Thermocouple (T/C) ZAE(S

Construction of thermocouple (Z\E (E#EE The effect responsible for the action of thermocouple is

ENE (B ENE IRt L S P EERY T B sk the” Seebeck effect . If a temperature difference exists
JE” o [BR{FH EARRIR A VRE Z= 058 &m0 EiiiE). along a wire, this will causes a displacement of electrical

B2 FHRR S ERE M E - charge . The amount of the charge displacement depends
WS TEANE & B E EE T — N N B, on the electrical characteristics of the chosen material.
Ui, EAR A UG & A R - 35 B =R R, If two wires of different materials are joined at one

LR AR 5 R ) 22 R R T AR A0, AR B point and then subjected to a temperature , then a voltage
St 2275 1 S AN REAG R, TR SRR E BT RIFIR L difference will be generated between the open ends of the
b (F Ry B F RA(— AR R R two wires . In order to be able to measure the temperature
225 R H IR LR ARG (R I 225 RO at the junction, the temperature at the open end must be
PR ANE B B AR AN BN Al B PRI AL -

known. If the temperature of the open end is not known,

B2 . - i
7 BBAERE then it must be extended (by a compensating cable) into
MTE - EAMETRANEBSREGEMA » B BAREM o
(i — e B R B RETRE R MIEE AR o the zone of known temperature (reference junction, usually
'%ﬁﬁ']iﬁﬁ"ﬁﬂ%ttﬁﬁfﬂfﬁZ(E]ﬁ ’ ?ﬁ@éﬂz;ﬂ%%—a‘EAB(t;tl) o8 referred to as the “cold junction”).
t=0"CRFEIF :
Ean(t,0)=Eas(0)=f(0) The temperature of the reference junction must be
A S -
/? known and constant. the exact temperature is equal joined
t < Ul ERER
\‘) junction temperature plus cold junction temperature .

B e

Indicatinf instrument

TYPE OF MEASURING JUNCTION ({8 £28LfE4E)
TYPE(fEAE) SHAPE (J&i%) FEATURE(#£)

1. This type can withstand
Grounded (#:E54) %

3500kg/cm2 or more

L HURETTEE 3500kg/em2 L) -

It is not suitable for location with

electromagnetic induction on radio

frequency inter-ference

N R BRI T ST

1. This type has a slower reponse than
the grounded type but is more
commonly used since it is not
restricted by the object to be
measured

[ fEHEEAE L AR B A
58 FH, (T P s A~ 32 R

2. The element is covered with an
msulator thereby ensuring a long
life span .

TLIF R B R

5]

] LN

Ungrounded(FE 1) % <

1. Since the element is exposed
reposed reponse time is very fast

TLE R, R EH AR IR E TR

2. This type is suitable for temperature
measurment of gases such as
automotive exhaust .
2 B I SE AT &, BTN BE R

3. This type is mechanically weaker

than the other.
PP b Lt AR I 55
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Exposed (58 H ) .%




MINERAL INSULATED THERMOCOUPLE (& B# B#EH)

1. wide application in measuring small diameter is very useful for the place where space is at premium .

FE R dEE R, =2 2= IR NS R AIE A -

AN

quick response fiz JEHZRIR -
easily bent for installation A[#EIEA o
long life span EfpF °
excellent mechanical strength and pressure resistance F%AH5H & KT R 45 -

standard specification of AEROPAK ®  cheath them ocouple

sheath ( mm ) wire dia (mm YZFFE | maximum length (M)
BARE (k)
0.D 4M& t BE
SINGLE 00.25 0.035 0 0.05 138
ELEMENT(EifH) 90.5 0.08 20.1 95
01.0 0.17 00.17 420
016 0.27 00.27 185
03.2 0.47 00.51 130
0438 0.72 00.76 142
0 6.4 0.93. 010 80
0 8.0 1.16 013 50
DOUBLE ELEMENT 032 0.47 00.51 130
(EE5H) 048 0.72 00.76 142
0 6.4 0.93 1.0 80
08.0 1.16 013 50
TRIPLE ELEMENT 0438 0.72 00.5 142
(ZHH) 0 6.4 0.93 00.72 80
08.0 1.16 0.9 50

AEROPAK ® OPERATING TEMPERATURE RANGE ( IN AIR) k-4,41{3 VB 5 &iE]

