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LINE OF BUSINESS

Temperature Sensors:

Metal Sheathed Thermocouple, THERMIC
Beaded Type Thermocouple with
Protection Tube

Metal Sheathed Resistance Temperature
Detector, RESIMIC

Resistance Temperature Detector with
Protection Tube

Fine Diameter Resistance Temperature
Element, RESICERAM

Tubular Stem Type Resistance
Temperature Detector, RESISLIM
Special Thermocouple for Ultra-High
Temperature, HT-THERMIC

Special Thermocouple for Temperature
Measurement of Tube Skin

Multi-Point Thermocouple

ISO 9001

Other Products and Imported
Equipment :

Metal Sheathed Heat Tracing Cable and
Micro Heater Assembly

Dissolved Oxygen Sensor for Molten
Copper Bath, METAL-OX

Aluminum Content Sensor for Hot Zinc
Plating Line, AL-SENSOR

AM - FM Turbine Blade Tip Clearance
Measuring System

ISOTECH Precision Temperature
Calibration Apparatus and Standard
Thermometers

Turbine Blade and Aircraft Wing Models
for Wind-Tunnel Experiment
Computerized Two & Three Dimensional
Fine Traverser

Total, Static and YAW Probes for High

Temperatures
Temperature Transmitters

Calibration Services for
Temperature Sensors by JCSS
Laboratory :

Precision Calibration using Triple Point of
Water and Mercury. Fixed Point
Standards of Pure Metals and Standard
Platinum Resistance Thermometer
traceable to National Standard.
Comparison Calibration with Standard
Platinum Resistance Thermometer and
Standard Thermocouple using Liquid
Baths, Fluidized Bed Alumina Powder
Bath, and Electric Furnace. A Certified
Calibration Report shall be issued.
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THERMOCOUPLE

(MODEL : TE)

PRINCIPLE AND DESCRIPTIONS OF THERMOCOUPLE

When two dissimilar metal or alloy
conductors are connected together to
form a closed circuit and the two junctions
are kept at different temperatures, thermal
electromotive force (EMF) is generated at
the temperature gradient zone along the
conductors length in the circuit.

Thus, when one end (cold or reference
junction) is kept constant at a certain
temperature, normally 0°C, and the other
end (measuring junction) is exposed to
unknown temperature, the temperature at
the latter end can be determined by
measuring EMF so generated. Such a
combination of two dissimilar metal
conductors is called "Thermocouple." As
described, thermocouple is a "temperature
difference sensor" to generate millivolt
signal (EMF) only at the temperature
gradient segment, which inevitably makes
the thermocouple conductor heat treated

in accordance with the temperature
profile along the insertion depth. It is not
correct, therefore, to use such a
thermocouple as once heat treated and
so stabilized, for measurement of the
other location that has different
temperature gradient.

Particularly, when

measurement is made in

shorter insertion depth than
previous measurement, it
will result in large reading

TEMP.
INDICATOR

error, since already heat
treated segment is exposed
to non-temperature
gradient zone thus
exhibiting spurious EMF,
therefore, avoid re-using
one thermocouple for
measurements at the
different locations.

Generally, service life of the thermocouple
can not be predicted nor be guaranteed,
as the environments of temperature
measurement are so various involving
handling, installation, corrosion, vibration,
thermal cycles and steep change in
temperatures.

Cold Junction
(Reference Junction)

Features of Thermocouple

Industrial thermocouple, in comparison
with other thermometers, has the following
features:

1. Quick response and stable temperature
measurement by direct contact with the
measuring object.

2. If the selection of a quality
thermocouple is properly made, wide
range of temperature from —270 to
2,3007C can be measured.

3. Temperature of specific spot or small
space can be measured.

4. Since temperature is detected by

means of EMF generated,
measurement, adjustment,
amplification, control, conversion and
other data processing are easy.

5. Less expensive and better
interchangeability in comparison with
other temperature sensors.

6. The most versatile and safe for
measuring environments, if a suitable
protection tube is employed.

7. Rugged construction and easy
installation.

Structure and Measuring Method

Generally, industrial thermocouple is
insulated with ceramic beads to prevent
thermocouple conductors from short
circuit and then inserted into a protection
tube to avoid contacting directly to the
measuring object or being exposed to the
surrounding atmosphere. Our THERMIC

Mineral Insulated Metal Sheathed
Thermocouple has a pre-assembled

construction composed of thermocouple

wires, compacted ceramic powder
insulation and protection sheath in one
pliable, gas tight cable form. Reference
junction should be kept or compensated

at a constant temperature (ideally at 0°C)
for measurement. The EMF generated
can be measured with a simple moving
coil type, electronic type, potentiometric
and other indicators or converted to
various data processing signals for
computer control.



THERMOCOUPLE

Precautions for Practical Applications

There are various types of thermocouple,
so it is most important to carefully select
an appropriate thermocouple for the
specific application. In addition, care
should be exercised when selecting
protection tube, structure of the assembly
and installation method in consideration of
resistance to heat, pressure, thermal
shock, corrosion and vibration. For the
best of temperature measurement with
thermocouple, overall measuring loop and

components should be carefully
designed. Although the importance of
reference or cold junction is overlooked
and often substituted by a simple electric
resistor compensation inside the
measuring instrument, stability of the
reference junction actually controls
measurement accuracy. It is therefore
recommended that precision reference
devices like our "Zeref V" (18 channels
max., 0£0.01°C Accuracy) or industrial

rack mount model "TRU 100"(100
channels, 0+0.03C Accuracy per 15C
Ambient Span) should be used and Class
1 extension cables should be used for
wiring rather than compensating cables.
For guidance, various technical
brochures, such as, “Instruction Manual
for Thermocouple” and “Thermowell and
Protection Tube Selection Guide” are
available upon request.

Combination of Standardized Thermocouples

Ref : JIS C 1602-1995

IEC-Pub 584-2
ASTM'E988-1996
Type Alloy Composition of the conductors
Positive (+) Leg Negative {-) Leg

ws* 95% Tungsten - 5%Rhenium T4% Tungsten « 26%Rheniurm

8

. ) ; YoPlatinum - 1
{ NP (84%Ni » 14.2%Cr + 1.45%Si) NN (95%Ni - 4.4%Si » 0.15%Mg)
oJ JN Constartan [B5%Cu -+ 48%Ni)

J.. |
|
i L -
’ N, {"E
¢ _‘r‘
AN
.'_'i:\'\, " ”—*
S 4
\ ,C-H\_,"_:!'
L L



THERMOCOUPLE

(MODEL : TE)

Tolerances on Temperature Reading
1.JIS C1602-1995 IEC 584-2-1982 (Amendment 1-1989) BS/EN 60584-2-1993 DIN/IEC 584-2-1992

T Class 1 Class 2 Class 3
——.‘ Temp. Range s == Above 600°C Below 800°C
Tolerance — — +4T
L -.[Ej O Temp. Range — " Above B00°C Below 1700°C Above B0O'C Below 1700C
,‘ Tolerance — +0.0025+] 1| £0,005+ 1 |
Previous Class Class 0.5

Temp. Range Above -40'C Bélow 375C Abave -40'C Belaw 333'C.
|  Tdlerance *1.5C +2.5C —
i Temp, Aange Above 375'C Below T50C Above 333C Balow 750°C —
Tolerance £0.004+| | _ £0.0075:] 1 =
Pravious Ciass Ulass 0.4 Class .75 —

Note :
1. Tolerance denotes the maximum allowable value 2, Tolerance Class 1 for Types R and S only apply to 4, Tolerances listed In this page apply to the new
obtained by subfracting the temperature reading or the Standard or Reference thermocouple. thermocouple wires.
the temperature at the hot junction from the 3. |t denotes the value of temperature ('C)
standard temperature converted from the applicable irespective of positive (+) or negative (-) sign.
temperature EMF table.

*not standardized yet by JIS
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2. Tolerance on Temperature Reading to ASTM E230-1998, E988-1996

T o
TYPE Temp. Range — = —
Standard Special
W5 Above 426“{2 Below 2315°C +1% —
Beow 1705 | e T |
~ Above (1260 | +£2.2°C of £0.75% | £1,1'C0F £04% |
K Above -200°C Below 0'C +2.2'C or £2% S
ol Above 0°C Below 1260°C t_gz"-*c’:-.or +0.76% m-.r’cfen :I:d.496—;_
| A B T —_—— =
Above 0C Below 870C. | - Z\ﬁ;ﬁ +05%  £10Cor: mqm
Note :
The above colour codes are in accordance with
ASTM E 230-1998,

Operating and Maximum Temperature Limits to Conductor Diameter (mm)

Note :
(1) Operating temperature limit means the upper temperature where TYPE = Normal Operating | Max. Temp. Limit
thermocouple can be used continuously in air, = ey Tamp Ranga_{’(_‘} €
(2) Maximum limit means the upper temperature where thermocouple can wa 0.25 2,300
be used temporarily for short period of time owing to unavoidable 0.50 1 900 2,300
circumstances. This graph is given as a guide only, and not to be = 0.50 1,500 1,700
guaranteed, Y
_ Wire 0.D. (mm) — 1 1
T — I 1150
N
B
BRI 65 300 500
1.0 450, 550
J .60 500 850
2.30 550 780
N 3.20 50O, 760

‘This table is made in reference to JIS C 1602-1995 and ASTM E988-1996

ws//f.’f/J’f/]f/!/f///f[!}[.{f{/!!/f_zﬁ
VA A T Y T i A A A fffff/ffff/fi 0.50 -
ey A SRS TS TEE S T T S ok —Ne
S Single pair, 2 conductors
77777777 Nomal Operating Temp. Ranga D Dual pair, 4 conductors
I M. Temp. Lint T Triple. pair, 6 conductors




THERMOCOUPLE

(MODEL : TE)

Standardized Types of Thermocouple

Type B thermocouple has higher melting
point and mechanical strength than other
Pt/Rh thermocouples because of its higher
content of Rhodium in both legs.

Type B thermocouple can be used
continuously in oxidizing and neutral
atmospheres up to 1600°C and
intermittently up to 1700°C. Evenin
reducing atmosphere, Type B may be

Type B (P1-30%AN/PL-6%RH)

Type R {Pt-13%RN/PY)
Thermocouple 0'C~18600°C

R

Type R thermocouple has superior
mechanical properties to Type S and is
recommended for continuous use in
oxidizing and inert atmospheres around
temperatures up to 1400°C and
intermittently up to 1600°C. However, it
should not be used in vacuum, reducing

=

)

Type S thermocouple is the first historic
thermocouple originally developed by Le
Chatelier in 1886. It had been widely used
as a standard thermometer as an
interpolation means to determine the
temperature scale between the fixed
(freezing) points ranging from 630.74°C of

Type S (Pt-10%Rh/P1)
Thermocouple 0°C~1600°C

Type N (Nicrosil/Nisll)
Thermocouple -2007C~1250'C

This new thermocouple combination of
84Ni-14.2Cr-1.4Si vs. 95.5Ni.-4.45i-
0.1Mg was first developed by Materials
Research Laboratory of the Australian
Department of Defense. Further research
and evaluation have been extensively
carried out by NIST (former NBS), ASTM
and other research organizations to

N

Type K [Ni- Cr/Ni- Aj)

Thermocouple -200C~-1250C

Type K thermocouple was originally
developed by Mr. A. L. Marsh of Hoskins
Co., U.S.A. in 1906 and, since then, has
undergone many improvements, It has
linear EMF characteristics and most widely
used as industrial thermocouple with high
reliability because of its versatile
characteristics. It can be used in oxidizing
or inert atmospheres at temperatures up

used for fairly longer period than other
Pt/Rh thermocouples, but not generally
recommended.

Type B thermocouple is recommended
especially for the applications reqguiring
precision measurement and durability at
high temperatures. This thermocouple
has very small EMF up to 100°C, thus for
less critical applications, copper leads can

or metallic vapour atmospheres unless
properly protected with clean high purity
(=99.5%) Alumina insulators and
protection tubes. Among precious metal
thermocouples, Type R is most widely
used.

