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note — AEROPAKZ OKAZAKI SEAHY

AERQPAK MINERAL
INSULATED THERMOCOUPLE

AEROPAK is a trade mark for our metal sheathed ceramic
insulated cable and thermocouples. The AEROPAK construction
result in thermocouples wires that are surrounded by a compacted
mineral insulation (MgO) and contained in a sheath such as
stainless steel or heat resisting steel. On the basis of this
AEROPAK construction, a wide variety of otherwise difficult
applications are possible. Compared with general-purpose
(Protection tube type) thermocouples, sheathed thermocouples
have many advantages.

Basic thermocouple theory

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

Features

AEROPAK thermocouples have the following advantages over
conventional protection tube or wire-insulator styles.

1. A wide application in measurement

Small diameter thermocouple is very usefull for the place where
space is at premium. AEROPAK construction is resistant to high
pressure and also used at wide range of temperature from -
200°C to +1050°C.

2. Quick response

AEROPAK thermocouples have small heat capasity due to the
small sheath size, The small thermal mass is highly sensitive to
change in temperature and gives a very fast response.

3. Easily bent for installation
The ability to form AEROPAK thermocouples on a radius twice

the sheath diameter makes for simple and on-the-spot installation
into complex configurations.

4. Long life span

Contrary to conventional thermocouples which suffer from
deterioration of elec/‘tromotive force or wire disconnection, etc.,
AEROPAK thermocouples wires are insulated with chemically
stable magnesium oxide, thus assuring a longer service life.

5. Excellent mechanical strength and pressure
resistance

The composite construction is resistant to extreamely high
vibration levels, and by choosing appropriate sheath material, it
is reliable to use in corrosive atmospheres and abnormally high
or low temperatures,. Though it has small diameter, it can be
withstand about 350MPa at a temperature of 650°C.
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Component Material of Thermocouple
SHAMe| REME

6. Custom sheath outer diameter available
Sheath outer diameter sizes between 0.25mm and 12.7mm can

be provided.

7. Custom long length

Length are available up to a maximum of 400m. Maximum length
is dependent upon the sheath outer diameter.

8. Compatible with special needs

We have our own factory for making many kinds of metalic
sheathed cables, therefore, we can correspond to various needs
from customers.

JIS C1605-1995

Symbol Positive Polarity Negative Polarity

7= :

SN L, 284 d2lE22 F23 &2 Lz o de|E2e =28 3

(N) Alloy consisting mainly of nickel, chromium and silicone Alloy consisting mainly of nickel and silicone
SK LUz o 382 =25 &3 Lzs =28 &3

(K) Alloy consisting mainly of nickel and chromium Alloy consisting mainly of nickel

SE Lz ¥ 388 =2 &3 S ¥ UHs 2% 83

(E) Alloy consisting mainly of nickel and chromium Alloy consisting mainly of Copper and nickel
SJ 3 S o Lng 328 B3

J) Iron Alloy consisting mainly of Copper and nickel
ST : S5 s % UHs =23 g3

) Copper Alloy consisting mainly of Copper and nickel,

Operating Temperature Range (In Air)

AERQPAK ugecus ()5 e
Sﬂﬁhg?,f' SN SK SE sJ ST
$0.25 = 1500 - - —
$05 - 1600 — - -
®1.0 %3900 650 #3900 650 0 | 300
$16 *21200 650 *31200 650 450 300
$32 *31260 750 *31260 750 650 350
648 %31260 800 +31260 800 750 350
$6.4 %1260 | *11000 | *2900 | *31260 800 750 350
$8.0 - *11050 | *21000 | — 800 750 350
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Standard Specifications of AEROPAK Sheath Thermocouple
AERQPAK A= 97x0io] BEAY

