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OKAZAKI RESISTANCE
THERMOMETER SENSOR

Generally, electrical resistance of metal varies, depending on the
temperature. Platinum in particular is more linear and has a higher
temperature coefficient than most other metals. It is therefore
suitable for temperature measurements. Platinum has excellent
properties chemically and physically. Industrial high purity elements
are readily obtained, which can be used over a long period of time
as the resistance element for temperature measurements. The
Characteristics are specified in JIS and other foreign standards;
thus, it permits a highly accurate temperature measurement.

Configuration

The resistance temperature detector is composed of a resistance
element, internal conductors. insulated tube, protection tube,
reinforcing tube, terminal head and other necessary mounting
attachments.

1. Resistance element

The resistance temperature uses our high-precision ceramic
element (CERACOIL). provided with a stainless steel fin having
excellent heat transfer, which is secured within the protection tube,
providing excellent resistance to vibration.

2. Internal lead wire

The internal lead wire is used to connect a resistance element
and terminal. The standard nickel lead wire is of the 3-wire type.
but also available are 2-wire and 4-wire types.

3. Insulated tube

This insulated tube is used for internal lead wire insulation and
short-circuit prevention: fiber glass sleeving is used for low and
medium temperature. and a ceramic insulator for high temperature.

4. Protection tube

This protection tube is used to protect a resistance element, internal
lead wires, etc. from ambient conditions, and is also fitted with
mounting attachments and terminal heads, etc. for easy
installation. This tube may be subjected to extremely severe
operating conditions. It is there-fore necessary to select materials
and shape suitable to the operating temperature, atmosphere,
applications, etc.

5. Terminal head and terminal plate

This terminal head is used to connect the resistance temperature
detector with external lead wire. In addition to the standard
weather-proof E type (Aluminum diecast), also available are other
types of materials and shapes suitable for specific applications.

6. Mounting attachment

This mounting attachment is provided for a protection tube to install
the resistance temperature detector to a measuring point. For
details, see Standard Parts Catalog.
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OKAZAKI

Resistance Thermometer Sensor

Type of Resistance thermometer sensor

ALRE X DELE

JIS C1604-1997

Noménal resistance value at 0°C Class Measuring current R100/RO
A
Pt100 2mA 1.3851
(JPt100) B 1.3916
Note

1. R100 100 1. R100 is the resistance value of the sensing resistor at 100°C
2. RO 0 2. RO is the resistance value of the sensing resistor at 0°C
3. JPt100 3. JPt100 was abolished from JIS.

Tolerance of Resistance Element to Temperature and Applicable Standard Table
gooboboooobobooooobobooooooo

Standard JIS C1604-1997 IEC Pub.751-1983
Class Tolerance Class Tolerance
Type
Pt100 A +  0.15+0.002}t} A + 0.15+0.002}t}

( R100/R0=1.385 1)

+  03+0.005!t!

+  03+0.005!t!

Note

1. Tolerance is defined as the maximum allowable deviation
from the temperature vs. resistance reference table.

2. |t| =modulus of temperature in degrees Celsius without regard
sign.

Wiring method of Resistance Thermometer Sensors
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Two-conductor type:

Since a conductor resistance is added to the resistance value, it
is necessary to reduce the conductor resistance in advance. This
type is not usually used, except for a high resistance RTD'’s.

Three-conductor type:

Use to eliminate the effect of conductor resistance, care should
be taken for long-distance transmission because a variation of
resistance of conductors has an effect on accuracy. This type of
connection is most widely used in industrial applications.

Four-conductor type :

This type of connection is used for high-accuracy measurement
and standards because it is not affected by conductor resistance.
Generally, a constant current is applied and the resistance value
is measured by a potential difference.
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OKAZAKI Resistance Thermometer Sensor

Resistance Thermometer Sensor Operating Temperature
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Symbol Division Operating temperature range

For low temperature

-200 +100
For medium temperature 0 350
For high temperature 0 650%!

*1 JPt100 500

Construction of Resistance Thermometer Sensor
ooo00ooooo

Resistance Element

CERACOIL
Fin
(SUS304)
AN F
J
f Support Tube
Insulated Tube
63

Ni Conductor

Type Approx. Dia.

Pt100

(JPt100) ! o 1 16

Material and Standard Dimensions for Protection Tube
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Dimension Max. Temp. Limit
Material Symbol Max. Length Feature
Y @ mm
o.D. 1.D. (mm) Nor. Max.
10 7
A 12 9 2000 850 950
SUS304 Having high heat resistance, acid
15 11 3950 resistance, and alkali resistance.
SUS304
10 7
2000
SUS316 C 12 9 850 950 Almost same as SUS304 in heat
resistance, acid resistance and alkali
15 1 3950 resistance, but corrosion resistance is
higher than SUS304 at high temperature.
12 9 2000 SUS316
SUS316L cL 850 950 C amount decreased from SUS316.
15 11 3950 . X .
Intergranular corrosion resistant material.
T 15 11 3950 250 500 Corrosion resistance at low temperature
is fairly good, but oxidized and fragile at
high temperature.
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OKAZAKI

Resistance Thermometer Sensor

Inspection Standard of Resistance Thermometer Sensor
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Appearance and
Construction
Inspection
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Dimensional
Inspection
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Nominal
Resistance Test
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Insulation
Resistance Test
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Inspection Table
ogo

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.

®3.0 ¢48mm + 0.05mm
O.D.of Protection Tube 060 ©6.4mm + 0.06mm
®8 @22 +1
Length of Protection Tube 150mm * 20mm
150mm + 15%
Nipple length +3mm

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

Nominal resistance value

(Icing point of water)

The resistance between the conductor and the sheath is measured at room temperature.

O.D.of Protection Tube
(mm)

Characteristics

®30 @22

100 Q/100 DC

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

required, please so advise.
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