Antimony to 1064.43°C of Gold as
defined by the International Practical
Temperature Scale (IPTS). Applications
are similar to Type R, but it has less
mechanical strength.

standardize and establish the present
EMF table. Type N thermocouple exhibits
superior long-term stability and oxidation
resistance over type K when used at high
temperatures ranging from 600 to 1250°C.
By virtue of fine adjustment of chromium
content with additions of Si and Mg, it has
less EMF shift in the region of "short

to 1250°C.

Type K thermocouple may be used in
hydrogen or cracked ammonia
atmospheres if the dewpoint is below
-42°C. However, it should not be used in
reducing, alternatively oxidizing and
reducing, sulfurcus or "green-rot”
corrosive atmospheres unless properly
protected.

be used as a compensating wire.
Precious metal thermocouples are
generally sensitive to contaminants and
easily be corroded at elevated
temperatures. [t is essential to keep the
thermocouple wire clean and use dust-
free high purity (>99.5%) Alumina
insulators and protection tubes.

range ordering" and also resistant to
"Green Rot" corrosion. In comparison
with type K, rate of EMF drift is reported
to be half or one third over the range of
1000°C and therefore recommended for
use in oxidizing atmosphere of 1000-
1200°C continuous.

"Green-rot" can be minimized by
increasing oxygen supply through the use
of large diameter protection tube or
ventilated protection tube. It can also be
minimized by inserting a "getter” to
absorb the oxygen in a sealed protection
tube. For such a special application,
consult our factory.
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Type E (Ni-Cr /Constantan)

Thermocouple -200C~-900T

Type E thermocouple has the highest EMF rapidly increasing demands and has been attention Is also needed in selection of

characteristics among industrial widely used even in large scale tharmal the indicator to be connected because
thermocouples which allows the best and nuclear power stations. It can be type E thermocouple has the highest
resolution to temperature change. Since it used up to 7507C continuously. resistivity among the base metal
was adopted by ANSI in 1964 and IS In For practical use, precautions similar to thermocouples.
1974, type E thermocouple has met those for type K are required. Careful

Typed {Iron/Constantan)

‘Thermocouple -e'c«-?sa‘c
Type J thermocouple has the second = L expensive price, type J has been easlly conductors to embrittlerment. The iron
highest EMF characteristics and is accepted for use in various applications. alement is often rusted under high
recommended for use in reducing, inert, However, it should not be used in humidity environment, therefore, type J is
oxidizing or vacuum atmospheres up to sulphurdus atmospheres above 538°C less desirable than type T for low
750°C. Because of comparatively less due to formation of the sulfides that leads temperature measurements.

:r Type T (Copper/Constantan)
|_ Thermocouple -200°C~350C

Type T thermocouple has good resistance  temperatures, it |s susceptible tofiﬂggs
to corfosion in moist atmospheres and is oxidation by water vapour. E AL ]
suitable for sub-zero temperature stabge am;ipr' i d}g;acgerlsﬂcsw?'_

measurements. It can be used in vacuum A s wwjely mﬁd' |ﬁ’aﬁora{o congluc
and in oxidizing, reducing or inert . ol T‘(s the ﬁrst thermocoup]e for wiiich
atmospheres up to 400°C. At higher y 7 ,' 7 tole

W Type W5 (W-5%Re/W- 26%Ha}
! Thermocouple 0-2300°C

not standardized yet by IEG, . high te
atc. there is a long proven t_' atlire BOG" ', sasurements uﬁﬁer d"Y Hy I‘DQ

ASTM E988 in 1990, Tur\ ’
Hhen:um—Tungsten 26% F "

Note : Types E, J and T have [hLe 53 '
negative (-) Iags composmg of C' W

ratio of Cu-Ni is adjusted lo their resp -'
matching positive (+) legs. Therefore, the!
negative legs of constantan have no

Interchangeability between types.




INSULATORS AND PROTECTION TUBES

Thermocouples are widely used for deterioration and corrosion. resistance, mechanical strength,
temperature measurements of various Thermocouples are, therefore, usually cherical stability, etc. depending on the
gases and liquids. If bare thermoelement protected with insulators and protection respective operating conditions. This is
wires are exposed directly to detrimental tubes. the most important point in thermometric
atmospheres and fluid, they are often In selection of suitable insulators and practice.

physically and chemically affected resulting  protection tubes, consideration should be

in reducing service life with severe given to the materials especially of heat

INSULATORS

Characteristics

a : Operating and m temperatures ry depending on the atmospheres and mode of temperature changes.

Dimensions

Note : Insulators are avallable in longer length up to 3,000 mm. Consult factory.



PROTECTION TUBES

PROTECTION TUBES

Metal Protection Tubes
Caution : Due to high thermal conductivity of the metal tubes, minimum insertion length should be more than
twenty five times of its overall diameter to eliminate heat conduction error.




INSULATORS AND PROTECTION TUBES

PROTECTION TUBES

Note:
Operating and maximum temperatures of the above tubes vary depending on the
measuring environments.

Special protection tubes such as Inconel-X750, Nimonic 75~80, other alloy tubes, etc.
are also available upon request.

Stainless steels as listed above table are in conformity with JIS Specifications and
equivalent to those of AlISE, U.S.A.




PROTECTION TUBES

NOMINAL ANALYSIS OF METAL PROTECTION TUBES

@Only available in the form of solid bar stock.
*1: SANDVIK P4 is Sancvik AB's Trade Mark,

*2: UMCo-50 is Mitsubishi Material Co's Trade Mark.
*3: Kurimiax is Kurimoto Iron Works Co's Trade Mark

4: 253MA is Avesta A.B.'s Trade Mark,
*6: Haynes 25 is Haynes International Corp.'s Trade
Mark.

6: Carpenter 20 Cb-3 is Carpenter Technology
Corp.'s Trade Mark.



INSULATORS AND PROTECTION TUBES

Non-Metallic Protection Tubes

Caution :

1. Operating and maximum temperatures recommended. Generally, insertion metallic tube should be more than fifteen
vary depending on the heat pattern and speed of 100 to 150 mm per minute times of its overall diameter, excepting
atmosphere. For low thermal after preheating around 80~100°C will those of higher heat conductivity
conductivity ceramic tubes, preheating be adequate. materials like SiC and Cermet which need

and slow insertion into the furnace are 2, Minimum insertion length of the non- twenty five times or more.

LT SNT Yi Y2 Y3 Y4




PROTECTION TUBES

Standard Dimensions of Protection Tubes
Metallic Tubes Non-Metallic Tubes

Note:
*1 Only scheduled tubes are available.
*2 Dimensions for scheduled tubes.

Corrosion and Abrasion Resistant Coatings

For otl'ispecialoaaﬁng requirements, consult our factory.
*1,2,3,4 Trade Marks of Dupont, Colmonoy, Fukuda Alloy, and Cabot respectively.



STANDARD MODELS OF BEADED TYPE THERMOCOUPLE

(MODEL : TE)

Standard Models of Beaded Type Thermocouple Assembly (Model : TE)

length, so that error by heat conductivity
is eliminated and the insertion depth can
be adjusted as required.

For economy and quicker delivery, 16
popular models were selected in five
STANDARD LENGTH of 500, 800, 1000,
1200, 1500 mm through numerous proof

in design and installations. ltis
recommended that the customer specify
the probe length longer than actually
needed among the above standard
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Basic Type @ Ooo. o o
with Bead Insulators , L oo
TE12 T oD n oo
Mok No.  Tipa Nnolﬂm Tl Teiminal  Pro.
Metalic Protection Tube o B
e i S s o e=a o
Material  Fangs Fating
TE13 e (e T () o
Modal No.  Type ngsl D [ﬂﬁﬂﬂbﬂ TE‘“’\“H
Screwed-in Metalic
o e o] - =
with Hex. Nipple Pro.Tiee Theeatd Moo
3 TE4 ynonninios
Ml Ko ‘I'ym Tutu neamun ‘I‘emmn
Metalic Protection
Tube Type / | 304] —WI
‘with Fixed Filange IE%»L . Flange Rating %&d
Bl 122 ee-( [+ [ - [ Jo (] ][]
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) 1E28 ][ Lo [ cJo[o][r]-
Maodel No:  Type &lﬂfﬁﬂ MII tmhlu &l:;!vﬂid
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P e | oz e
with Hex. Nipple L Pefibe Misa  Thread Wil
TE24 D ooooo o
C MoaelNo,  Type Nuofm Tobl Vet Teroi
Ceramic Protection .
with Fixed Flange L Em Eﬁ Flanon Rating -
Kl 125 — e[ o o o] o ][]
(- ] Mottt fio  Tipe Moot e Total |hssrtion -amm Termmill
Ceramic Protection e S
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STANDARD MODELS OF
BEADED TYPE THERMOCOUPLE

TE32

Dual Protection Tube Type
Tubes with Slide Flange

w
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="
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THERMIC® METAL SHEATHED THERMOCOUPLE

(MODEL : TM)

THERMIC® Dpescriptions

THERMIC is a trade name of YAMARI's excellent compressive strength owing to
metal sheathed thermocouple that is its compact integral construction. It has
covered by a heat and corrosion resistant also high reliability and accuracy because
alloy sheath in which high purity MgO its EMF tolerance always guaranteed to
powder is tightly compacted around the fall within the limits of error stipulated by
thermocouple conductors. THERMIC IEC, JIS (C 1605-1995), ASTM, BS, DIN,
metal sheathed thermocouple has high etc.

electrical insulation resistance and

THERMIC® Features

1) Small Size and Quick Response :
By virtue of its integrated structure comprising of thermoelement wires, insulating powder
material and a protection sheath compacted and drawn together into a small size gas-tight
tubular cable form, THERMIC has very quick response to temperature changes, without
disturbing temperature of the measuring object.

2) High Flexibility and Ease of Installation :
THERMIC can be easily installed owing to its high mechanical strength and pliability up to
bending radius equal to 2 times of the sheath O.D., and can stand 4 times’ repeated bendings
before heating. Once after installed and heated, however, THERMIC should never be twisted or
bent to any direction, as the compacted powder insulation is pressure sintered inside the sheath
during the measurement, thus changing to solid ceramic which may yield cracks by bending to
provide paths for the metal elements to diffuse changing the alloy compositions or allow the
thermocouple wires to touch each other.

3) Excellent Resistance to Heat, Corrosion, Vibration and Pressure :
Made of high purity MgO powder tightly compacted in a heat and corrosion resistant metal
tube, THERMIC is produced by drawing under high pressures in excess of 314MPa (3,200
kgf/em®) therefore, it is highly gas-tight, least corrosion against surrounding atmospheres
and withstands severe vibration and high pressures from 137MPa (1,400 kgf/em®) to max.
196MPa (2,000 kgf/cm?®).

4) Wide Selection of Cable Types:
From very fine sheath O.D. of 0.25 mm to 12. 7 mm, and up to 500 meters in one
continuous length are available in some O.D. Thermoelement wires of 2-pairs and 3-pairs
are also available.

5)Wide Range of Measuring Temperature :
Available in types T, J, E, K, N and R with a variety of alloy sheath depending upon
measuring environments. Temperature range can be extended from cryogenic of
—-200°C to high temperature up to +1,250°C by selecting an appropriate combination
of thermocouple type and sheath material. To the customer’s special requirements,
various exotic Metal Sheathed Thermocouples such as Tantalum sheathed
Tungsten-Bhenium and Platinum sheathed Type R and B can be supplied.

6) Longer Service Life :
Despite much smaller overall diameter and light weight, THERMIC has remarkably
longer service life over the conventional large beaded type thermocouple.
According to our experiment for long-term EMF drift studies of THERMIC
thermocouple, 8 mm O.D. Inconel 600 sheathed Type K samples of only 1.30 mm
dia. conductors had a service life of over 20,000 hours (2.3 years), at 1,000°C in
air without noticeable drift from an initial calibration.
In contrast, a conventional beaded thermocouple of 3.2 mm O.D. Type K
conductors with 21.7 mm O.D. Inconel 600 protection tube failed less than
10,000 hours (approx. 11 months) after deviated from the specified limits of
error due to oxidation of Type K conductors.
THERMIC offers more than twice as large saving on the temperature
measurement costs.



