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note — AEROPAKS OKAZAKI SE2AHEQ

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

6. HIE 7t A= 2|
Oimm ~ 127mm A-= 2|HE A= g ASL|CH
be provided.

7. ME7ks Al-= Z0|
A-= 2|z miz}b 2f 400m 7IX] HZ=IFsEct

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.

Component Material of Thermocouple

SR AAMO A
SHA M| MR = JIS C1605-1995

Symbol ’ Positive Polarity Negative Polarity

7=

SN Lg 389 de|l2s =23 g5 LE U 228 F=5t 3

{N) Alloy consisting mainly of nickel, chromium and silicone Alloy consisting mainly of nickel and silicone
Sk | Hd % 38& =0 &3 Udes =8 g3

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

SE Lz ¥ 358 =28 g3 5 3 UEE =28 g3

(E) Alloy consisting mainly of nickel and chromium Alloy consisting mainly of Copper and nickel
s) | 5 53 uus Fas U3

(J) lron Alloy consisting mainly of Copper and nickel
ST S = 2 UEES =28 23

(T) ; Copper Alloy consisting mainly of Copper and nickel,

]

Operating Temperature Range (In Air)

AERQPAK iz (0r13) e o
S)\':failh 9?,'3[}' SN SK | SE sJ ST
6025 = *1500 - = =
[ sos = "1600 = = =
¢1.0  ~900 © es0 | +seo0 650 0 | 300
6156 w1200 | 60 1200 650 450 300
$3.2 31260 | 750 | *1260 750 650 350
4.8 *31260 800 | *31260 _850 3 [ 750 _350
$6.4 21260 | *11000 | *2900 | **1260 800 750 350
¢ 8.0 = | *11050 | ** 1000 800 - i - 750_ 350

121 Al-= ZIE2 NCFE00
221 Al-= FE2 sUS3108
32! Al-= mEE H2300

SOl Al-= MEE 5Us316
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NEWINS T-530, 540
Al-= AXCH SHEATH THERMOCOUPLE

Standard Specifications of AEROPAK Sheath Thermocouple
AERQPAK A= ZHjo| HZEAY

Sheath | Type of Thermocouple and Sheath Material
Al-x | Wire EHUHEFS A-= X _ A
mm | ;ﬂf‘g SN SK sE | sJ ST
O_D,l =7 | (n.',_m) Sheath Sheath Sheath Sheath Sheath
24 A | material material material material material B
Single Element $0.25| 0.035 | ¢0.05 — NCF600 — — -
05| 008 | @O.1 - NCF600 - — - C
®1.0 | 017 | 017 | H2300 SUoa1e SUS316 SUS316 SUS316
0.D. 850 H2300 : : I
1 ®1.6 | 027 | ®0.27 H2300 el SUS316 5US316 SUS316
| il W ' e Hesoo | SWSU ) D
3.2 | 047 | 051 H2300 SUS318 SuUs316 SUS316 SUS316
3 i B H2300 ¥ il
SUS316
I 4.8 0:?_:-2. mo_.?s - H_23cio _ __HE{E____.___S__[_JSS16 SUS316 SUS316
SUS310S8
¢®6.4 | 093 | ¢1.0 H2300 NCFB00 SUS316 SUS316 SUS318 F
I ‘H2300 -
SUS310S
®80 | 116 | ¢1.3 — NCF800 SUS316 SUS316 SUS316
Hastelloy-X G
SUS316
_ _q‘.>3.2 0.47 | ¢0.51 — 12300 S_U8316 . ___SP?TG o
- suUs316 H
_dm.a 0.72 _‘?9'76 19300 SUS316 SU831§ ! sus_316
SUS310S
¢$6.4 | 0.03 ¢ 1.0 — NCFB00 SUS316 SUS316 SUS316 I
H2300 ] ]
SUS310S
$8.0 .1'16 $1.3 - NOES00 SUS316 suUs316 sugsls_ |
Triple Element ®4.8 | 072 | ¢0.50 — SUS316 SUS316 SUS316 SUS316
o SUS310S ' ' ' ' -
*O.D.._ ._cb_ﬁ_d_, i o_9§ $0.72 - | 'ncFeoo _ ‘_395;316 _ SUSS_‘IB_ susme -
SUS310S
@80 | 1.16 | $0.90 NCFB00 SUSS_‘:? _ SUS316 SU?.S.‘?__.
=Y e
[t
[
(1) NCE6002 INCONEL 600 0f St (1) NCF800 is equivalent to Inconel 600.
(3) 27| 0]2le] ME= 7ls (3) Sheathed thermocouple except shown on the above table are
also available.