Sheath A Type of Thermocouple and Sheath Material
A-= Ll gHtERet A-= A A
dia. ST S ap————
WL e . AR - 2 .
O.D. tep | (mm Sheath Sheath Sheath Sheath Sheath
qF | " T material material material material material B
Single Element | $0.25| 0.035 | ¢0.05 — NCF600 - - -
¢®0.5 | 0.08 ®0.1 = NCF600 == = s C
SUS316
PO 07 | @0TT| ME% | hesco | SUSTI | SRR | TRR
SUS316
d.i)le 0.27 7(711027 7 H?SOO H2300 : SUS?T?, SUS316 , ,,SUSS?GA. D
¢$3.2 0.47 ®0.51 H2300 iy SUS316 SUS316 SUS316
BN A e H230 | """ | i
®4.8 Q.72 ®0.76 H2300 ki SUS316 SUS316 SUS316
SR Sl Sucouil S T . . G TNEANE: W
SUS310S
¢$6.4 | 093 ®1.0 H2300 NCF600 SUS316 SUS316 SUS316 F
e 2 3.2 S RS
SUS310S
®8.0 1.16 ®1.3 == NCF600 SUS316 SUS316 SUS316
Hastelloy-X G
SUS316
il sl S SRS T il s il S SR
_ SUS316 H
op_ | *48] 072 |2078) T | wesco | SUSIS | SUORID | SUORE
e SUS310S
¢6.4 | 093 ®1.0 = NCF600 SUS316 SUS316 SUS316 I
5 s H2300 IR | AP -
SUS310S
ot i Bk Sl - - Pl i B Wi S
Triple Element ®4.8 | 072 | ¢0.50 = SUS316 SUs316 SUS316 SUS316
P P R o - SUS310S e |- gmg el T doschetrn
,.Q;D; ®6.4 | 093 | $0.72 NCF600 SuUS316 SUS316 SUS316
SUS310S
| #80| 118 | @080 ) T | Noreoo | SUS16 | SUSIS | BRI
(1) NCF6002 INCONEL 600 0f 3=t (1) NCF600 is equivalent to Inconel 600.
(2) H23002 HOSKIN2300°2 E2 Al-= ZHQIL|C} (2) H2300 is special sheath material for HOSKINS2300°®.
(3) 7] 0|29 MEt= JHs (8) Sheathed thermocouple except shown on the above table are

also available.
HOSKINS2300°® [ Hoskins Manufacturing Co. o|=29| S2A7elL|c},

Maximum Length and Approx. Mass of AERQPAK
AERQPAK /= g#diol 2{timizt Lo| Haraz

.D.
Sfle_aghg?g $0.25 $0.5 ®1.0 $1.6 $3.2 ®»4.8 ¢$6.4 ®8.0
Sheath Maximum Length g
Al-= FIEHE|CHZi0| 138 95 420 185 130 142 80 50
Approx. Mass
HAEZE (g /m) 0.3 1.2 5 10 45 100 180 280
E-19
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Thermocouple Tolerance and Applicable Standards

1.5 respectively.

dritiol 5i8xtet Z=o| HERH U
Standard JIS C1605-1995 Standard IEC 584-2-1982 ASTM E230-1996
74 4 | |
A Temp. Class Tolerance A Temp. Bt Tolerance | Temp. | Clogs Tolerance
Symbol Range 518X |Symbol Range SR Range | X}
=2 2cye T | =&z 2549 C == i
=G = +15 s vl +15
+375C 1 +375C 1 STD *+22o0r
+375C~ +375:C 4 ' +0.75 %
+ -
+1000°C +0.004|t] +1000°C +0.004t| 0C~
-40°C~ -40°C~ +1260°C
=2:5 &=2.5 |
+333" + ° | &

SN & SK o N &K B30 | » l gp | T DY
+333°C~ +0.0075]t] +333Cr> +0.0075(t| | +0.4 %
+1200°C o +1200C = |
g +25 g +25 e,