THERMIC®

\ f@iurnaces, electric furnaces, vacuum

nordal and various types of skin
earings; generator gas, natural gas;

ntrols for semi-conductars, IC,

] ik : I SC plate and roll heaters, ;ﬁelng process. sugar refining, meat
processmg bakenes confecﬂonenes brewenes reton and frozen food processing, etc.

M Others: experimental and laboratory studies on plasma arc, electron beam, laser, single crystal growth, and other physical,
electronic, medical properties; biotechnical researches.

THERMIC® Temperature Range

Thermoelement Wires UnitC Shea_th Material _ Unit:'C

200 0 200 400 600 800 1000 1200 1400 1600 1800 -200 O 200 400 600 800 1000 1200 1400 1600 1800

* Due to limitation of heat resistance of the metal sheath, maximum measuring temperatures may be reduced than those quoted on bare
thermocouple wires.

THERMIC® Hot Junctions

mamammmmwﬁdw:mhwdm@mhmmﬁmamhmfwnamlm
: Y ‘Famum%adﬁﬁmﬂ!y apﬂtarﬂedspsefai' onis

::—_— | mwmmlnmmmm l'dghprasmmatmos;;}hms E;ammust
| be exercised to prevent from molsture Ingress at low temperature or during storage.

Our specifications and procedures of making the above hot junctions conform to ASTM E 235, IEC 1515-1995 and JIS C 1605-1995.




THERMIC® METAL SHEATHED THERMOCOUPLE

(MODEL : TM)

THERMIC® Types an
| ——.‘I *m 2 'W— i e = == —— i %—m— . -
026 004 Inconel 600 8 04
216LES
05 010 KoE+d i 300 1.3
Single Pair I;‘Ltconeb 80
10 0.18 0:13 KeE*J*T 'mméml — 480 5
31658
& 1.6 0.28 D18 N=K=E=J=T Inconel 600, 31648 300 13
316L8S8
: .38 % 5" A 24
Sk 2.2 0.38 0.25 NeREE-JT et P 300
. y 316LSS
MgO 33 .51 0.36 B TRl e e 500 51
316LSS
iE- . |
4.8 0.74 0.53 NEKCE=J&T A | 800, 31088 200 186
316LSS _
B4 087 0.74 NeK s E=drT Inconel 600, 31053 100 193
Hastelloy X
316LSS
8.0 122 o.at NAKSE=deT =N Inconel 600, 31088 80 300
= = Hssml!o\_f_x_ —
b 16 | o2 | o1 | keEsueT b, ao | a3
! . 52 | oas | o3 | KeEAT Incanel 600, 31088 s0 | 4
! y g 674 | ‘ass T ER '&tﬂ& - \ ‘02
ol N B0 e 20 | 12
| 64 | oo | oM | KeEsuef s S foo | a2
{ 8o | 12 | o9 | KeEwaeT L 350

Special sheath material : 304, 304L, 321, 347, 316, Inconel 625, Incoloy 825, Hastelloy X, Cupro-nickel, etc. are available.

Optional 0.D. Size : 1.5mm, 2.0mm, 3.0mm, 4.5mm, 6.0mm, 9.5mm, 10.5mm, 12.7mm, 15.9mm, and 19.1mm can be supplied.

Conductor twisted type THERMIC eliminates noise interference :

For use under noise generating or RF interference field, conductor twisted type THERMIC is available in calibrations of K, J, E, Tand N
with stainless steel and Inconel sheath of 1.6 mm to 3.2 mm nominal O.D. This special thermocouple is eminently suited to effectively
eliminate normal mode noise. Maximum cable length is 500 meters. This special THERMIC can be handled in the same way as
ordinary THERMIC thermocouples, and effectively reduces disturbance on EMF output.



THERMIC

THERMIC® Analysis of Sheath Material

Purity : _ Uit %,
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THERMIC® METAL SHEATHED THERMOCOUPLE

(MODEL : TM)

Standard Models of THERMIC"
Metal Sheathed Thermocouple Assembly (MODEL : TM)

For economy and quicker delivery, 28 in design and installations. It is length, so that error by heat conductivity
popular models are selected in five recommended that the customer specify is eliminated and the insertion depth can
STANDARD LENGTH of 500, 800, 1000, the probe length longer than actually be adjusted as required.

1200, 1500 mm through numerous proof needed among the above standard

[ ™ma |=[ Kk [s]32]n |!L316L| . @
| \ Mol Nix. “rw-fa- an H. Shaath
L _50, umm

Basic Type, Projected I
Conductors .

TMATMAS | ™A —[K[Sl-:a‘n”ma E’
. N | I_TMJ\S Tyt NO ol O Hi. Larth anmm
Terminal Block STMAS:+Spring s
(Max.stroke of spring 10mm.)
TMAS {TMASJ [K|S‘4B‘t|| |316L ----
. . Model o Tvipe: No.of Tia. L
Car Bm(
Basic Type with ductors
Terminal Box & -
IMaxstrokeofsprinngmi
T™B O GODo oo
Flexible Shield _
IL"‘“’Q-. Type - w3 [=| a |
Les L B
Lt
TMBF [TMBFJ |K‘S‘4a\u| |316L| .-
- WK NG Tyme Nouf
Flexible Tube Armoured ‘ 70 IZ]
ea ' VXia |-—.
e L . 55 A tﬁm

TMBOLTMBDS .. = [ LTl e

= | ‘TMBDS! Eon
............... ,1!?’!6
Flexible Lead Type ‘ J—“L* e e
With Quick Connector Wkaaco
I = T 2 T A 1 f A2 m*-ﬁ m - e i
Langith
TMBEL TMBES e[« [ s [ v e[ o ][ |-
_ A TMBESg TP o TR
| © /IS R B B i m[ug
Flexible Lead Type - -
With Metal Gonnector ' il
] R
langh
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THERMIC™

TMBEL TMBES - g (e F e e L
Flexible Lead Type e NG —
with Metal Plug L | 55 B . — HTMBES:~Minature connector
IMBE[ mBEs |TmBeL|=| K | 5 48| 1 4] 316 ‘_—_—
AL TMBES. @ &nu(m. L Shean Lengh
Flexible Lead Type W s
with Meatal ' - a #TMBES--
Plug & Socket L,::.XE @ Lzml Miniature connector
mel
m TMBEL TMBES meeL |~ ]431 mYED -
' TMBES. RN
Flexible Lead Type
with Meatal HTMBES:--
'glug _&':tecep_tacle [~ b .0 -t @’ ﬂ Miniature connector
. ) TMBYL|=| K 8| M L
TMBYLTMBYS = e Lm, aon ;| o e
Bayonet Spring __._LL_ 70 g ks _
Load T ' 1] SETMBYL-+ 8mm 0.0,
g o2 - ﬁE L;l 'ﬁsmms--;ﬁm:ggmegj
Langm
TMCL TMCS v [l & | 8 4] u [ v 1
e TMCS : Tya cf-@gmmua Ha Sream “Tength
Exposed Terminal Type W GO
. 3 TMCLTL Terminal Box
| TMCS:--TS Terminal Box
TMDL TMDS 3 Ooon N o
Quick Connector Type g o
Compensated " TMDS:
( .mpﬂf.lé:inm. pins) ﬁMinli:mna conneator
K2 TmoLTMDS N ED OOon e
Quick Connector ‘ { Wi N -
TCWYPGW"E“ Pidugcom act pins) I L | FHTMDS -~ Miniature connectar
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THERMIC® METAL SHEATHED THERMOCOUPLE

(MODEL : TM)

TM"I-TMHS : =N |7MOL] \K\s\«ia\n\ \msl.] -

Quick Connector Type ‘ J LTS
with Plug & Socket . -
(Compensated Contact pins) | ! FTMDS - Miniature connector

TMEL TMES (e [-[ T [oo o J2[ovoc ][ ]-
| | TMES | Goa
Metal -Conne_ctor"l‘ype ‘ Wil W :
I L R 5 melfture connector
Length
TMEI. TMES |TMEL| [Kls[48| I ['\316L[—|T|
e _ TMES Type NC:“N Pa. TR Sheatr Lengtn
Mfzta! -C_gnnector Type ‘ R tstorn
With Plig l . SETMES:-Mirilature conniector

| TMES ;PP Be B
Metal Connector Type Bhone A
with Plug & Socket L

P
!
RC) TMELTMES B cooo mno

#TMES - Minjatlre connector

TMH.TMES | TMEL —|K s]aa|n][s1sl_] .E
: mﬁﬁ T TMES | T heEE

Metal Connector Type \ ‘ [ s

with Plug & Receptacle . 2 | 5 TMEL-TL Terrrinal Box

SETMES - Miniature connector

[ TMH |-| K ‘ s ‘48‘ n 1.’L316L I-—'-'~
~ Modal No Tyoa chnam CH] Sheath Langih
ductrs

TMH

“Terminal Head Type.

TMNBTMNBS ITMNB [K[s ‘48‘ u [!|a1s|.| [ ]e

TMNBS i =g
Screwed-in Hex. Mosbivt e
o [ - nes
e (o |- [ =L oo e
uormn  Rand | reert Mas oy iroke Gf spring 10mm]
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THERMIC®

TMN TMNS

[ - [K[s[4a[l.| |m[ . .-

ETMNS
Screwed-in Plain WodA
Nipple Type - @ HTMNE
(without Bushing) g
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'Tsmmm Fating
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STANDARD METAL FITTINGS

SEALING GLANDS FOR THERMIC AND OTHER TEMPERATURE PROBES

Unit : mm
Nominal &0 Code St 82 A B
1.0 CF101 R4 - 10 33
- . CF161 R VA — 10 33
S s R4 — 12 35
Sn CF221 R4 — 10 33
CF222 R4 — 12 35
S N S T
B CF322 RV — 12 35
", CF481 Rlg — 10 33
i CF482 R4 — 12 35
64 (CF42 Rl = 12 35
8.0 CFB02 R V4 — 12 35
1.0 TCF101 R — 10 33
- TGF161 R4 — 10 33
' TCF162 R4 — 12 35
_a TCF221 Rl — 0 | 33
22 - . .
ToF2e2. RVa - 12 35
45 TCF321 Rlg — 10 33
' TCF322 R4 — 12 35
‘ 45 TCF481 AVs — 10 23
. " TCFdg2. RV = 2 35
6.4 TCF642 R4 - 12 35
8.0 Torse | Rla — 12 85
44 CF324 R o Rig 20 59
' CF326 R34 RV& 20 59
| i B8 ' CFage A%y Rl 20 59
- I'Il'_‘ . '!.. o a1, CFB4a R 145 R4 20 59
e B e - CF646 R34 RVa 20 59
Al | PO TN 7 70 N
. 5 crBo6 | B34 | R4 20 59

Standard Ferrule : 304 S.S. (316 S.S. and other alloys are optional.)

Standard Sealant : P.T.F.E. (Neoprene, Lava and Grafoil are optional.)
Bushing Sockets accept all the THERMIC Thermocouples and Sealing glands.



TERMINAL BOXES

Terminal Box
Other entry threads of NF"I_‘, R and Metric's can be specified.

Tpe  Proal KN Wesiher Prool KS
-Mﬁl Al diecast Al-alioy diecast
Conchilt Disu G1/2 -G34 - G338

Metamine baked
— Metalicsiver

GVE G .

00

GuEGM = -

50

sl N

*Approved by KEMA for "lI2G EExdIICT6" to CENELEC EN50018. Two-entry model also available.