HEATH OD
Zl\@ (mm)o SN SK SE SE SJ ST
?0.25 - 500 °C *1) - - - -
?0.5 - 600 °C (1) - - - -
O s o 900 °C 0 0 0 0
@ 1.0 900 °C (*3) 650 °C 43 650°C | 450°C 450°C 300°C
0 (% 0 1200 °C 0 o 0 0
016 1200 °C (*3) 650 °C o3 650°C | 450°C 450°C 300°C
O (3 0 1260 °C 0 0 0 0
032 1260 °C (*3) 750 °C 3 750°C | 650°C 650°C 350°C
O (% 0 1260 °C 0 0 0 0
@43 1260 °C (*3) 800 °C 3 800°C | 750°C 750°C 350°C
O O
064 1260 °C(*3) 10((33) ¢ 6‘22 I)L 900°C (*2) | 800°C | 750°C 750°C | 350°C
[¢) 0, O,
080 . 10(1(1) ¢ 6‘221)C 1?,?3) | 8o0°c | 750°C 750°C | 350°C
(*1) sheath material : NCF 600 (*2) sheath material : SUS310 (*3) shecath material : H2300  OTHERS : SUS316
(*1) sheath '8 : NCF 600 (*2) sheath #1&  : SUS310 (*3) sheath #1&  :H2300 FK:ilL:C :SUS316




FEATURE OF THERMOCOUPLE #A2 {8k

type feature b TR

Thermocouple which combines a positive wire of I @Fﬁ 1000°C L) H2E 1800°C = | 1. T’j_:q:‘ﬁifiﬂ,!czﬁﬂﬁéij};ﬁm )
a platinum-rhodium alloy containing 70% platinum 1 (ﬂ%?ﬁ”ﬁ N ‘ 7[v 8007°C LA HIE (R 1R
and 30% rhodium with a negative wire of 2. Eﬁ?ﬁ}ﬁiﬁ?ﬂ‘%@j HIEE i ° 7
platinum rhodium containing 94% platinum and e SERIEGRR - 2. REANEEEHAE) -

B | 6% rhodium. 3. MR ~ IEES T RAF - 3. BEFBEHMETE -
Type B is more resistant to heat and mechanical 4. TEMEREEE R R TR 4. {EHHEEE -
stress than type R, and withstands 1800°C Max. EL e
Other features are the same as those of type R.
Therm9c0uplf: which Combi.nes a positive 1. s - 2l - BERERF | 1. BUETME@EEHEE/]) -
wire (.)f.a platlnnum apd rhodium &;lloy . B REEE - 2. RS EEEEEE -
containing §7%% platinum and 13% thodum ) 9, fitég . - stk BT - R ~ SR
with a negative wire of pure platinum. This 3. WL R - 3. EEEmERE A .
thermocouple is highly accurate, excellent in R P }%%, il
heat resistance and stability, generally used in IR
oxidizing atmospheres. It is not recommended

R & | for use in reducing atmospheres or where

S metal vapors are present.
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.
This 1&. called Nicrosil (positive leg_) / Nisil 1, BEENEZ HHRAT - 1. TERMNETER RS-
(negative leg) Thermocouple, and its 2. 120°C FEILIERST - |2 BESSEESHBEAL
composition and characteristics are very 3, K B2 BT s = GreenRot BRI L A

N smﬂar to those of type K Thermocouple. It is LR BRI
an improved type of Type K By
Thermocouple and has more Si additive, =
higher heat resistance.
Thermocouple which combines a positive 1. BVEEIEC HEMHE - 1. MNEAMETHERAERE
wire of an alloy consisting mainly of nickel 2. 1000°C DIFTHEA I BIT - HRE—21VE - —84k
and chromium with negative wire of an alloy | 3 EESBREEREEB R Wl azgms -
consisting mamly of nickel. This if 2. EVEFEEESEAEEA

K | thermocouple widely used for many B | e o
particularly should not be used in carbon o A2k XA ‘ o
monoxide, sulfurous acid gas or sulfur bearing 3E hf’_ftR . O rdering Z 5
hydrogen atmospheres. HOmEAHE-
Thermocouple which combines a positive 1. REREHIREREE - 1. NEAMETHREEEE -
wire of thermocouple K with a negative wire | 2. 8 J S0 {BAILETTRVERLT - | 2. RIERESS -
of thermocouple J. 0 R BRI '

E ) . 3. Wl BRI -
‘Thlslthermocouplct has a h1gh thermal emf and 4. RS S
is suitable for use in oxidizing atmosphere.
Thermocouple which combines a positive 1. AEARETHREERE - 1. (DB AEE -
wire of iron with thermocouple isresistant in | 2, ZBEN2AH K MB(E A 203 o | 2. BRMENE-
reducing atmospheres and is also resistant to 3. (EfEET - ERREE

;| hydrogen and carbon. However it should not 1“)4 .