+40°C 5 +40°C 5 T5Y 20T~ | orp +22or
-200°C~ -200°C~ oc | ' +2%
+ +
167°C +0.015](t] 167°C ._0.015|tl
-40°C~ ~40°C~
+ +
48756 | . =1 +375°C : = it +1.70or
+875C~ +375:C~= T *+05%
= &+ |
+800°C +0.004 || +800°C +0.004 |t] 0C~
v4OC:V +25 -40 C:_V 425 +870°C .
SE +33SCC 5 E +333°C 5 sp +_1 or
+333C~ +333'C~~ ' +0.4 %
-+ +
+900°C +0.0075]t| +900°C +0.0075]t|
-167°C~ 467°Cr~
+
+40°C 3 e +40°C 3 =i -200°C~ STD 1.7 0r
-200C~ -200°C~ 0C ' *+1%
+ +
167°C +0.015]t| 167°C +0.015]t|
-40°C~ 240°C~
+ +
ta7es | RS +375°C ; = ot +220r
+375:C +375C~ ’ +0.75 %
+ -+
e +750°C +0.004 |t] i +750C +0.004 |t| 0C~
-40C~ i -40C~ 405 | F760C
+333°C 5 - +333°C > - | sp .t 8 0
333~ +333°C~ T +0.4 %
-+ + |
+750°C +0.0075]t| +750°C +0.0075]t|
-40°C~ ~40°C~
+ -
+125C | g +125C | — i +1 or
+125C~ +125/Cr= ’ +0.75 %
+ -
il +0.004 ] EEGTS +£0.0041t] | oo
- +1.0 WL +1g | TO70C .
ST 133°C 2 T +133°C - Sp £=0:5 or
+133C~ +0.0075[t] +1383/Cr= +0.007511| ’ +04 %
+350°C - +350°C -
o +10 == +1.0 )
+40°C 3 +40°C 3 -200°C~ STD g [OF
-200°C~ -200°C~ 0C ’ 1.5 %
+ -+ ,
67°C +0.015]t| 67°C +0.015]t| i
(1) 5|2xt2t y|M2S By MBTO| Q5HA StAFSH (1) Tolerance is referred to as the maximum allowable deviation

ScoM 22FA 252 W 70| 525 AUsiEe between measuring junction temperature and the temperature

b a6 derived from the emf table.

= St (2) ASTM tolerance is °C or % value for the measured temperature,

(2) ASTMO| 3{EXxH= C e SXH2E0| %= ZXZOoZ i}, whichever is greater.
@) [tls +- BE30| 2B 25(C)2 UELE SN2 (3) Itl means measuring temperature indicated with the
(@) cl 1232 temperature (°C) having no connection with the positive or
o = =5
ass 3.2 9l JIS0.4, 0.75, 1.5530 g, I
(5)JIS, BN, DIN #Zi& |[EC #Z1t S (4) Classes 1, 2, 3 correspond to former JIS Classes 0.4, 0.75,
(6)

6) ASTM FZL o ANSI FZY.

(5) JIS, BS, DIN standards are same as |IEC standard.
(6) ASTM standard is former ANSI standard.
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Type of Measuring Junction

z2NMHo 58

Applicable sheath outer

2 .This type is suitable for temperature
measurement of gases such as automotive
exhaust.

3. This type is mechanically weaker than the other.

diameter
M2 A=K Q|7
Symbol Type Shape Feature TS )ﬁnr;) 23
7= £z & e £ 3
Single | Double | Tripple
1.2f 350MPa O|&2| it 7ts.
x| & 2. MXR=EE 7 e HAE BHY
= Grounded 0.5~ | ¢3.2~ | 4.8~
(#8) Hpé g 1. This type can withstand 350MPa or more. ®8.0 ®8.0 ®8.0
2. It is not suitable for location with electromagnetic
induction on radio frquency inter-ference.
1. BXYEED A=0 &1 SFoiAo] wMist
=He=0| gls
AN pas| = ol |
= K| 2, ANMO| HAEZE HHJUN Z4H,
U T e (:__— 1. This type has a slower responce than the $0.25~ | 3.2~ | 4.8~
(#9) gty 5 grounded type but is more commonly used ®»8.0 ®»8.0 ®8.0
P since it is not restricted by the object to be
measured.
2. The element is covered with an insulator thereby
ensuring a long life span.
: 1. 2742 AMS R0l Z2Fs 4
XAA, 7184 82 22[8 3|20 AL,
HIEX 22]8 2. EE2 HIEXIgn s,
(] Ungrounded C————— | 1. Each pair of double elements is separately used ®3.2~ | ¢p4.8~
I e R i i -
(#5) separate for a measuring junction. This type is used where ®8.0 ®$8.0
type two function such as indication and control are
needed from one thermocouple.
2. The feature is the same as that of the
ungrounded type.
1. A40| &0 U7 HEo| Z=7t w2ct,
2. ATol HiZ|I7tAS TIHCl 2=&Fo| HE
. |8 EF 2EF™ Hlsto J|AIEc=z oFstct.
Expgosoed 1l 1. Since the element is exposed responce time is ®1.0~ | $p32~ | ¢4.8~
(#6) . —— very fast. ®8.0 ®8.0 ®»8.0
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Standard Accessories

