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OKAZAKI THERMOCOUPLE

A thermocouple is a closed loop circuit that consists of two
dissimilar metal wires welded together at both ends. When a
temperatune difference exists between the two junctions, thermal
electromotive force (EMF) is generated and an electric current
flows in the closed circuit. The direction and magnitude of the
EMF generated depend upon the tempemture of the two junctions
and upon the materials making up the thermocouple, and are not
affected by the size or length of the thermocouple wire.
Temperatune can be measured by knowing beforehand the
change of EMF per degree change of temperature for a certain
thermocouple.

In selecting the right thermocouple for your particular application,
you should pick one that is stable in performance over a long
period of continuous use and which also meets your requirements
as to temperature range, purpose, usage, accuracy needed, etc.
OKAZAKI's standard thermocouples include Types B, R, S, N, K,
E, J and T all of which conform to the Japanese Industrial
Standards (JIS) also available areTypes W5Re/W26Re,You can
select the right thermocouple for your particular requirement from
OKAZAKI's product line.

Configuration

A thermocouple assembly contains a thermocouple element,
protection tube, terminal head, insulators and mounting
attachment.

1. Thermocouple Element
Element types are shown below. The measuring junction (hot
junction) is welded together.

2. Protection Tube

The tube, which has a mounting attachment and a terminal head,
houses the element and insulators and protects them from
envilonmental conditions. The right kind of tube material should
be selected for the given application.

3. Teminal Head and Terminal Plate
The terminal head, in which the co mpensating lead wire and

thermocouple are connected, is available in the weather-proof
Type E (aluminum diecast), and also in other types of materials
and shapes suitable for your particular application.

4. Insulators
The insulators conform to JIS Class 2 ceramic tubes and insulate
the element wires fro m each other and from the protection tube.

5. Mounting Attachment
The attachment connected to the protection tube is used to mount
the thermocouple assembly OKAZAKI Standard Parts Catalog.
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OKAZAKI Thermocouple

Thermocouple Tolerance and Applicable Standards
goooooooooooooon

Standard JIS C1602-1995 IEC 584-2-1982 ASTM E230-1996
Temp. Range Class Tolerance Class Tolerance Temp. Range Class Tolerance
Symbol
600 1700 2 + 0.0025!t! + 0.0025!t!
B 600 800 3 +4 +4 870 1700 STD. +05%
800 1700 + 0.005't! + 0.005!t!
+150r
0 1100 1 +1 +1 STD. + 025 %
R&S 0 1450
0 600 +15 +15 + 06 0r
2 SP. 0
600 1600 + 00025t} + 00025t} +01%
-40 +375 +15 +15
1 STD. razor
+375  +1000 + 0.004!t! + 00041t} +075%
40 +333 +25 +25 0 +1260
N &K 2 - - SP. *1lor
+333  +1200 + 000754t} + 000754t} +04%
-167 +40 +25 +25
3 200 0 STD. xaz0or
200  -167 + 0015!t! + 0.015!t! 2%
-40 +375 +15 +15
1 STD. xiror
+375  +800 + 0.004!t! + 0.004!t! +05%
0 +870
-40 +333 +25 +25 +1or
E 2 SP. .
+333  +900 + 0.0075!t! + 0.0075!t! +04%
-167 +40 +25 +25
3 200 0 STD. 1o
200  -167 + 0015!t! + 0015!t! +1%
-40 +375 +15 +15
1 STD. t22or
+375  +750 + 00041t} + 00041t} +075%
J 0 +760
40 +333 +25 +25 +£11or
2 SP. .
+333  +750 + 0.0075!t! + 0.0075}t} +04%
40 +125 +05 + 05 filor
1 STD. .
+125  +350 + 0004 + 0004t +075%
0 +370
40 +133 +10 +10 £ 050r
T 2 SP. .
+133  +350 + 0.0075't! + 000751t} +04%
67  +40 +10 +10 filor
3 -200 0 STD. o
-200 -67 + 0015t} + 0015t} +15%,
(1) Tolerance is referred to as the maximum allowable deviation
between measuring junction temperature and the temperature
derived from the emf table.
ASTM (2) ASTM tolerance is °C or % value for the measured temperature,
whichever is greater.
0 (3) |t| means measuring temperature indicated with the
temperature (°C) having no connection with the positive or
1,23 JIS 0.4,0.7515 negative mark.
JIS,BS,DIN IEC (4) Classes 1, 2, 3 correspond to former JIS Classes 0.4, 0.75,
ASTM ANSI