) be used in atmospheres that will oxidize iron. ~
Tt is relatively low in cost and often used for
medium temperature range applications.
Thermocouple which combines a positive 1. HEHBCEHHEYEEREF - . {[FHAEREE -
wire of copper with a negative wire of an 2. {RiBZEHEREIE o 2. Oz BEEAL -
o e ks oo 3. EEPLRIT - B - 3. EMEEREL -

r | nckel. High accuracy is obtained at under 4 AEARNETM S M

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.




Thermocouple tolerance and applicable standards ( Z1ZE (HIEHER 5 /& E1E)

JIS C 1602-1995 1EC 584-2-1982 ASTM E230-1996
sta
nda
td [ COMPOSITION TEMP
g RO R RANGE CLASS | TOLERENCE | CLASS | TOLERENCE | TEMPRANGE | CLASS | TOLERENCE
3 4 E o = e Q
(+ 1 - T 35 mEC Fi BE"C 188 A i B #EC
symbol
faE
600°C ~
) +0.0025|t +0.0025
PL-30R / P6Rh 1700°C 2 Il : <l
B $-30%EE / 600°C ~800°C +4 +4 870°C ~ 1700°C STD £0.5%
#1-6%3% e 3 3
#-6% oy £0.005]¢ | £ 0.005 ¢
1700°C
(R)P+-13Rh /Pt 0° ~ 1100°C ] o ) 25 — +15 OR
-13% §& /7 44 - +0.25%
R&S | (S)Pt=10Rh/Pt 0°c ~ 800°C 1.5 £15 0°C T 1450°¢C i R
#1-10% 2% 7 4 600°C ~ 2 2 Sp "
+ 0, +0, £0.1%
e 0.0025|t| 0.0025 |t | 4
sl C £15 £15
+375°C . : STD £22 OR
+375°C ~ — e £0.75 %
™) NiCrSi / 1000°C 00411 L o= o
Ni-Si a0 0°C T 1280°C
LTy [ R i +25 £25 wiT B
N&K T 2 2 3p iy
(KINi-Cr / Ni-Al . +0.0075 |t | +0.0075 |t | ’
g84% / g 4m +1200°C
—
-1fZOEC i = £220R
2000 3 3 -200°C T0"C STD iﬁ v
= (
+ +
it 0.015]¢| 0.0015]¢ |
40°C T
. + +
+375°C ! bt ! ks STD +1.70R
+375°C ~ £0.5%
a0 +0.004 |t | 0,004t
0 0°C T +870°C
NFCHC%Ni +a33°C +2.5 £2.5 ok
E B85 - e 2 2 SP Loaw
b +£0.0075|t| +£0.0075|t | ;
+600°¢C
-167°C
. +£25 +£2.5
+4oc c_ s ) 200° 0" — +1,70R
-00°¢ +0.015]¢| +£0.015]1] S
-167°¢C ; :
e L15 L5
+375°C 1 1 STD +220R
375°C £0.75%
Fe / Cu-NI 750°C +0.004|t] £ 0.004|t|
J i/ i-aR a0 0°c ~ +780°C
" £25 £25
+31°C " " sp +1.10R
g £0.0075] 1| £0.0075]¢ | -
+750°C AR 0075 v
40°c ~
¢ +0. +=0.
+125°C 1 0.3 1 05 STD +1.1 OR
+125°C ~ S
i +0.004 ¢ 0,004t |
Cu/ Cu-Ni T 0°C T+370°C
ik HF- . + +
T 5/ -85 13 , 10 : 8 - +0.50R
+133°C =04%
e £0.0075|t| £0.0075 |t |
+350°C
-67°C T H0°'C +1.0 +1.0 e +1 OR
— 3 3 200°¢ T 0'c STD
2007 T C +0.015|¢| +0.015]t] +1.5%

(1)Tolerance is referred to as the maximum allowable deviation
between measuring junction temperature and the temperature