Unit : mm
1. Bushing(fixed) 3048S.S. D TYPE Sy S; A B
1.0 BN 101 | PTX% — 10 16
1. BN 161 PTX% — 10 16
s 2. BN 221 PTX% — 10 16
BN 321 PTY}% | — 10 16
3.2 BN 322 PT¥% — | 12 20
.BN 324 PTY = 20 30
o ;D BN 481 PT¥ .. — 10 16
o I~ BN 482 PT¥% - 12 | 20
5, BN 484 PTY | — | 20 35
i BN 486 PT¥% — 20 35
‘ BN 642 PT¥ | — 12 20
‘ b 6.4 BN 644 PTY% o 20 35
B BN 646 PT¥% — 20 35
BN 802 PT¥ — 12 20
8.0 BN 804 PT¥% — 20 35
BN 806 | PT¥% — 20 35
2. Compression Fitting 304S. S. 1.0 CF 101 - PTY% —_ 10 33
s, CF 161 PT 3% e= 10 33
S in ho CF162 | PTX s 12 35
: _L CF 221 PT 3% — 10 33
i ‘Eﬂ — - CF 222 PT¥% = 12 35
CF 321 PT % — 10 33
_L,] P CF 322 PTY% = 12 35
B CF 324 PTH% PTY% 20 59
Note : The cotter in this Fig.is of stainless CF 326 PT¥% PTY% 20 59
steel but Teflon cotter (Type. TCF) is
also available. a7 CF 481 PTX% — 10 33
CF 482 PT¥ — 12 35
CF 484 PT % PTY% 20 59
CF 486 |. PT¥ PT% 20 59
6.4 CF 642 PTY% — 12 35
CF 644 PTY% PTY 20 | 59
CF 646 PT¥ PTH% 20 59
8.0 CF 802 PTY% - 12 35
CF 804 PTY¥ PTX% 20 59
CF 806 PT¥% PTY 20 59
1.Pad 304S.S. Pad Weld

Pad Sleeve ¢D T

3.2 4

¢ L’;D ) 4.8 5

Note: Specify “R” when ordering.
However, in case R =250mm, it
will be made as “flat.”
15 3
25

E-22
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ORDERING INFOR

.. ACCESSORIES

®3.2 200L 316SS PT1/2 WELL

- THERMOWELL

.- PROCESS CONNECTION :

- NPT&PT1/2
— NPT&NPT3/4

- FLANGE SIZE
- Other’s

- SHEATH MATERIAL
— 304SS : STS304  — 316SS : STS316
— 316SS : STS316 — 310SS : STS310
— 321SS : STS321 — 446SS : STS446
INCONEL600 — HASTELLOY X

R INSERT LENGTH :
- 50 ~ 50000mm
— 5000 ~ others

e SHEATH OUT DIA
- 01 -9¢05 -010 -Q16 —-@23 -—-@3.2
~048 -064 -080 -012.7

ELEMENT WIRE TYPE :
- 8§ : SINGLE (3-Wire)

- D : DUAL (6-Wire)

— T : Triple(6—wire)

ELEMENT TYPE :
- K: K=-TYPE

= E i E=TYPE

=d i JETYPE

= T & T=TYPE

- N : N-TYPE

— Others

"""" MODEL & MOUNTING TYPE :

Explosion Proof Type(Ex d IIC T6 IP67)

OZT -5 **(Temperature Sensor)
t...1: None
' 2 : Thread(PT/NPT)

3 : Welding Thread & Support Tube

4 : Thread & Support Tube

5 : Support Union

6 : Flange & Support Tube

9 : Flexible Tube

2 : Tube Type
4 : Sheath Type

NEWINS E-23
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Al-Z= A&y SHEATH THERMOCOUPLE
Basic Model Appearance Shape Basic Model Appearance Shape
28 Al page A2 EY 28 page 2AZSEY

T-530A T-530B

L 53.5 8.5

L 50 _ . '&j
AU R NNNNNNNNNN é [

< ] 7 _ﬁ;