1.5 respectively.
(5) JIS, BS, DIN standards are same as |IEC standard.
(6) ASTM standard is former ANSI standard.
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OKAZAKI Thermocouple

Type of Thermocouple
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Type

Symbol Composition

Features

B Pt-30Rh/Pt-6Rh

70 30 94 6
R 1800

Thermocouple which combines a positive wire of a platinum-rhodium alloy containing 70% platinum
and 30% rhodium with a negative wire of platinum rhodium containing 94% platinum and 6% rhodium.
Type B is more resistant to heat and mechanical stress than type R and withstands 1800 C Max.
Other features are the same as those of type R.

R Pt-13Rh/Pt

87 13

Therm ocouple which combines a positive wire of a platinum and rhodium alloy containing 87%
platinum and 13% rhodium with a negative wire of pure platinum. This thermocouple is highly accurate,
excellent in heat resistance and stability, generally used in oxidizing atmospheres. It is not
recommended for use in reducing atmospheres or where metal vapors are present.

S Pt-10Rh/Pt

90 10

Thermocouple which combines a positive wire of a platinum rhodium alloy containing 90% platinum
and 10% rhodium with a negative wire of pure platinum. Other features are the same as those of type
R.

N Ni-Cr-Si/Ni-Si

K
K Si

This is called Nicrosil (positive leg) / Nisil (negative leg) Thermocouple, and its composition and
characteristics are very similar to those of type K Thermocouple. It is an improved type of Type K
Thermocouple and has more Si additive, higher heat resistance.

K Ni-Cr/Ni-Al

Thermocouple which combines a positive wire of an alloy consisting mainly of nickel and chromium
with negative wire of an alloy consisting mainly of nickel. This thermocouple widely used for many
industrial applications is resistant to oxidizing atmospheres but not to reducing atmospheres. It
particularly should not be used in carbon monoxide sulfurous acid gas or sulfur bearing hydrogen
atmospheres.

E Ni-Cr/Cu-Ni

K J

Thermocouple which combines a positive wire of thermocouple K with a negative wire of thermocouple
J. This thermocouple has a high thermal emf and is suitable for use in oxidizing atmosphere.

J Fe/Cu-Ni

Thermocouple which combines a positive wire of iron with thermocouple is resistant in reducing
atmospheres and is also resistant to hydrogen and carbon. However it should not be used in
atmospheres that will oxidize iron. It is relatively low in cost and often used for medium temperature
range applications.

T Cu/Cu-Ni

300
-200 +100

Thermocouple which combines a positive wire of copper with a negative wire of an alloy mainly of
copper and nickel. High accuracy is obtained at under 300 C and it is suitable for low temperatures
from -200 C to +100 C. It is suitable for use in weak oxidizing and reducing atmospheres.
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OKAZAKI Thermocouple

Material and Standard Dimensions of Protection Tube
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Dimension Max. Temp. Limit
Material Symbol @ mm Max.Length Features
0.D. | ID. (mm) Nor. Max.
10 7
2000
12 9
SUS304 A 850 950
15 11 Having high heat resistance, acid resistance,
3950 and alkali resistance.
21.7 | 157
10 7 SUS304
2000
12 9
SUS316 C 850 950 Almost same as SUS304 in heat resistance,
15 11 acid resistance and alkali resistance, but
3950 corrosion resistance is higher than SUS304 at
21.7 | 157 high temperature.
10 7
2000 SUS316
12 9
SUS316L CL 850 950
15 11 C amount decreased from SUS316.
21.7 161 3950 Intergranular corrosion resistant material.
SUS310s D 217 16.1 3950 1050 1100 Having high Ni-Cr content. High heat resistant
steel which has high oxidation resistance at
212 | 21.4 high temperature.
SUH446 21.7 | 161 27Cr
SANDVIK P4 P 21.3 16 3950 1050 1100 27Cr steel. Endurable against reducing flame.
269 | 21.6 Having resistance against sulfuric gas.
22 16
UMCo50 U 3950 1150 1200
27 21 Co base alloy. High heat resistant alloy which
has abrasion resistance and sulfuric resistance.
KANTHAL AF K 22 194 3950 1100 1300 Having mechanial strength in high temperature.
Not suitable for welding of metallic fittings.
NCF600
(INCONEL600) B 22 16 3950 1000 1250 Having most high resistance in both oxidized
and reduced atmosphere at high temperature.
15 11
17.3 | 12.7
TITANIUM T 217 16.1 3950 250 500 Corrosion resistance at low temperature is fairly
’ ’ good, but oxidized and fragile at high
27.2 21.6 temperature.
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OKAZAKI Thermocouple