L. EEFEREEEBREENEE BRI E R SR R

(2)?;’;:3 g?;a;tee:ei?géagl'e"./n value for the measured temperature, L BRBARE -
(3)‘1‘;?;2:;:111153?5; temperature indicated with the temperature = Sl SRR RO R
s s 13 oo e T8 Gt 070 15 o AR - - LB (AR
.(5);?;?6;3‘!];%} standards are same as [EC i ERESIne SIBE RS L Bl

standard. 5. 8BS~ DN HHRE TC AR -

(6)ASTM standard is former ANSI standard.
6. ASTM HIEAE ANSIRAE -




melt bolt thermocouple 2R 4B A7

thermocouple wire with ceramic insulator FEHRIMEIEIEZE

CMT 100

S/

CMT 007 ,_
PR
= I A R —
CMT 027
HE g mER

(- | | =

D py >

fecas

armor thermocouple extension 3 /&It

screw Thermocouple BEfkZ A (1)

CMT 103

CMT 101B

(T o R R R R R R R R R R ER K. X%

flexible thermocouple extension AELF7H

spade thermocouple F k%Y

CMT 101-6
B2 HE R

INAE ffr B AR

ST 30-PAD

e

ST06-1 ST06-2 ST06-3

F

Ring Thermocouple {1¥R7!

spring adjustable immersion thermocouple 5##5 A] FIF A

BT
CMT 10IR pgsetscst ?Efﬁ%%ﬂ:%
CMT20IR FATEE A

-

CMT 105
— R ==
s
= a7 \KA@
g
4o B B R JE

spring ajustable immersion T/C HE A] i A MY

spring adjustable immersion T/C 7835 A 3= A Y

CMT 101-8

CMT 101-26

Plug T/C PRsifzoa g {H

plug thermocouple {5d 4 5F 2 8

ST 70-1

CMT 101C1

CMT 101C2




plug T/C PR HZBHENEE (%)

Fixible fitting with D coector thermocouple {7 I1/i1 D £ 258

ST 70-FE

WO

ST 60

%l |

DIN terminator T/C DIN i # Z0EE (B plug T/C a4 G A
SF 70-S ST 70-M
) o [
SC d( @®

’ O 1o —

Muti points T/C 255 EENEH

DIN terminator thermocouple DIN¥ii{-#x  T/C

ST 703

c
5 - [
} ‘ T
dJE @ C) & l {

ST 70-DIN

T terminator thermocouple T 430 1-

Round plate T/C [BI#RZhEE

ST 70-T ST 70-R
] o
, . i ¢
model 100, 007, 103, 101B, 101-6, ST 30-PAD, 101R, 105, 101-26, 101-8, 101-C1, 101-C2,
Y B CMT ST 60, ST 70-1, ST 70-M, ST 70-FE, ST 70-DIN, ST 70-S, ST 70-T, ST 703, ST 70-R
typ}:ﬁofel;:}qent J=J type , K=K type ,E =E type , T=T type , R =R type ,S =S type , N =N type , B=B type
AH =
element quantity .
N o S=Single , D=DUAL , O=OTHER
B e
5 =None , 7=fixed type bushing , 8=compression fitting , 9=compression fitting with
process connection parts bushing 10=compression fitting with bayonet cap and spring (Page 20,21)
BUIRE B4 if need connection parts ,
please note connection size : inch (PT, NPT, G,R)
terminal connector Rl | 0=0 type Y=Y type, T=T connector, S=standard connector, M=mini connector (Page 18,19)
. o S4=SUS304 , S6=SUS316, S10 =SUS310, NCF=INCONEL 600
faran FeE > B B B
probe material FVERE CERA—ceramic

probe  diameter 41 EK

G1.0mm, 3.6 mm, @23 mm, @32 mm,
048 mm,064mm, & 9mm, 3127 mm,
221.7 mm ,specify

probe length #45 F-

mm

lead wire length SEAGE

flexible SUS316 tube armor length  (if need)
+ leadwire length

lead wire insulated material ERRAEAZATES

PVC, fiber glass, teflon (page 25,26,27)

measuring  junction JH7EEAFI

G=Ground , UG=Ungrounded , EPS=Exposed type

CLASSHE 1

01=J1S0.4 , 02=JIS0.75 ,03=JIS1.5,
04=ASTM standard, 05=ASTM spccial




I B A B PR 1 B Non-fixed Type TC With Metallic Protection Tube

[EEEA B E M Fixed Screw-In Type T/C

CMT 107

D16

L

CMT 106

[ 58 iR U Fixed Screw-In Type T/C

ISR BV Movable Screw-In T/C

CMT 106-1

CMT 106-M

®16
.