THERMOCOUPLE FOR TUBE SKIN TEMP. MEASUREMENT

TYPES OF HOT END CONFIGURATION FOR TUBE SKIN

TEMPERATURE MEASUREMENT

PADDED TYPE:

N
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Commonly used for measurements of boiler
tube and vessel wall temperatures by
attaching the metal pad onto the surface of
tube or wall and weld its both sides.
Available in flat and curved pads machined to
closely fit for radii of the tubes or walls.
Welding should be carefully made to get
optimum thermal contact avoiding air gap

Derived from the above pad type, developed
for ease of attachment mainly on water wall
tubes and vessel or metal casing of relatively
lower temperatures than 600°C. By virtue of
very thin square fin of stainless steel, it has a
freedom of fitting closely on any curved

Originally introduced jointly by U.O.P. and
Thermo-Couple Products Co., U.S.A., it has
an outstanding feature for welding job to
allow perfect thermal contact with the tube
skin by fine bead welds in the 45 Deg.

groove provided at both sides of "Knife-
edge" irrespective of outer diameter of the
tubes. Robust and longer service life, but the

This patented configuration has been
developed by YAMARI in collaboration with
the Central Research Institute of Electric
Power Industry, Japan to measure true
temperatures of boiler tube skin. A small
groove is provided around the surface of
tubes at a depth within the rated positive
tolerance of wall thickness of the boiler tube
in which 0.5~1.0 mm O.D. THERMIC
thermocouple is formed in oval shape and
tightly embedded. Protective welding is
made to cover both the thermocouple and
groove for uniform finish with the tube

This type has been first adopted by Babcock
Wilcox, U.K. for similar objective and concept
with the above "Filled-in-Groove"
configuration using small diameter THERMIC
thermocouple, and can measure skin
temperatures of boiler tubes very accurately.

between pad and tube skin. Properly weld-
attached thermocouple has reasonable
accuracy..

surface. Welding can be made by a simple
portable resistance welding machine with
many spot welds over the fin even under
water. Has quick response and reasonable
accuracy.

height of knife-edge head must be carefully
determined so as to eliminate effect of
radiation from the outer heat source.
Recommended for hostile and high
temperature applications. Reasonable
accuracy and few EMF drift on a long term
measurement.

surface. This method has much better
accuracy over other types and can monitor
deposition of scale inside the boiler tubes
through the pattern of temperatures. Thus,
safety of the tubes and timing of plant
shutdown for de-scaling can be estimated.
It is necessary for the users, however, to
send cut pieces of boiler tubing to our
factory to fill and weld seal the
thermocouples, and after the thermocouples
are embedded, the cut tubings are returned
and should be re-joined by welding with the
existing boiler tubes at the site.

Installation job of thermocouple is not easy
to do at the site, and also drilling deep
straight bores may reduce mechanical
strength of the boiler tubes involving some
danger during operation.



CONNECTORS FOR THERMOCOUPLE

CONNECTORS FOR THERMOCOUPLE

Thermocouple connectors have been connection mainly due to ambient and
developed for retaining an original different thermal conductivity of each
accuracy of the thermocouple by thermocouple leg and the resultant

minimizing EMF error that may arise at the ~ temperature difference between positive

Standard Quick Connectors, Model DL:

Solid pin plug and socket are made of
extension and compensating grade alloys
which are housed in colour coded heat
resistant plastic shells of 220°C rating.
Automatically polarized to correct
connection, and will mate with any of other
manufacturers’ plug and socket. Unless
otherwise specified, connectors will be

Excepting smaller flat bar plug is used and
the temperature rating is limited to 200°C,
construction is similar to that of heavy duty
connector Model DL including automatic
polarization and colour coded plastic shell.
Recommended for small size THERMIC
assemblies up to 3.2 mm O.D.

Metal Connectors

Automatically polarizing plug and socket
terminal is protected in a rugged cylindrical
metal enclosure, and a thread in a knurled
outer ring will tighten to ensure optimum
connection.

and negative leg connections.
Recommended for THERMIC and
relatively small diameter thermocouple
probes.

supplied to JIS colour codes.
Recommended for THERMIC assemblies up
to 8.0 mm O.D. For special high
temperature applications, 645°C rated
ceramic shell type connector is available,
however, compensating temperature of plug
and socket is limited to 270°C max.

Probe and cable clamp, panel mounting
bracket and other adapters are available on
request.

Standard Type,
Model EL :

24 mm O.D. X 85 mm long
Model ES :

20 mm O.D. X 80 mm long

Water-proof Type, Model ELW  :
24 mm O.D.X 75 mm long

Consent Type Connector, Model EP :
20 mm O.D. X 36 mm long
Mounting Plate 30 mm O.D.
(8.5 mm screw Hole X 3)
Construction is same as Model EL but
has a round plate for panel mounting.
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MULTI-POINT THERMOCOUPLE

For many critical processes from tall
reactor vessels, catalytic crackers, flare
stacks to small horizontal diffusion
furnaces used in semi-conductor industry,
monitoring of temperature profile and
distributions at each required location is
one of the most important parameters for
efficient control and safety of the process.
Our Multi-Point thermocouples are an ideal
solution on such temperature measuring

installation space is limited and yet
reliability is of prime concern. Multi-Point
Thermocouple assembly consists of
already proven THERMIC Metal Sheathed
Thermocouple units in calibrations of
Types T, J, E, Kand N up to 1200°C with
all grades of stainless steel, Inconel 600
and 625, Incoloy 825 sheath, etc. Outer
protection thermowell, heat resistant
terminal connections and dust or

supplied connected with extension neck
and flange for the ease of installation
even at hostile environments. Most of
Multi-Peint thermocouples are custom
designed to the user's specific
requirements. Please consult factory
specifying the model number, type of
thermocouple, number of measuring
point, protection sheath or tube material
and dimensions.

requirements, particularly in case the explosion-proof terminal enclosure can be

Standard Designs of Multi-Point Thermocouple :

Generally consists of small diameter outer tubes and THERMIC Thermocouples.

2~12 measuring points, Assembly length 20 meters max. Temperature readings may be affected by
convection and radiation inside the protection tube. Economical but slower response and rather low
accuracy. Not recommended for applications where continuous vibration is encountered.

C
4
L4

Robust construction and most common for vessel and cracking tower. Each hot junction is held in a guide
plug. 2~10 measuring points, Assembly length 20 meters max. Long life and less maintenance. Better
sensitivity and reasonable accuracy.

1. Free Hanging Type :

2. Multi-Guide Plug Type :

= |r
L= [;
3. Spring or Thermostat A heat resistant plate spring or thermostat presses to contact each hot junction to inner wall of the
Loaded Type : protection tube. Rugged, stable construction.

2~10 measuring points, assembly length 20 meters max. Reasonable life and less maintenance. Quicker
response and good accuracy.

;J':\t

1 |

Numbers of THERMIC Metal Sheathed Thermocouples having different location of hot junction are over-
sheathed by heat and corrosion resistant alloy tube and then swaged down to an integrated tight multiple
assemnbly of minimal heat mass.

Smallest diameter assembly, recommended for narrow installation space. Can be bent for easy installation.
Assembly length 30 meters max. 3~20 measuring points, Robust, quick response, long service life and
good accuracy.

4. Swaged-in Type :

D

C
{




HIGH TEMPERATURE MULTI-POINT THERMOCOUPLE

For temperature range of above 1200°C
upto 1450°C, where metal sheathed
compacted MgO type thermocouple can
no longer be used as well as any of super-
alloys, Platinum-Rhodium group
thermocouples of Types S, R and B are
used with high purity Quartz protection

measurement of temperature profile in a
diffusion furnace of semi-conductor
industry. Due to limitation of the furnace
inlet, 2~5 points assembly is prevailed.
For special applications, Silicon Carbide
outer protection tube can be used.
Please consult our factory.

tubes and Alumina insulators. At present
major applications of such a High
Temperature Multi-point Thermocouple
seems to be concentrated for use on

Standard Designs of High Temp. Multi-Point Thermocouple :

1. Straight Quartz or Alumina Tube protected Type :

Protection Tubes
Thermocouple
Measuring points
Measuring range
Length of Assembly

Overall Dia. of Assembly :
: Standard Grade *+0.25% of Reading.

Accuracy

A\

High Purity Quartz, Alumina and Special SiC tube

Type R, Sand B
¢ 2~5 max.
. Type R and S 1200°C (Quartz Tube), Type B 1600°C (Alumina Tube)

1~2 meters
12~25 mm.

Premium Grade

+0.1% of Reading (Type R only)

*SIiC tube is optional, but sometimes needs to protect thermocouple wires
from contamination by inner protective coating or clean Alumina inner tube,
etc.

1)

N

it —

(("1}—5__*

| |
| T/C No.1

2. Bent protection Tube Type :
limited installation space.

T/CNo.2

|
| W
T/C No.4

T/C No.3

Specifications are same as above, but the cold end of the protection tube is bent approx. 90 Deg. to fit for

1)

AT

(i %

R

T

i
\
T/CNo.3 T/C No.4
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HT-THERMIC®

(MODEL : HT, HT-270A)

ULTRA HIGH TEMPERATURE THERMOCOUPLE

MODEL HT

® Max, Temp. 2,000°C, 1% Accuracy of the Reading

® For use in Inert, Reducing (Hz) and Vacuum Applications

® Patented Special Hot Junction

® Electron Beam weld closed Protection Tube, filled with Pure Dry Argon Gas
e Perfectly Integrated Robust Construction

MODEL HT 270A

® Max, Temp. 1,500°C, A Heavy Duty, Flame-Proof Version of already proven Model HT

®19% Accuracy of the Reading

@ The only High Temperature Thermocouple for use both in dry Oxidizing and Reducing
environments where all the platinum group thermocouples fail

@ No need of expensive gas purging, successfully be used for a long-term under dry
stagnant atmospheres

@ Unique Triple protection and Flame-Proof Safety Construction

® Avoid use under wet or water-vapour rich conditions
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ULTRA-HIGH TEMPERATURE THERMOCOUPLE

FOR 1,500C AND 2,000C MAX.

HT-THERMIC™

Descriptions of HT-THERMIC

HT-THERMIC is a trade name of inert gas
filed thermocouple for use under super-
high temperatures. HT-THERMIC was first
developed in Japan by YAMARI through
unique process and is enjoying good
reputation as a prominent sensor for the

use in high temperature heat treatments
and sinterings, etc. because of its capability
of measuring temperatures up to 2,000C
for a long-term with an excellent stability.
Based-on the technology of HT-THERMIC,
YAMARI manufactures various

sophisticated thermocouples for high
temperature measurement to the
customer's needs. HT-THERMIC will
exceed foreign products in all respect of
cost merit, quality and performance.

Standard Types of HT-THERMIC

HT. 1 »
ode
sample: | W11 |=| ws |-{BE30oso) |- |mo] 64 |-
pD _ Type Wira Insuiation Material | Profection Tube
7 @—} F { . : [Tp300mm, FRest PEC) I‘é‘?!dmnl
L 41 __|_ 68 ‘ /
Langth  Compression
Unit 2 mm
HT. 2
sampie: [ w2 |-[ 8 |-[ pso |- Pro [ 8 |-
$0 4 s . Tupe Wires Ireslation Protection Tutia
I,_,__ i Materidl ’5"‘%3‘“""'
i ~ =
High Temp: Cement /' - -
|/ DR
Unit 2 mm
| HT. 3| ”
Sample: | HT3 |-| ws |-| pso |~ |mo]as |-
$b o8 $8.2 e Wie A Poeicn Tube
, 611
g | — .0
| , 50 s o 1[A]
o =naih mﬁy
Unit : mm
HT. 4 |
Code
Sample: | Hr4 |-| ws |-| pso |- |nB|16 [~
40 e TR e,
. BT }:::—:% -
\_ L 70 | A ! InT_t_lm
Lezigth
Unit : mm
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HT-THERMIC®

(MODEL : HT, HT-270A)

1 Thermocouple conductors

S Stavday Temporature. Chss | Tolmnos | o i) Assy Type
Wwa W5%Re | W26%Re | ASTME988-1990 f~2.300°C sk
Ading D.25 HT4
i - 3 - T Jscisas BOO—1.700C || D& AT or 055 | - '
= it B “ASTMEZ30 | B70~1.700C | Siendsa | £05% 05 e
2 Insulators 3 Protection Tubes Unit : mm
Coda __Matafial Max.Temp Code Material Max Temp. | Maxlangth 90, Assly Type
Recrystalized ' 6.4 HT1 ~ HT3
PsQ Alurminga 1,800C MO Molybdenum: 1,700C 1,000 4.8 HT1 - H13
(ALY 186 T4
Recrystallized s T 48 | Hii-mi3
BE Bentio 2200 L - N O R SO T
{Be0). : : 48 HT1 - HIS
Sintered | b bl Zioos HE 16 Hia
MG Magriesia 2,200C L _ _ _
(M) PTO Aluming 1,800°C 1.000 8.8 HF2
#Max. Temp. varies depending on operating atmospheres. Hm“""‘f 3?“2 = -
BE Benylia 2200 500 5.4 HT2
. {BeC)
4 Compression Fittings
5 Tefion = 1 LAVA
] \

—— =
e o e

Mat : 30455 s Asé'y Ass'y HTZ
Cods [ B T § L _ Cods o) ) L _Cods ] 5 L
TCF 481 48 H1/A 33 LCE AR 48 ‘R1/8 33 " MCF 123 12 RB3/8 52
TCF 482 48 GRS a5 __LOF482 48 | RiA 5 'MCF 124 C | -7 ) [
e B4 R4 35 L.CF 642 6.4 R/ 35 MCE 126, 12 R5/4 BO
5 D-Type Connector 6 Mid, Temp. Transition 7 Low Temp. Transition
1 H8 8.2 W8

|
$
1

25.3‘ —!
_1. 5 e e
| |
50 55
12 Sj:mm % Fox | i) thie i outuide Linrsoss
el Fob e I Vet of atmcabhanc aases. ooy mein T led it 5.5 Seeve 10 Dvent MOoiSINe SRSDmImen.