Material and Standard Dimensions of Non-Metalic Protection Tube
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Dimension Max. Temp. Limit
Material Symbol ¢ mm Max.Length Features
(mm)
0O.D. 1.D. Nor. Max.
8 5 JIS R1401 PT1
10 6 1600
13 9
Alumina P1 1000 1600 1700 Equivalent to JIS R1410 PT1
15 11 Fairly stabilized and reduced atmosphere. Hving
a high corrosion resistance at high temperature.
17 13 Suitable for measuring of minimum 1600
furnace temperature and fusing metal
20 15 temperature.
8 5
10 6 JISR1401 PTO
13 9
High Alumina PO 15 | 1 1000 1700 1900 | gquivalent to JIS R1410 PTO
Having high heat resistance, corrosion
20 16 resistance and mechanical strength . Hard
15 6 material, and high abrasion resistant.
20 10
20 12
by25 | 17
30 20
35 25
- . GK 1000 1650 Having fire resistance and good heat
Silicon Carbide . : .
40 25 conductivity. Not easily corroded by zinc,
aluminum, lead, acid and alkali. Strong against
45 30 rapid heating and cooling and spalling. Suitable
for the use for outer tube of duplex protection
50 30 tube.
60 40
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OKAZAKI Thermocouple

Operating Temperature limits in Wire Diameter
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Dimensions of Applicable Protection

Wire Dia. Operating Temperature Limit Tube
Type of Thermocouple
Symbol o.D. Nor. Max. Metalic Tube | Non-Metalic Tube
® mm ® mm
B L 0.5 1500 1700 15x< 11
R L 0.5 1400 1600 15x 11
S L 05 1400 1600 15x 11
D 32 1200 1250 21.7x 161
C 2.3 1100 1150 217 16.1
N B 1.6 1050 1100 15x 11
A 1.0 950 1000 2% 9
D 3.2 1000 1200 217x 161
C 23 900 1100 217x 161
K B 1.6 850 1050 15x 11
A 1.0 750 950 2% 9
H 0.65 650 850 10x 7
B 1.6 550 600 15x 11
A 1.0 500 550 2% 9
; H 0.65 450 500 10x 7
T 0.32 300 400 10x 7
C 23 550 750 217x 161
B 1.6 500 650 15x 11
’ A 1.0 450 550 2% 9
H 0.65 400 500 10x 7
B 1.6 300 350 15x 11
A 1.0 250 300 2% 9
! H 0.65 200 250 10% 7
T 0.32 200 250 10x 7
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OKAZAKI Thermocouple

Inspection Standard
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Appearance and
Construction
Inspection
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Dimensional
Inspection
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E.M.F. Test
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Insulation
Resistance Test
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Inspection Table
ood

Terminal head, Welded and/or Soldered areas, Screwed areas, Nmae Plate and other parts shall
be inspected with naked eyes. Dye Penetrating Check or Airtight Test shall be performed on
Welded and/or Soldered areas, if required.

Thermocouple Length 150mm + 20mm
150mm + 15%
Nipple length +3

Other Parts

Dimensions of the parts specified on the drawing shall be
measured with a measuring tool. Unless otherwise specified, the
measurement shall be performed in accordance with JIS B0405.

JIS B0405
T Th_lt_ermocouple 100 (Boiling point of water)
B,R,S,N,K,E,J Thermocouple 300 (Comparison with Reference
B,R,S,N,K,E,J Thermocouple using300  Niter Bath)

The resistance between the wire and the Metalic Protection Tube is measured at room
temperature. (However this test is not performed for the grounded junction type.)

10 Q/500V DC

Only for Thermocouple with Protection Tube

Inspection Certificate is attached to the product. Whenever the inspection results are especially

required, please so advise.
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