HOSKINS2300°® (& Hoskins Manufacturing Co. o|=2e| S2Am (Lo},

Maximum Length and Approx. Mass of AERQPAK
AERQPAK /= aziol |ixIx Zo| iz

Sf,e_aimg?gn ®025 | @05 | @10 | @16 | ¢32 | ¢48 | ¢64 | ¢80

Sheath Maximum Length
A== FI=HEciZo]

138 95 420 185 130 142 80 50

Approx. Mass
0.3 j
MAFEZ (g /m) 1.2 5 10 45 100 180 280
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Thermocouple Tolerance and Applicable Standards
B2 SHEAY =2 HEFH ™

Standard JIS C1605-1995 "\ Standard| IEC 584-2-1982 ASTM E230-1996
| - | | |
s Temp. | oo | TOlerance A | Temp. | g | Tolerance | Temp. | . | Tolerance
Symbol Range 51Ext  |symbol | Range | &2x | Range | 1 &x
a2 | =49 | S zz | 2=dd < €
| -40C~ | -40C~ | i
| tarse | i | _+arsc | | =48 | - +22 or
[ +375C~ T +375C~ 5 " +075%
+1000C | =R | +1000C | r000a1 | oo
-40C~ -40C~ . +1260°C |
+25 | %25 »
| G i 5 |
SN & SK faRet | 2 NEK |or333l 2 SP. S Ao
+333C~ | S +333C~ | [Em— +0.4 %
_+1200C | L000TEHI +1200C | -
-167°C~ x -167C~ “
+40°C 3 &R __*t40C | 4 _2'5_ . "200C~ " orp *220r
[ -200C~ 200'C~ m 0C ' +2%
167G +0.015/t] | gt | *oosiy |
-40C~ -40C~ I = |
+375C | il | +a75C | 15 i | EATE
+375C~ +375C~ N : +0.5%
e +0.004t] | “ssooc +0.0041t | oo
-40°C~ | -40°C~ +870°C
+ ' +25 .
o bage | o L S . | damst |, | | . +1or
+333C~ +333C~ | | = +0.4 %
il +0.0075(t| | teooc | | £0.007511 |
167C~ A67C~ !
+40°C 5 LS +40°C 5 | *25 | so0c~| &iis +1.70r
-200C~ -200C~ - | oC | ' 1%
ot 00151t | 167C +0.015]t|
A0°C ~ -40°C~
+
sarse | o | =8 | sarsg | A . +2.2 or
+375C~ +375C~ 5 . “ | x075%
" e +0.004t| J csgc || Roooaml o |
-40'C~ - -40C~ e | HI0E .
+333°C 5 +333C | sp +1dar
+333°C~ f +333°C~ . : +0.4 %
| + [ :
psict] | £0.0075]t| +750C +£0.007511]|
-40°C~ -40C~ i l
+125C 1 i +125'C ¥ b e | STO +1or
+125C~ | +125C~ . © | +075%
350 +0.004t| i 100041 | oo |
40°C~ N 40T~ N | +370C
- +133¢ | g - _+138C | =40 sp +0.5 or
+133C~ +133C~ i : +£0.4%
i £0.0075]1| oo | £0.0075]1]
67C~ B7C~ T =
+40C s = | +40C . 10| oo~ 4t +1o0r
| - —~ o O~ z -+
-200C | - 200'C =oomsit 0T 1.5 %,
67C | | -s7C ] |

(1) Tolerance is referred to as the maximum allowable deviation
between measuring junction temperature and the temperature
derived from the emf table.

§]

GIEALE 7 |HYE BEHT] MR s BAE
2E0M E2THe 28 W o s8=He AUE=E

o Stot, (2) ASTM tolerance is °C or % value for the measured temperature,
(2) ASTME| B{2Xt= T E= S3250| = 2= o8 sic} whichever is greater.
(B) [t +- HS0 228 25(0)2 UEUs SNeE (3) Itl means measuring temperature indicated with the
[ . = (== i = Jr= .

temperature (°C) having no connection with the positive or
negative mark.

(4) Classes 1, 2, 3 carrespond to former JIS Classes 0.4, 0.75,
1.5 respectively.

(5) JIS, BS, DIN standards are same as |EC standard.

(6) ASTM standard is former ANSI standard.

ol

«“-.

