
	-
	±5.0

	B
	BC
	Copper
	Copper
	0~+100
	-

	N
	NX
	Nickel-Chromium-Silicon
	Nickel-Silicon
	-25~+200
	±1.5
	±2.5

	
	NC
	Copper-Nickel alloy
	Copper-Nickel alloy
	0~+150
	-
	±2.5


※Chromel, Alumel (Hoskins trade mark)
	ASTM E230-1996

	Thermocouple Sensor
	Types
	Temp of connected point white thermocouple
	Margin of error(°C)

	
	
	(°C)
	Special
	Standard

	K
	KX
	0~+200
	±1.1
	±2.2

	E 
	EX
	0~+200
	±1.0
	±1.7

	J 
	JX
	0~+200
	±1.1
	±2.2

	T 
	TX
	-60~+100
	±0.5
	±1.0

	R
	RX
	0~+200
	-
	±5.0

	S 
	SX
	0~+200
	-
	±5.0

	B
	BX
	0~+100
	-
	±3.7

	N 
	NX
	0~+200
	±1.1
	±2.2


International Color Codes
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Properties of Insulating Materials

	Properties of Insulating and Jacketing Materials 

	
Material
Type
Continuous
Operating
Temperature

Abrasion
Resistance

Chemical
Resistance

Moisture
Resistance

Solvent
Resistance

Flame
Resistance
PE
CPE
PVC
TPE
Nylon
ETFE
FEP
TE/D
PFA
PTFE
Polyimide
B-Fiber*
G-Glass*
Q-Glass*
HG
CEFIR™
176°F (80°C)
194°F (90°C)
221°F (105°C)
257°F (125°C)
250°F (121°C)
300°F (150°C)
400°F (200°C)
400°F (200°C)
500°F (260°C)
500°F (260°C)
500°F (260°C)
500°F (260°C)
950°F (510°C)
1300°F (704°C)
1800°F (982°C)
2200°F (1204°C)
Good
Very Good
Very Good
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Good
Excellent
Good
Poor
Fair
Poor
Fair
Excellent
Excellent
Very Good
Poor
Very Good
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Good
Good
Good
Good
Good
Excellent
Excellent
Good
Good
Fair
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Fair
Good
Good
Poor
Fair
Excellent
Excellent
Fair
Good
Good
Excellent
Excellent
Excellent
Excellent
Excellent
Good
Good
Excellent
Excellent
Excellent
Excellent
Poor
Excellent
Excellent
Excellent
Poor
Excellent
Excellent
Excellent
Excellent
Excellent
Good
Good
Excellent
Excellent
Excellent
Excellent



*Performance characteristics of fibrous products are improved with impregnation.
Impregnation maintained to 400°F (200°C).
INSULATION MATERIAL

	
PE
CPE
PVC
TPE
Nylon
ETFE
FEP
TE/D
PFA
PFTE
Polyimide
B-Fiber
G-Glass
Q-Glass
HG
CEFIR™
	Designations
Polyethylene
Chlorinated Polyethylene
Polyvinyl Chloride
Thermoplastic Elastomer
Polyamide Nylon 6
Ethylene-Tetrafluoroethylene
Fluorinated Ethylene Propylene
Fluorinated Ethylene Propylene
Perflourinated-Tetrafluoroethylene
Poly-Tetrafluoroethylene
Polyimide Tape
Synthetic Polyamide Fibers
Braided or Served Fiberglass Yarn
Braided Fiberglass Yarn
Braided Vitreous Silica
Braided Ceramic Fiber


PVC
Features
‧PVC single conductor and duplex insulation .
‧Color code: You can select ANSI, IEC, JIS.
‧Addition abrasion resistance: with stainless wire or Tinned Cooper wire overbraids.
Performance Capabilities
‧Continuous temperature service: 220°F ( 105°C ).
‧Excellent moisture and good chemical resistance.
Applicable Range
‧Laboratories.
‧Industrial Equipment.
‧Hydrocarbon Processing plants.
‧Automotive.
TEFLON PFA
Features
‧PFA single conductor and duplex insulation 
‧Color code: you can select ANSI, IEC, JIS
‧Addition abrasion resistance: with Stainless wire or Tinned Cooper wire overbraids Performance Capabilities
‧Continuous temperature service: -90°F ~ 500°F ( -67°C ~ 260°C )
‧Single Exposure: 550°F ( 288°C )
‧Excellent moisture ,good chemical resistance and good abrasion resistance.Applicable Range
Applicable Range
‧Food processing facilities
‧Petrochemical plants

TEFLON FEP
Features
‧FEP single conductor and duplex insulation 
‧Color code: you can select ANSI, IEC, JIS
‧Addition abrasion resistance: with Stainless wire or Tinned Cooper wire overbraids Performance Capabilities
‧Continuous temperature service: -90°F ~ 400°F ( -67°C ~ 204°C )
‧Single Exposure: 482°F ( 250°C )
‧Excellent moisture and good chemical resistance 

Applicable Range
‧Aerospace
‧Industrial equipment testing
‧Glass manufacture
GlassFiber
Features
‧Fiberglass braded single conductor and duplex insulation.
‧Good abrasion ,fair abrasion resistance and chemical resistance.
‧Color code: ANSI, IEC, JIS.
‧Addition abrasion resistance: with stainless wire or Tinned Cooper wire overbraids. 
Performance Capabilities
‧Continuous temperature service: 900°F ( 482°C ).
‧Single Exposure: 1000°F ( 537°C ).   

Applicable Range
‧Steel and aluminum plants
‧Heat treating.
‧Foundries.
‧Glass, Ceramic and brick plants.
Silicon Robber
Features
‧Teflon FEP single conductor and Silicon Robber duplex insulation
‧Excellent moisture and good chemical resistance
‧Color code: ANSI, IEC, JIS
‧Addition abrasion resistance: with stainless wire or Tinned Cooper wire overbraids 
Performance Capabilities
‧Continuous temperature service: 356°F ( 180°C )   

Ceramic
Features
Ceramic Fiber braded single conductor and duplex insulation.
‧Good abrasion and chemical resistance.
‧Addition abrasion resistance: with stainless wire overbraids.
Performance Capabilities
‧Continuous temperature service: 2200°F ( 1204°C )
‧Single Exposure: 2600°F ( 1427°C )
[image: image43.jpg]——ANSI and IEC Color Codes'

for Thermocouples, Wire and Connectors
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Package
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