TERAIEEEE  extensio Type TC

TEENER R EVE [ Movable Fiange Type TC

CMT 106-UN

CMT 107-MF
q

L

| |

[ R N BEM Fixed Flange Type Tc

] RSBV Fixed Screw-in type T/C With Variable diameter

CMT 107-F _ < CMT 106-1V1
5
| o
I FSA{
L] * I i >
¢
L
[E IR A Fixed Screw-in type T/C With Variable diameter | 75X =ZAZE(H Right angle Type T/C
CMT 106-1V2 CMT 106-L
Q

@j m “ fsﬂ

T sheathZAFE{#  extensio sheath Type T/C

[ E R BT (R VBN Fixed Screw-In Type TC With Tapered Drilled Thermowell

CMT 106-UN-SH

CMT 107-TW

Tl

FTBIRS Non-Metalic protection tube
.E%«fifﬁﬁ'ﬁ %?ﬁ@éﬁ Fixed Screw-In Type TC With Protection Type | [ 45 E A Z R4 EE Non-Fixing Type TC With ceramic Prorection Tube
CMT 106c¢cer CMT 107cer

!
— T

!
+

o1 50—t

L

TEENE T 2 L B [ Movable Flange Type TC With Ceramic Protection Tube

CMT 107MFcer

s 150 —e=]|




RBE S €45 % B Non-Fixed Type Multiple Point A gk [E T 1L % B2 Fixed Flange Type Multiple Point

CMT 307 . CMT307F P (

i SEREHTEESRE ) BREATRBRELGRE  —RSEX
HEBO=RE - TR~ IR~ AREUTERLE -

Note: Length and / or measuring points can be chosen as needed.

Outside Protection Tube Provided By User Regularmultlple TC has four SpCLlflCallOl’]S:
‘)‘(‘ $12,
130 2

o 52 I\ -

Q S © H

bl & o

- o Ho————— / g; /
E - 1 §=32 Z11% ] v
3 B
150 x
127N
A M24 % 1.5

E‘; S
s — T
= R !
T M=16% 15 ol - ¢|57

578 N

— $ -100 A }\/BSXZ
- 1350 | . -

32

|
l 6 416

1 150
1 | 1
| S e e ——————
-
>
I
150
150 ——
0
ES
396
50—
4-$18
1
S=36

MR E ARG [ R E R G IR | [ 7 1% 1 1 JBE AN 2 JBR R T

model 106, 107, 106-1, 106M, 106UN, 107MF, 107F, 106-1V1, 106-1V2,

A 5 CMT 106-L, 106-UNSH, 106-1TW, 106 cer, 107 cer, 107MF cer, 307,307F

type of lement J=J type , K=K type .E =E type , T=T type , R =R type ,S =S type , N =N type
fE FA B=B type

element quantity .
B = S=Single , D=DUAL , O=OTHER
R B e |

5 =None , 6NUN=nipple-union-nipple , 6N=Nipple, 6NU=nipple-union

probe extension & 7=fixed type bushing , 8=compression fitting , 9=compression fitting
comesiontes | LA 02021

YHI[VE A5 dsm 4 > )

AR AT please note extension length = _ mm & connection size : inch

PT (or other ), —

spring loaded 78 &5 {HH{5 ‘ 0=with , 1=without

: 24 KB,KNC,KI,KD,KT, LS
t 1 head EfF = > » Kl > , LS, .
e ead Fefk 1080AE(explosion) ,1080SE(explosion) Page( 18 )

PROBE MATERIAL S4=8SUS304 , S6=SUS316, S10 = SUS310,
HVE B A NCF=INCONEL 600 CERA : Ceramic, other

b di ¢ D1.0mm, 1.6 mm, 923 mm, O32mm,
T iameter

p(){ﬁa?%:ﬁaﬁjee A483mm, P64 mm, D9mm, A127 mm,
S - 21 7 mm ,specific

probe length VR FF | - mm

G=Ground ,
measuring junction jAI| 5 Bk fEHkE UG=Ungrounded ,
EPS=Exposed type

01=J1S0.4 ,02=]1S0.75
. 03=JIS1.5 , 04=ASTM

CLASS <) standard

05=ASTM special

TW=with
thermowell
THERMOWELL {FiEx=4E NTW=without

thermowell
(see page 22.2324)
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