Mol ST Mib 120°C
Mth shemmed comparsst : o = Uriit = s
8 MI Compensating Cable Ve s s aie | g Compensating Cable
Mg[‘] Excafient heal Bnd pomomy) retances. Glass coveﬂng
i B Bencians ip 10 4 Wmes o) : i .
/ b3.2 itnvadhs Gan pompentie
g ™ il s hegh ga 260 wiirin 4
Wires £ o= o ol 20,7) me Bty IEschjsiies U Joe WiFa Hiemacoupiss
Froe Ovat; T e ExImENT weh 2re oonererd Wil Sencit
Yoo ) aul cisdan] Ginss Eipidid inaussben s yam, of eoninacing o
S TS _ : , S Glass fiber insulator W T T2 or TS, (omaron
Uit ;imm s | ok ) R £ V1 e WAL MAY 200G
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HT-THERMIC"®

HT-THERMIC Thermoelement Wires, Insulators and Protection Tube

It is common that between constituent materials  unstable compounds. On the side of amount of oxygen, moisture, and
and elements, unexpected chemical reactions thermocouple itsell, contact reactions batwe onlacning i f
and dissociations repeatedly occur in various constituent materials either in solid or vapour-

furnaces and vessels at high temperatures, and phase often occur and, fimally; thermocouple |
even at low temperatures, vacuum or reducing deteriorated, These phenomena are greatly

atmospheres often facilitate formation of accelerated by the presence of even a trace

Thermoelement Wires 3 ),
Thermoelement wires for HT-THERMIC are used, and for the temperatures up to 2,000°C N e
carefully selected by considering the measuring Tungsten/Rhenium (Types W5) thermao: ——
conditions and temperature range. For wires are used, For critical environments suc!

temperatures up to 1,700°C, Type B as nuclear applications, special thermoelem -

(Pt30%Rh/Pt6%Rh) thermoelement wires are wires, Pt5%Mo/Pt0,1%Mo. Pt6%Ru/Pt.

W5 (W5%Re/W26%Re) : For reducing. inert, vacuum atmospheres.
In order to prevent embrittiement and improve annealing, problem of initial EMF shift as

mechariical strength, Rhenium was added to experienced with the early Tungsten-Rheniul
the both legs. Type W5 thermoelement wires wires (W/\W26%Re) is solved. Type W5
are not embritlied up to 1,650°C and, by thermocouple can be used in nuclear |

B (Pt30%Rh/Pt6%Rh) : For oxidizing and inert atmospheres.

As to details of Type B, refer to Page 7. Type B has a large neutron absorption cross section
thermocouple s recommended for use under and easily transmutes to Palladium. Type B
air and oxidizing atmospheres, but not suitable should not be used under reducing

for any nuclear application because Rhodium atmosphere, as constituent platinum group

Characteristics of Thermoelement Wires

y W5%Re BT —
WE 1550 e R e L 39107/
R ‘WeB%Ha 2.300%C 3120¢ . at2.316°C 20,»1 mﬁ

B PAGKEN R ==
Insulators
For use at high temperatures over 1,200°C), or Beryllia are used because resistivity of M

sintered high purity insulating tubes of Alumina or ALQOs. powder insulator drops badly at tr

Charactenst:cs of !nsulatmg Tubes

| |I| Calrmmositic ! e : I¢ o ;ﬁ! ,_,!s:-{
= Al 0.26/20~1,000C 0.014/1.000C
B | e 2,00 2550420 | 08020~1,0000 G e o
MG __3';;';1 >09.5%Mg0 2,200°C/1KQ v em 2.800£20 10:25/20~1,000Q 0,016/1/000%C
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HT-THERMIC®

(MODEL : HT, HT-270A)

Protection Tubes

Selection of appropriate protection tube is knowledge is required on environmental thermocouple materials and
the most important factor that practically conditions especially at high temperatures  environments.

determines reliability and service life of the where complicated and serious chemical

thermocouple. Therefore, extensive reactions often occur between

Materials and Their Characteristics

: Melting Linaar Coeff. of Thermal Conductivity D Compatible
S i Point (1) Expansion (X.10") (Capssoni <1 1= 1) N TSI Atmosphere
MO Molyodemam. (Mo] 21622410 7:2/2.000'C 0.328 2100 V-H+*N
TA Tantalum (Tal 2,850£10 B.6/2,000°C 0.130 2,100 Voo N [Ars Hel
NB Nigbium (NB) 2.415%15 9.0/2,0000C 0.132 2,000 V<N CAr=THa)
Recrystalized : 2 i ; T
P10 Aumina (AL 2050120 B&/1.000C 0.014 1:800 R*N+©
" Recrystallized - ; = I
BE Benylia (Ba) 2,550220 B8/1,000'C 0.048 2,200 VeR=N+0O
Nen-Porous -
R Zireonia (Zr0) 2,800+20 10.0/1,000T 0.010 2100 Ne=Q

Note : V=Vacuum, R=Reducing, N=lnert, O=0xidizing.

Stability of Heat-Resistant Metals in Various Atmospheres

Atmospliere Malybdehum Tantaium Niobium

AIr.On OXygen 400--500°C « Oxidized Over 500'C : Oxidized Over 200'C | Oxidizad
comamed gases Chver BOO'C - Vaponzed and nitricles arow and nifrides grow.

Dry hydrogen Car : : 400~800°C  Hydrides grow, 200'C : Hydrogen absorbed,

{abt B:5g H:O/m") i ORup i melling ea- N Gomrgsion Ut msiting point 1,806°C : Hydrides grow and embrittied.

Damp hydrogen Upto 7,200°C : No'oxdizing but heacs; Over 450°C : Hydrides arow 2007C 1 Hydrogen abecrbed.

{abt 20g HOinY)) reedle crystals grow. heavily and oxidized, 1,900'C = Hydrides grow and ambirittied.
Cragked : Gver 400°C : Nitndes and hydrides grow. Over 200°C | Hydrides and riitrides-grow.
ey NH: e coxrasion b fo meftig point, Then, completely nitnzed. Over 200°C : Hydndes grow.

Incompletely
combusted dry . v Over A00C : NHB decomposed and hitrized,
N.'_'\
Diry inert gases E — : Inhelium af 1:900C ;
(argem hallum, ete) blojcroaton LR o mekid o Crystals graw and ambrittied,

Vacuurm : 10 " 1orr Up g 1,7007C No-corosion. Embrittled dae to *getter effect”. Embnitied dus 1o “getter effect®

10 ‘-tc_:_n:r Cvar 1,800°C : Heavily vaparized. Over 2:200°C | Heaully vaporized, Small evaporation up 10 meting paint,
Compatitle High temperature reducing and inert Ifert gases, high temperatura Inert gases, high termperature and vacuurm
Atmospheres gases and ow vasuurm (N0 oxygen). highvacuum (no oxygen) up 1o 800°C, espacially in Na-and L
Reactions between Metals and Refractories (Insulators) at high temperature
Retractories
. Tantalur
orihsilators Molybasnum Tungsten antal
Graghite Over 1,200 : Rapidly Over 1,400°%C : Rapidly Over 1,000 Rapidly
) carbides. grow. cartidas grow carbides grow
ALD: Lp1a:1,900°C ' No reaction. Up 1o 1,900°C = No reactan: Upto 1,800°C ! No.reaction.
Bed Up o 1.900°C - *No reaction. Lp 16 2,0007C : No reaction, Up10'1,600°C | No reaction,
7 I Up to:2,0007C 1 No reaction bl 3
s \0) Up ta 1800°C : *No reaction heavily MgO vaporized: Up a1 8OO = No reaction,
Up to 1,800°C | “No raaction bul 3 - ; 0
210y hevilyMo. vaporzsd Upta 1,600 : No reagticn, Up 1o 1,600'C : No reaction,
Th: Up o 1.900°C - “No reaction. Up 162,2007C : Na reaction. Up 9 '1,900'C | No raaction,
Siimanite Up 10.1,700°C : No reagtion Upto 11700°C : Na reaction, Up 16 1,.600°C : No reaction.
Chamatte Bnck Up 10/1,200°C . No reaction Up to 1/200C-1 Nao reaction Up101,200°C 1 No reaction.
Magriesite Brick Up 't 1,600%  No reaction. Lp'to1,600°C © No reaction. Up 1o 1,500°C ; No raaction,

Note : *Values in 10" torr vacuum. In protective atmospheres, lower by 100~200°C.
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MODEL HT-270A, A NEW FLAME-PROOF TYPE HIGH TEMPERATURE
THERMOCOUPLE COMPATIBLE WITH ALL THE DRY ATMOSPHERES

Since introduction of Model HT High New patented Model HT-270A has greatly
Temperature Thermocouple in 1972 for enhanced safety and reliability for high
long term use under high temperature temperature measurement up to 1500°C

reducing and inert atmospheres, continued  under various hostile environments. If only
research work has been made to develop the gas is dry, it can be used successfully

more versatile, heavy duty thermocouple in Oxidizing, Reducing, Inert and Sulphur

Model HT-270A as based on the or Chlorine bearing atmospheres without

technology and expertise accumulated complicated costly gas-purge system

through the success of HT Series. hitherto needed on Platinum-Rhodium
group thermocouples.

If water vapour is not present, virtually
there is no limitation in atmospheres at
the location. It was reported that two
units of HT-270A had been used in a
Sulphur Recovery Plant of the leading
Petroleum Refinery, and after two years
service, they were still within the specified
tolerance, whereas competitions had all
failed in a few months.

CODE : HT-270A Screwed-in Type

-

CODE : HT-270A Flanged Type

N

Specifications :
Thermocouple Wire : Tungsten 5% Rhenium vs.
Tungsten 26% Bhenium, 0.5 mm O.D.
Hot Junction : Non-embrittled Cold Forming
Insulating Tubes : High Purity BeO and Alumina
Protection Tubes : Pure Dry Argon filled Mo/Alumina/impervious ceramic

Terminal Enclosure :

Metal Fittings
Measuring Temp.

Rated Accuracy

Flame-proof, Equivalent to Cenelec
Exd I CT6

: Stainless Steel
: 0~1500C(Oxidizing)

0~1600°C(Reducing, Inert and Vacuum)

: 1% of Reading
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THERMOWELL

(MODEL : WL)

Thermowells which are made of
solid bar stock of various heat and
corrosion resistant alloys by drilling
are usually preferred over the tip
welded protection tubes for critical
applications where high mechanical
strength and longer service life are
required. If the alloy bar material is
correctly selected and designed
properly, the Thermowell lasts long
against corrosives, high pressure,
high temperature, mechanical
shock and vibration that may result
from high velocity of fluids. In
order to offer the best and safest
Thermowells against Kdrman's
Turbulence and other stresses,
automatic calculations of
mechanical strength to fiuid
pressure and flow velocity to
estimate frequency of critical
resonance are made by a specially
developed computer programme as
based upon operating conditions at
the site. At YAMARI, thermowells
are manufactured by a genuine
Two-Shaft Gun Drilling Machine of
2- metre max. depth and the latest
NC Turning Machines.