5 SHEATH / k %@
T-530C T-530D

50 L1

SHEATH /

= |
8 s
%:Q ~ LEAD WIRE
o / :
@
5 %
z
B
50
T-530D-2 |
L T U
I L1 L S0 S0
o/ < o
= SHEATH
° THREAD Tt N l 1 <
LEAD WIRE B -t / \iﬁ
g o SHEATH ST
>F 23 8|
(50
T-530DF T-530DT
L A ¢ >
‘ L 50 L1
‘ ¢ | ]
§ = SHEATH / THREAD Y
1| 8|
ol [=] =
& B §| LEAD WIRE
s
-
. £
NAME PLATE NAME PLATE § 505
o
T-530E | T-530ET |
) L 50 U1 L 50 L1
a
IR | |
g‘ SHEATH / g SPRING 9 SHEATH / THREAD %
FLEXIBLE TUBE FLEXIBLE TUBE
E-24
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Al-Z= &) SHEATH THERMOCOUPLE
Basic Model Appearance Shape Basic Model Appearance Shape
J| 284 page 2| 2+SEl JIE28 A page 2| 2+ S Elf
T-530F T-530G
L 50 L1 A
- L (50)
8 SHEATH ; g g B
4 C
22 E
T-531 T-532
S ﬁ S F
505 > 505 = G
T-532A | T-532B H
|
; = |
U 505 J‘ % T 505 J é
T-532C T-532D

NIVH)

[(\YECERELD]

T-533

BUIEL

@D,

[LEEETN

NIVHY

QNvaD 318V

NIVH)

aNVED 318Y0
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Al-= ¥HML HEATH THERM PLE
Basic Model Appearance Shape Basic Model Appearance Shape
J|28 Al page A2 S El J|28A page 2| 2t S EH
T-534A | T-534A-1 |
g g (10)  RESILENCE
— N\ QF SPRING
K ]
®| & Y Q" q &
u T 505 J = U T 505 ‘ %
L 87 5 L 87 g
T-534B T-534B-1 |
H = = El
: = t u
é (10) |RESILENCE
] OF SPRING =}
u T 505 ‘ = U T 505 J z
i a7 E L 87 g
T-535 T-535A |
= [=)
U T 505 ‘ B 505 2
L 87 - L 87 -
T-536 T-536A |
E @ £ O
s S {
‘é (10) |RESILENCE é
] 2 OF SPRING 1 B
u T 505 J = U I
L 87 o -
T-536B | T-536C |
& § - =
U S0 J > v u T 505 J =
i a7 E L 87 ;
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Al-Z= &) SHEATH THERMOCOUPLE
Basic Model Appearance Shape | Basic Model Appearance Shape
Jl28A page 2 2 EH JI28 A page 2l 2 S El
T-539 T-539A
| A
B
C
T-539B 0ZT-541 |
2 8
| {j E
F
L g 182 % G
- H
0ZT-542 | T-542A |
|
2 © J
T-542B T-542C |
. o S f -
L % L : 182 %
T-542D | 0ZT-543
5 | = 9 8
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Basic Model Appearance Shape Basic Model Appearance Shape
J| 284 page 2| 2 S EY JI28A page 2| 2t S Ef
T-543A 0ZT-544

QYIUHL

2D
®D1

4565
2D
X

45.65

[EEE
, INXaH
EEFENE

aNVYD 379Y)
—

aNY3dD 318Y)

0ZT-545 T-545

B = = -
B = - E—
= = R —
= 2 2 =
= =
° & = e
=
=
2
= & 1)
o = = 1)
) ) 0|
| ~ 4{:1 )
=
8| <
= | |
g | =
» E]
% — H
a — ©
o 8
U T U T I®
o I
I I
L = L 5
S B
2 =
z =
z El
o
>
= & — =
el 1+ B
e ~IT e
= &l
) Ir
s | & = )
Eo ©| 9
ﬁ@ i
— ~
=
| | s
- B =
> z 3
= 3 z
2 = £y
ES - u T |
L 482 & =
(= L 48.23 =
o I
B o
= 3
= =
S =
S

0ZT-549 T-549A

T-549C

SECTION A-A
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