‘Standard Bores and Depths Standard Alloy. Bar Materials::

Bore Dla. (mm) Max. Depth (mm) Stainless Steel? 304, 321, 316, 347, 310,
4.0 500 | 446, 253MA
55 ] 700 Inconel 600, 601, 625, X-750
i —
] A = astelloy B; :
; | 1
| :Li, I 1223 Others Haynes 25, Carpenter 20Cb,
! ; Nichrome,; HCF, 50C0-30Cr, Monel,
1o _l 1200 Brass, Bronze, Titanium, Tantalum,
f J28 | 1200 Molybdenum
| 16.0 I 1200 *Low carbon types of Austenite S.S.arey

available onirequests

iHexagoenal Bars :imm Width across Flats
26, 29, 32, 35, 38, 41, 48, 50, 55

Standard Sizes of SolidjBagMaterialst
Round Bars ;mmi©I> N —
25, 26, 28430KSIMIANIENIBN40, 46,
4850855}

ondlictedlupon request.

eHydrostatic Pressure Test:
Internal pressure test up to 40MPa is conducted upon reqgliests

eX-Ray Inspection : .
X-ray inspection for uniformity in wall thickness!ieccentricitylofibore andismooth
inner finish are also conducted upon reguest:

sOptionali=
HeliumileakiTest:
. Dyepenetrantiliest:
% Cross checking efimaterialiwith Mill Certificate

¢

THERMOWELL

| 0.




39

THERMOWELL

(MODEL : WL)

Models of Solid Bar-stock Thermowell Model:WL

WL-01 : oo | ol [ o
I——I—‘_E'FE}: MUIJ@NU.. Mammal  "U* “Fiwead “B'Boe ‘02T

BiEE : () SIS Lo, st
Hexagonal Screwed-in |5 . {18 5Hex | —
Tvpe = [ it rmm:mumwm) *SThead
yp ‘ij " |:2£| ;_1 | ; [EToowe O Seeed Stek.
- 2 e #Thread Allowance
B
B w11 : Bl D el
: i - oo o, Pivead B ¥iegh.  EDa
ofB ‘@E&E EL S L R
Hexagonal Screwed-in 5 - = 1-’ Koy i=ias/ 20/35 <40.4Hex | —
Type T 85 |:§ 17 DDA o Facory Sloodad Uess S Treead
T < R s N
#Thread Allowance
EJ wL-12 22 o) oolfnle o |- ]
ﬂ Q@ ‘hbd-ﬂNO. hﬁt&ﬁ ww nac amocm‘
Hexagonal Lagging N P 26 | H | “25/38 ~ 43.9Hex J
Extension Type ‘ o 1 ?p’; Tg:w Factory Stanaard Urless 3
#Thread Allowance
P
WL-02 W e S - L] # [ ]
! 7 X Mot No. Mulwuﬂ ‘B Bore  D2Din
o= L5 {©)
Hexagonal Lagging 5 TT—— ~ l 23 /E @— 25/34/41 7 47 3Hex = Rc’hl
Extension Type i 17| o 'F'J:'m Sitaricand Lnvees s
U |sos| 7| 50 Hex F“"“‘”’“’ L TR e osiq
#Thread Al_iowanca
P
WL-21 - 4 (TR A M 7 T R A K
: ’ 7N Maal Ne. Malsmu L sty P'nvaad ‘B Bam D2
Hexagonal Heavy 26! *--3 160/25/50 577Hex i~ | Re¥
Duty Type ;r;r;::m Wom Emnamum e
#Thread Allowance
WL-22 Eleaflofl o - el
M:mm Mnuml uLarqlr\ 'P'nv-a: B et
Hexagonal Heavy f 1? X 26 i NE *50/25/35 40.4Hex
Duty Type SR FSI?;?.,W E‘?&“ﬁ&"&;‘;ﬂm Sta
#Thread Allowance
WL-04 Bl e ) mfim)
L ‘B'Borg: “D2Dia
Screwed-in Weld Type i 28-20 |- | Re! I-J
'iwo;." Tlesath 'N;'F;%E:bl;sum ' """""""" " Thvesd Sid:
#Thread Allowance




THERMOWELL

EJ wL-05 i 82 w08 | soe|~[sun] [ 1 s
= Moael No: Matenai  CL° "Phread | Flangs Haong
D"E_E{' I 0455 Lnt‘g_l!- St
Flanged (Screwed-in) £= - m ,]E] [ 17 [l 21 = 5034 ;_ﬁ B |
Type Mol -BBow O2Da F'r,:r'm flock Dirngnsion S Thvesd Std
] 4
k] wi-06 o) o) ] o
DzI—B‘—- . 1155‘5
Flanged (Weld) Type 5 : -
"B'Bore T2 Dia "DIDG el Dinanision - TS T Stel
u fezTiomed | Langth *NCia

Wl'El & [ ‘3“-*-”“%6* II*WI

o[ ECR =er il Jgn [T e

Flanged (Weld) Type

_ -Ordor: ; f =
WI..“7 Dle—E‘ _S-]_N m Er g - 1.?
Plain Weld Type -LS 250 %30 lz Re'/s |

U T Neck-Dimengiorl  “S™Tiessd Std
] Lengthi N D,

WL-08 — Bt {08 321 | =[sool={ 1 J[ 22 ] = os

Weld Type 5 | [ s0<41 | 4] e |
H- Neck Dimension.  *STTheesd Sta
. 1 | ) Lisngth » "N Cis
m WL-09 P e e e | e
S . ’a Mocks| New Malerdal " %mmammm

- g === ;:?‘!_ msss Langih o
Ball Joint Type D’ia—{‘ij_s — S i -} f 19 -| 75<26.6 | =[NPTV |

17 p= Thoe 0rDe. Dtk Nedcomeson  STesd St
b ‘F&?g;m Langtfy "N

WL-10 - 8 o -] 10w - |

'_'_f_‘lr s lwan DEE
o Bk el e 5 N i
Van Stone Type L= —— ﬁ- (17 |4 26 i/ | 6534 |=f Rein |
——1——5 — T L T 0. NeskDemeraen | STweasi
u Q._ﬁ' _6‘57 Fﬂl_'ﬂ)ﬂm Lergth < "N'Bia

Other special types are also available upon request



THERMOWELL

(MODEL : WL)

BLIND FLANGES

180 5/8 1.00 | 480 | 254 | 635 | 4288 | 63
19.0 5/8 138 | 540 | 270 | 700 | 5080 | B4
19.0 5/8 182 | 635 | 270 | ‘B35 | 6032 B4
204 | a4 270 | 700 | 803 | 905 | 6828 | Ba

20 B/4 17 160 | 18 429 | 825
25 1 724 80 [ 16 | 508 | B89
32 1374 133 19.5 16 | 635 | 988
40 /2 1556 | 210 1.6 782 | 1145

JIS FLANGE
FLAT FACE (FF) RAISED FACE (RF)
Floles Hols
—t—rf THT T
Sl ol ol L B
‘ Lo 4 | = | [P S ] |
- ' Fig1 . D J  Fig2
Dimensional Specifications Unit : mm
i » ) L No. of Hele | Nom,
‘Flange Rating | SizaA | SizaB 8] t { g c f Boi Hows| D Boll Size. Weighika)
15 1/2 80 g i 44 B0 i 4 12 Mo | 032
20 3/4 85 10 v 49 65 1 a 12 | Mmio | om
JIS 5K 25 1 95 10: 1 59 75 1 4 12 Mi0 | 0652
32 11/4 115 42’ 2 70! 90 2 4 15 M1z | 091
A0 11/2 120 12 2 78 a5 2 4 15 | 'Mi12 0.99
15 1/2 95 12 i 51 70 1 4 15 | M2 [ bes
20 24 100 14 1 56 75 1 a 15 Mi2 | 078
JIS 10K 25 1 125 14 1 BT a0 fi 4 19 M6 | 122
a2 1174 185 16 2 76 100 & 4 19 Mi6 1.66
40 11/2 140 16 2 ‘81 105 2 a4 19 M18 1.80
ANSI FLANGE
RAISED FACE (RF) RING JOINT (RTJ)
2 Hola
—t—1Fr — ]ﬁ |
T LB 3 L
=t | I é | g 1._5'_4 K: | LI-I1I
|z D - Fig.3 ' ] Fig.4
RAISED FACE (RF) RING JOINT (RTJ)
: | - I'—T—‘-i e
i RN L -1 R INIE
.—f t g l ; -I"'—'%‘—‘-I [ wil
D Fig.5] Fig.6
Dimensional Specifications Unit : mm
| Moot | Holm | BottSize | Nom | Hib RTJ.
" | f :
Flange SzeA | Size B D Mire1 g (5 Bol tokes| i, e Lvmo@l 5 Y TWnk] P E
[ : 15 172 89 11.5 1,8 353 BOS 4 158 12 043 | 802 | 180 = - -
N 20 4 98 180 1.6 429 | Baa 4 15.8 1/2 062 | 381 | 60| - -- -
25 i 108 14.5 1.6 50.8 78,2 4 158 1/2 087 495 | 180 | B35 | 7462 | 64
32 11/4 "7 160 16 BAE BA.9 4 15.8 172 118 | 587 | 210 | 735 | 6716 | B4
a0 11/2 127 18.0 1.6 732 | 9886 4 15.8 1/2 154 | 651 | 224 | 830 | 6507 | 64
ANSH 300ibs 15 112 95 145 1.6 35.1 86,5 : 158 1/2 065 | 381 224 | 510 | 3414 | 62
4
4
&

41



THERMOWELL

Dimensional Specifications Unit : mm
; e : No.of | Hole |BotSizs | Nom [ Hub RTJ.

Flange | SizeA | SzeB [ D | Mt | f 9 C o] o | gy ot 1 A T
ANSI 400bs |12 172 85 45 | 64 851 | 665 4 15.8 172 076 | 381 | 224 | 510 [3414 [ B4
& 29 8/4 17 160 | 64 4290 | 828 A 190 58 | 127 | 480 | 254 | 835 [42:88 | 64
P 25 1 124 180 64 | 508 | 889 4 190 &8 | 150 | 540 | 270 | 700 [ 6080 | B4
32 11/4 183 | 210 64 [ 635 | 986 4 19:0 &8 | 224 | 635 | 285 | 795 [6082| 64
40 | 12 155 | 228 6.4 7832 | 1145 4 204 a4 330 | 700 | 320 | 905 |Ba2s | 64
i T 18 1/2- 12_1 P25 GA 35,1 825 a 224 3/ 1.79 | 881 | 320 | B0.5 | 3967 | B4
i 20 84 180 || ‘255 64 | 420 | 889 4 22.4 3/4 240 | 445 | 351 | 670 | 4445 | 64
1,500158 25 1 149 | 285 | 64 | s08 | tot6 4 25,4 78 | 844 | 525 | 412 | 715 [B080] 64
o 32 11/4 159 | 285 64 | B35 | 11183 | 4 254 78 895 | 635 | 412 | 815 | 6082 | 64
40 112 178 3210 6.4 732 [ 240 | 4 | 288 1 541 | 700 | 445 | 9200 | 8828 | 64

Types of Jointing Flanges with Thermowell

engaged in this precise job. The welding
procedures and requirements generally
follow to ASME Boiler Code QW 201.1~
2, WPS and PQR, JPI 73-31, etc.
Grooves on each flange are carefully
determined and machined to primary "J"

For the rigorous weld-joining requirements,
skilled technicians are selected among the
TIG welding workers at our factory who all
have qualifications and license granted by
Japan Welding Association and Japan
Stainless Steel Society, and are exclusively

or secondary Bevel shapes to enable
perfect fillet welding. A serrated flange
face can be machined. Please consult
factory.

1. Groove welded Type 2. Full Penetration Weld Type

Commeonly made to weld
relatively lower rating
flanges. At the upper
edge or the both edges
of center hole of the
flange, groove(s) for fillet
welding is provided. TIG
or Plasma Arc Welders
are normally used. It is
essential that the
clearance between

center hole of the flange and neck of the thermowell be kept minimal in

diameters.

3. Threaded and Enlarged Neck Weld Type

Where the installation
space permits, neck of
the thermowell is
machined to a larger
diameter to provide
curved edge at its
bottom and positioned
flush with flange face, so
that the welded part may
be shifted outward to
prevent possible fatigue

from concentration of mechanical stress due to bending and vibration
by virtue of the curved edge prepared on a heavier solid neck. This
special design can be applied to the other types of welding joint.

Suitable for flanges of
medium to high rating.
This fully welded joint
has an excellent strength
to high pressure and
perfect integrity to liguid
and gas leak. High
degree of welding
technique is employed
for void-free welding job.
For some of Stainless

Steel and alloy combinations, additional costs of post-weld heat
treatment may be necessary for stress relief and restoring the original

metal structure.
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EXTENSION & COMPENSATING CABLES

Nowadays, thermocouples are being widely
used in every industrial field from various

chemicals, petro-refineries, metals, ceramics

and electronics, nuclear to aerospace.
Although it is theoretically ideal to have
thermocouple connected directly to the

instrument, long distance between thern often
makes the wiring cost prohibitive and causes

some trouble in the measuring circuit.

Therefore, it is desirable to use extension or
compensating wires or cables that have same
or similar EMF characteristics to those of

thermocouples at ambient temperatures. It is
also necessary to select insulation materials in
accordance with the operating conditions.
YAMARI have a large stock of various wires
and cables as listed below and on pages 45.

Types Tolerances to JIS C1610-1995, IEC 584-3-1989

INSULATION COLOR COBES
Thenic: Gode Temp. .
bl - Ranga | TORfECe [ 4spAN USA UK GERVANY | FRENGE  NTERNATIONAL
Symbol | YAMARI T #NIQ) | UISov.2) ASTM BS DIN NFE IEC 584-3.
: C1610-1995 ‘E230 1843-1981 43714 NFE 18001 WIS DNy
L] yt il
[EC — [ =40(+a5))
B Bx | o~+100
Jis BC =
IEC | RCA-:2 X 0~+100 | £30(£2.5)
Jis.| mes2 0~+200 |+60(+5.0)
EC| sca-2 o | 0100 [+30(x25)
JIs | seB2 ' 0~+=200 [ +60(+50)
NK-1 +60(41.5
EC g5~ o) TO N
NX-2: NX £ 100(£25)
Js
NC-2 0~4150 [+-100(£2.5
X1 +60(41.5)
KX [~2s~+200]
KX-2: = 100 Z3)
gc | Koa2 — | b~+150 [#1001£25)
Js WX
T} tuto
KCB2: WX | 04100 [ 100225 i
vx:
ed Whim
JS | Koc-2 YK 0=~+100 | £106(£2.:5)
m'. Wihite
EC| B 4420(1.5)
- =95~ 3200
Js| Exe 2 | £ 200(+2.5)
B : WWhite
" EC[ ax1 w — +85(+115)
Jis ) &4 ' T 140(=2:5) Mot
) a0 ) Wrae
EC| Tt _ +30(+0.5)
™ [z~ =4
JIS TX-2 +80(=+1.0)

Insulation Resistance shall be more than 5MQ/10 m.

Notes : (1) BX has positive and negative legs of the same material (Cu), so no tolerance is stipulated.

(2) These figures do not represent actual measuring error because Types R and S have non-linear EMF characteristics.
* These color codes normally relate only to the compensating wire for use with the appropriate thermocouple conductor combination type code.




EXTENSION &
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CABLES

_i,d-.l

-
]
"

f.
[

Lok

125 ; ;
- 94 ;
4/069 .53 0.092 :
1.8 or: I L i 0.2 O /0.38 0,38 ).
w8 o [ 0051 1.03 0.75 D.27 ) 0,91 047 | 009
706 0085 00085 049 035 | 0.060 D 0.38 0,060 0.0085
20 or f 0.025 0.1 i 0.25 025! 0.25
118 0.034 088 Q._g 0.18 [} D60 | 081 D26
o iy 0.0074 0.42 0. 0.052 00074 0.30 0,052 0.0074
23 765 | 00074 | Dﬁ 016 | o312 | o0u0 .21 0.21 0.21 0.21
T 0015 | 0039 0.58° 042__| 015 | 022 D.51 028 0.22

Note : Upper column indicates positive leg resistance ; middle column for negative leg resistance ; and lower column for loop resistance.

INSULATION MATERIALS FOR COMPENSATING WIRES AND CABLES

PVC Sheath : =
PVC insulation sheath has been widely used as a good substitute for rubber insulator. At YAMARI, PVC is : ¥
used as an insulating material of standard compensating cables for general use.
Recommended Temperature Range : -20~+90C

Glass Fiber Sheath :

Glass fiber is known as a traditional high temperature insulation material because it has excellent
incombustibility, heat resistance, electric insulation, and chemical stability.

Although single glass fiber is not hygroscopic, bundled cover are somewhat hygroscopic. So, silicon or other
resin is impregnated and baked over them to prevent moisture absorption.

Recommended Temperature Range : 0~150C

Silicon Rubber Sheath :

Silicon rubber has been widely used as an excellent insulation material with less deterioration physical
properties even under hostile conditions.

It has almost same electric properties as natural rubber and no serious change in voltage withstanding value
oceur over recommended temperature range. It has also good resistance to chemicals (except for
concentrated Alkalis), oils and grease, outdoor and ozone environments.

Recommended Temperature Range : -25~+180°C

Teflon* (fluoric resin PTFE, FEP) Cover :

Teflon is the best insulation material among organic materials in respect of heat resistance, chemical
resistance, electrical insulation, high frequency resistance, weather resistance, etc. High mechanical strength
and, especially, high pressure resistance over wider range of operating temperatures.

Recommended Temperature Range : -25~+200°C

*Teflon is the registered trade mark by Dupont, U.S.A,

Metal Sheathed Compacted Mineral Insulation :

The insulation material is fine grain MgO which is similar insulant to THERMIC Metal Sheathed Thermocouples.
Inorganic ceramic powder insulation tightly holds extension or compensating wires inside the Metal Sheath,
composing perfectly integral construction. This M.l Extension or Compensating cable can withstand fire or
high temperature, corrosion and mechanical shock and is approved as the only non-inflammable safety cable.
Available in all calibrations with various metal sheath such as Copper, Cupro-Nickel, Stainless Steels, etc.
Cable Sizes 1.6 mm~8.0 mm O.D. Temperature Range : 20~270°C, but the cable withstands high
temperatures up to 900°C. Recommended for wiring at hazardous location without conduit tube.
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EXTENSION & COMPENSATING CABLES

Standard Extension & Compensating Cables

Extension and compensating cables listed below are manufactured in conformity with JIS C 1610-1995
Cables can be supplied to other color codes and standards of ASTM, BS and DIN.

" ; Golor Dimensions
thiiznslrisis e Coding (o) Covering
BX i - '
RX
SX1 .
LTS o -
= KX : _Heat-resistant
= WX N i PV insulating sheath.
X 8%5.2
Ex- faa ..,
o Yellow
TX1 '
BX1A [ .3
RXIA
i o
TOA 0.85/7 Quter : Heat-rasistant
PVC sheath
WXI1A -
VXA NMom. firish Inrer: Copper shield:
EXTA BE6X5.8
' JXIA
TX1A
e
5 ] Care
&g 0.68/7 Infier - Hedt-resistant
[ wxiB awm” o
VXiB Nom, finish *Copper
8.5%6,35
EX1B
DB
XIB
BX3
Q
3 Core ;
> 0.65/7 Glass braided
- Nom; finish
65X3.4
Core -
0.65/T Outer ; Glass braided
: : Insulating sheath,
Mo, finish Inner 1 Copper shield,
7.1%4.0
Core
0.65/7 inner : Glass braided
insulating shaath,
Maom. firsh Outer : Copper shield
6BX43
Corg
Q:2/40 Heat-resistant rubiber
NG vt Insulating shealh
$08
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Coipr Dirpensions
Appearance Code Codi mm) Coverng
HXGA
FRGA
- SRAA Care )
P" TOGA 0:2/40 Outer : Heat-resistant rubber
3 WAA insilating sheath.
= VXAA Nom. finish
X dil4
JXAA
XA
Bx48
B
Cora
] 02440 Inner | Heat-resistant
B rubber sheath,
Nom. finsish Guter 1 Copper:shisid
4B ¢ 1.2
il
1x48
Care
NX5 06504
: KX5 Heat-resistant PVC
== ] Nom; finish insulating sheath
VX5 FBXTH
EX5
JX5 Wl
6 -
RXE
6 Core
0.46/7
(T W _ "
VX6 N finish;
EXE 46X71
J Yalliwa
1X6
e
RX7
X7,
-~ INXT Core
KXT 0.65/4 Glass braided
/ insulating sheath
Nom; finish
7 5.6%x33
e Yallow
%7
X8 o
BX8
- Care
= e
Nom, finigh
50X 8.0
JXB Yaliow
_1X8
B3 =
HXEg
SxXi3 Core o
NX1E Q.37 Inner | Glass braided
K13 : insulating sheath,
Wx13 Nom; finish Quter ; Stainless stéel shield,
W3 4628
EX13
JX13 Yalliw
K
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EXTENSION & COMPENSATING CABLES

’ Dirnensions:
Appearance ) Covenng
BX
RX
: KTl Q3T Inner : Glass bralded
: ; : ~ Insulating sheathy
Vil Norm. firish Outer : Stainless Steel shield,
JXIGE
TX [ E
% [ ey |
X Core
X :
y 0.3  Glass brided
‘C-ﬁ“ Narg. finish insulating sheath.
EX 40%23
JX1
—
— Hed 0.7
[ o - "
= A Nom, finish
AT o4.5
| JX14D
X140
BX1
i
- Core
NX15 :
LoEs HKE Heatsresistant PVC
A Nom: firish insulating sheath
g ' 4,1%24
X
mh
'E(-
m;
o oan
— 1oL Nor, frish
_& 50 5
_JX15D
<1
EA
—Rioa
_SX15A Core
=, -
A 03l Outer : Heal resistant PVC
: Nom. finish Inner. - Copper shigkd,
e 5XAB
__ X1
—Ex
RX15
' ..
Core
NXT5A :
03124 0.37 !
@55

Note : Other Color codings to ANS| or BS are available. Consuilt factory.
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Thermocouple Duplex Wire

Dimensions
{mmi

‘Core
Single0.42

Nom, finish
32%2.1

Single0.65

4.0x28

Core
Single0;32

Nom: finish

Glass braided
nsulating sheath,

2EX1A
Care
Single0.65

Norm fiisf
JA4X20

o
‘Single0.8
Nerri. finish

ax1.7

Siglel.1
Nom. firish
1208

Teflon nsula
ting sheath.

Core
Singls0.2:

14X09

Core
Single032

1.6x1.0

Care

Single0.65

2BX1E:

Norm, finish 2,8 1,9

Core Sgle0.66
Nom. finish 3.6 2.6

= ___ DNg01 Nicrosl
- DK301 ‘Chromel
. DE301 Ghromel
b DJ3o1 fran
_ DT301 Copper
DNB51 Nicrosl
o DKB51 Chwomel
ey~ T
= DI65T ron
DTB51 Copper
BNGOS Nigrosil
p = DK303 Chromel
T e . —— "DE303 Chiromel
DJa0a fron
- 'DNB53 Nicrosil
s - L » | DKes2 Chromel
e S DEB53 Chromel
DK10TT Ghromel
— eeessesssem——"  DEIOTT Chrome!
- - OT1aTT Copper
DK20TT Chromel
DUR0TT Iton
DT20TT Copper
PNZATT Nicrosil
DR30TT Chromeal
SR DE30TT Chromet
DJSOTT Iron
OT30TT Copper
DNBETT Niorosil
3 DERSTT Chromel
DJBSTT ron
DTESTT Copper
DK30CE
"‘-.._n,‘___ - I S
e e DKESOE. Chromel Alurmel
DIK100CE
| R
._,_...--
DK100S|

_ Bare Single1.0

Norm. finish 4631

insulating sheath:

' Coré Sngia0:32
Norm, finish 2.8 1.9

‘Core Single0.65
Nom finish 3.6 %26

Gore Single1.0
Norr, finish 4.6%43.1

Sillca braidied

Note : Other special thermocouple Duplex wires are also available upon request.
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EXPLOSION PROTECTION

EXPLOSION PROTECTION

Depending on the Class of hazardous area  the thermocouple assembly by
-and the type of explosives, the following considering installation space and
explosion protection can be specified with measurement circuit wiring.

1. Flame-Proof Enclosure

Approved by KEMA:
No. KEMA 03A TEX2002 X, I12G EEx de IIC T6...T1(for Temperature Sensors)
No. KEMA 03A TEX2003, 112G EEx d IIC T6 (for Temperature Transmitters and
Terminal Enclosure)
To: EN 50014:1997, General requirements
EN 50018:2000, Flameproof enclosure "d"
EN 50019:2000, Increased safety "e" (for Temperature Sensors)

Approved by Research Institute of Industrial Safety, Ministry of Labor, Japan (R.1...S):
Exd IIC T6

No. C13997~C14002(for Temperature Sensors)

No. C14391~C14396(for Temperature Sensors with Transmitters)

Material : ADC, Cast Iron & Cast SS

KEMAZ &

Herswm S @

Caution : Yamari's Flame-Proof Enclosure Model KG (112G EEx d IIC T6/Ex d IIC T6/d2G4) has an approval label and certificate but limited in
combination with Yamari's thermocouple assembly. We can supply model KG Enclosure only, however, a certificate of approval and the

safety label shall not be provided,
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EXPLOSION PROTECTION

Depending on the Class of hazardous area  the thermocouple assembly by
and the type of explosives, the following considering installation space and
explosion protection can be specified with ~ measurement circuit wiring.

1. Flame-Proof Enclosure

Approved by KEMA:
KEMA O4ATEX2044, EEx de IC T6 T110°C

Electrical apparatus for potentially explosive atmospheres
To:EN 50014:1997 + A1, A2 General requirements

EN 50018:2000 + A1 Flameproof enclosure "d"

EN 50019:2000 Increased safety "e"

Electrical apparatus for use in the presence of combustible dust
To:EN 50281-1-1:1998 +A1 Electrical apparatus protected by enclosures
‘Construction and testing
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INSPECTIONS AND TESTS

As one of the most important functions of and control. We maintain guality and J.C.8.S. (Japan Calibration Service
Quality Assurance at YAMARI to comply accuracy records of our temperature System). Specifications and procedures
with ISO 9001 Qualification, we are always  products under established traceability of inspection and testing generally follow
striving for the improvement of Inspection with national standards as illustrated on or refer to the International Standards
and Test systems with their procedures page as the "Traceability System of and Recommended Practices.

including those of in-process quality check ~ Temperature Laboratory" accredited by

All the thermocouple units including assemblies are inspected and tested
beaded Type, THERMIC”, HT-THERMIC before delivery in accordance with the
and other custom-manufactured following procedures.

1. Appearance and Structure Check :

Visual inspection is made to confirm that joints, junctions, welds, name/tag plates hydrostatic pressure test and X-ray

the thermocouple assembly is in and other parts to confirm that thereisno  inspection shall be made on welded and
conformity with the specifications, drawing  error, flaw, dirt or irregularity on the joint parts.

and constituent materials. Visual surface finish.

checkings are conducted on the finish of If necessary, dye penetration check,

2. Dimensional Check :

Unless otherwise specified, dimensional check is made in accordance with the following
tables using Caliper, Straight Measure and Gauges.

Beaded Type Unt:mm  THERMIC® Uik
Nominal Length Tolgrance Nominal Length Tolerance
Below 1,000 +£3.0 Below 250 +3.0
1,000~2.000 +50 250~1,000 +5.0
Over 2,000 7.0 Over 1,000 +1.0%
Note ; . i
In case of the THERMIC fabricated with protection tube or thermowell, thi length G iag)

functional trouble shall be regarded as passed.

3. Insulation Resistance Test

Insulation Resistance Test is conducted assembly Immegs
using a Super Megohmeter (max. scale 5 water bath so/zsH
milion MQ) by applying steep temperature  condensation
gradient on THERMIC Thermocouple entrapped in

Thermocouple Voltage Insillation Resistance LR. In-Process at YAMARI

Beaded Type DC 500V More than 1OME2 Maore than 1,000MQ
THERMIC" ¢:2.0 and ' below DC 100V ‘More than 20M {2 More than 1.000MQ
THERMIC™ 2.2 and above DC 500V More than 100MQ More than 1,000ML

4, |dentification Test on the Thermocouple Type and Polarity

Either by dipping THERMIC thermocouple end to have it generate EMF, which testing instrument is used to identify the
assembly into the above boiling water bath  allows to indicate specific type of type of thermocouple and polarity of the
or applying hot air-blow/flame heat on the thermocouple through Temperature vs. thermocouple leg and terminal.

Beaded Thermocouple at its hot or cold EMF Table. A high resolution D.C. circuit



5. EMF Calibration Test

Under the J.C.S.8. Accreditation and 1SO
9001 Q.A. Program referring to ASTM
E220-1986, E563-1997, E1350-1997, JIS
C1602-1995, C1605-1995, etc., tests are
made either by comparison method with
standard thermocouples or absolute
method using fixed point standards on
every unit or batch at the pre-set three
temperature points depending on the
types of thermocouple. The first simple
test on THERMIC® Thermocouple is made

Applicable National Standards

Calibration test shall be made at
respective temperatures in accordance
with the following National Standards and
combinations of thermocouple wires.

on all the units at boiling point of water
(100°C).

A special comparison test ranging from
—50°C to +1,100°C and precise calibration
at fixed points of pure metals (Hg, Ga, In,
Sn, Cd, Zn, Sb, Al, Ag, Cu, Pd) are also
performed upon prior arrangements.

For high temperature calibration
requirements, special precision
measurement and certification can be
made within uncertainty of 0.6°C/Type R

Applicable standard can be specified by
the customer. Most of the following
specifications have now been coordinated
by L.LE.C. for international unification.

INSPECTIONS
)
TESTS

(or 10 microV) up to Freezing point of Cu
(1084.62°C) by Type S or R Standard
Thermocouples traceable to National
Standard.

In addition, a unique ultra-high
temperature calibration in a High
Temperature Vacuum Furnace can be
conducted for Tungsten-Rhenium group
thermocouples up to 2,000°C. Please
consult our laboratory for details.

Unless otherwise specified, JIS C1602
and C1605-1995 are applied.

= C1602 c1602 c1602 €1602 C1602°
Jaian Js = creoe | cieoe | creoe _ _
: c1605 | C1605 | C1e05 | c1605 | €1605
USA | ASTM | E988 E230 | E80 | E289 | E230 | €280 E230 | E230 E230
[ECEY) | IEC ~ 584 584 584 584 584 584 584 584

Note : Thermocouple assemblies with insertion length of less than 200 mm can not be accurately calibrated at above 400°C, due to heat conduction error along the probe
stem which cannot reach the minimum depth of uniform temperature zone in a calibration apparatus.

(i) | 156.5985 %
(Snl | 231028 | +0.01
¥ (Cd) | 321.069 %
@n | 419827 | 40001
(Al | 680,323 202
(Ag) | 951.78 P
(Cy) | 108462 £0.5

“There are some differences in accuracy depending
on purity of the metal used.

6. Others

Loop Resistance test, voltage withstand
test, X-ray test, vibration test, pressure
test, Helium leak test, etc. are also
conducted upon request.




TEMPERATURE CALIBRATION SERVICES

TRACEABILITY SYSTEM OF TEMPERATURE LABORATORY

J AP AN
(Japan Galibration Service System, JCSS) US.A. U'K-"
Primary Standards
National Institute of Advanced Industrial
Science and Technology (AIST) RSt i
Primary Sub Standards r
Japan Electric Meters Inspection Corporation (JEMIC) UKAS(NAMAS)
i < ] ISOTECH, U.K.
Yamari Standard Laboratory
JCSS Accreditation No, 0037
Digital Standard Standard PT Standard
Voltmeter Thermocouple| | Resistance Thermocouple
Type "R" Thermometer | |Type "S"
Sl 1Q: 1ppm 10mV: 0.3V 0~1,100C; N2,BP: 10mK AuMP: 1K
In.FP: 1.6mK 10Q: 1ppm 20) 0.4K ALFP: 10mK Pd. MP: 2K
Sn,FP: 1.7mK @o) Ag.FP: 40mK @a)
Zn.FP: 2.9mK 2a)
Working Standards Wotking Standards
_ : Fixed Point Standards b
Fixed Point Standards (WTP. Hg, Ga, In. Sn, Zn) {In, Sn, Zn, Al, Ag. Cu) i oth
Standard PT Resistance Thermometer {  Standard PT Resistance | Qthars
' Thermometer (Type R) ‘
1

AIST : National Institute of Advanced Industrial Science
and Technology

NIST : National Institute of Standards and Technology

NPL : National Physical Laboratory

UKAS  : United Kingdam Accreditation Service

NAMAS : National Measurement Accreditation Service

JEMIC  : Japan Electric Meters Inspection Corporation

JCSS : Japan Calibration Service System
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TEMPERATURE
CALIBRATION
SERVICES

CALIBRATION TEMPERATURES AND THE HIGHEST CALIBRATION ACCURACIES
FOR THE THERMOMETER SAMPLES OF WHICH TRACEABILITY CAN BE ASSURED

| Sampiles Calbration Mefhod Callbraion Tempetaiiies il Calbraton Unceraity@a | Feleence Fiooe |
inclium (156.59851)
Tin (231.928%C)
==& , Fied Beint Zine (419.627C) ~G6T
B, S Aluminurm 1660.3237)
Siiver (961.78°C) )
Copper (1084.82°T7) Type R Standard
_ Cormparison D~1.100C £00C Thermocouple
T, Comparison D~1.100¢C =097
Portatie Cailbrafice Atpatallsi™) Comparison 0~1,100C 07T
Alumiriuim (660.3237C)
Silvisr (961.787C) +0.5C
Copper (1084.82°C)
] ol Water Triple Point 0.011TC) +0,0006C
Fixed Point Apparatus Fixed Point Meroury Triple Paint (—38.8344°C) +£0.0027C
Gallium (28.7B46°C) +0,0027C
Indium (156.5985°C) £0.003C
Tin (231.9287C) +£0.003TC
Zing (419,627 +0.0057C
Mercury Triple Polnt [~ 38.8344°C) +0.002°C
Galliuim (26.7646°C) +0002°C
Fixed Paint Ingdiiurm 1156.59851) £0.003T
Tin (231,8287C) +£0,004°C
Zinc {419.527°C) +0.0068C
Comparison 0~232C H0.0097C xﬁ:geﬁistanm
Water Triple Paint ©0.01°C) +0.008°C Thermometer
Fixed Point Gallium (29,7646°C) +0.008C
Indicm {186.59857) £ 0.004C
Comparison 0~232'C =0.010C
. 0~2327C +04T
Comhipenoon 0~232%(3) T00C
0¢ £0,03€
=50 <t=50Cexcept DT) +0.04°C
; S0C<1=200C +0.05¢
iy 200C < 1=250T T0,06C
250C<1=3000C +0.07°C
300'C<t=350C +0.11°C

Note: *1: Thermometer combined with Temperature Indicator or Calibration Apparatus is Thermocouple.
*2: Thermometer combined with Calibration Apparatus is Platinum Resistance Thermometer.
*3: This is applicable to portable Calibration Apparatus with a large equalizing block and the function of temperatare preset.
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YAMARI INDUSTRIES, LIMITED

WEERKASH

Head Office : No. 5-4, 1-chome, Mishimae,
Takatsuki-shi, Osaka, Japan, 569-0835
Tel: +81-72-678-4897 Fax: +81-72-678-3516
E-mail: overseas_sales@yamari.co.jp
URL: http://www.yamari.co.jp

Takatsuki Factory : No. 5-4, 1-chome, Mishimae,

: Yamari Singapore Pte. Ltd. (YSG)

Tel: +65-6268-0090 Fax: +65-626
U

: ttp:/ﬁwww.yamari.com.sg
- Yamari Korea Co., Ltd. (YKC)

4896 - 7 "5\’
emperature Sensor Pvt Ltd. (YIN) Ah[

681-0025 / 86 / 96 Fax: +91-44-2681-0016 R
Y|

in India e b
Ww.yamari.co.in

* Overseas Sales Agenc
R
in Taiwan -

in China

2017.300(CO)
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