(4) Class 1.2,3,.2 9l JIS0.4, 0,75, 1,550 Cj2&,
(5) JIS, BN, DIN 732 IEC 7t 8.
(6) ASTM 242 o ANSI 2L,

E-20
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Type of Measuring Junction

seydel a7

[
| Applicable sheath outer
diameter
=E M-= /A
Symbol Type Shape Feature Jnm) 22
7l & | = & e E 3 :
| Single | Double | Tripple
[ . .
|
|
1.2t 350MPa 0|4fo] LHRtol 7Hs. i |
= | B 2. Aozl 9l xAL Hx | |
G GuKl;d AT cgaH i' M ST THOo. 0.5~ id)3.2"‘"! 4.8~
(#8) (c:yugee 1. This type can withstand 350MPa or more. ¢8.0 ¢ 8.0 ! ¢B8.0
2. It is not suitable for location with electromagnetic |
| induction on radio frquency inter-ference. |
| - | £
1. Exlgect 227t 50 SHEgMo] AE
El=do| g8l8
i — 2. AM0| HHEEZ Yoio| 4P .
u ju = ]‘? " 1. This type has a slower responce than the ¢0.25~ | 3.2~ | P48~
(#9) ng[mm sl grounded type but is more commonly used ¢8.0 ®8.0 $8.0
| e 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.

LY

1279 ANE R0 Z2FS A7
RIAIA, 7127 Sol galst slzo AR,
2 SIL HIMXYH SY.

U | Ungrounded 1. Each pair of double elements is separately used _ $32~| 4.8~
(#5) | separate ! for a measuring junction. This type is used where @8.0 ¢ B.0
type | two function such as indicaticn and control are
| | needed from one thermocouple. .
‘ | 2. The feature is the same as that of the |
ungrounded type.
| 1. 240 =ESol 7| WRol 27t w=ch
2, AXIO| HII|FIAS J|H|e| SEEHol| NE |
3. Bl 2=HH0| HIste] 7|AXoR ofsttt
=EE . pricoas | i
- Eé?d | 1. Since the element is exposed responce time is ®1.0~ | $3.2~ | H4.8~
(#6) i very fast. | ®80 | 80 | @8O
type

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

3. This type is mechanically weaker than the other.
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Standard Accessories

Unit : mm
1. Bushing(fixed) 3048S.S. D TYPE S S: A B
1.0 BN 101 | PT3} — 10 16
1.6 BN 161 PTX% — 10 16
s, 2.2 BN 221 PT3 — 10 16
BN 321 PT3% — 10 16
5 3.2 BN 322 PTY — | 12 20
_ ., . BN 324 PT¥ — 20 30
” - BN 481 PT3% — 10 16
i v P - BN 482 PT¥% | — 12 | 20
' BN 484 PT¥ | — | 20 35
h | BN4ss | PTY — 20 35
\ i BN 642 PT¥ | — 12 20
| . 6.4 BN 644 PTY — 20 35
B ‘| BN 646 PT¥ — 20 35
BN 802 PT¥ — 12 20
8.0 BN 804 PT 34 - 20 35
BNB06 | PT¥ - 20 35
2. Compression Fitting 304S. S. 1.0 CF101 - | PTX% - 10 33
s . CF 161 PTY — 10 33
-k " CF162 | PTX - 12 | 35
_L CF 221 PTY — 10 33
_EL.. = &2 CF 222 PTY — 12 35
a2 CF 321 PTY% — 10 33
.L,I ' CF322 | PTX - 12 35
B CF 324 PTH4 PTYK 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. 5 CF 481 PTH = .10 33
CF 482 PTY — 12 35
CF 484 PTY PTX 20 59
CFd486 | PTH% | PTX 20 59
6.4 CF 642 PTY — 12 35
CF 644 PTH PTH 20 -| 59
CF 646 PT¥ PTH 20 59
8.0 CF g02 PTY — 12 35
CF 804 PTY PT¥ 20 59
CF 806 PT¥ PTH 20 59
1.Pad 304S.S. Pad Weld

] ; f/ Pad Sleeve $ D T
K . 3.2 4
D
g ,.-,-mdf ’ £8 | s
T Nate: Specify “R" when ordering.
) However, in case R=50mm, it
— will be made as “flat.”

15 3
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r
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N-Z &

- Other's

- SHEATH MATERIAL
— 30488 : STS304
— 316585 : STS316
— 32155 : STS321
— INCONEL600

316SS @ STS316
31085 : 3TS310
44BSS : STS446
HASTELLOY X

.. ACCESSORIES A
i i - THERMOWELL
‘ .- PROCESS CONNECTION : B
~ NPT&PT1/2
~ NPT&NPT3/4 C
- FLANGE SIZE

|

I

" INSERT LENGTH : F
— B0 — 50000 mm
— 5000 ~ others

- @01 —-@05 @10 -—-@16 -—-@23 -—-P32
-¢48 —-¢64 -—-¢80 -—-Pi12.7 H
e ELEMENT WIRE TYPE :
- § : SINGLE (3-Wire) |
- D : DUAL (6-Wire)
— T : Triple(6—wire)
e B FMBENT TYPE - J
- K: K-TYPE
- E T E-TYFE
—J 2 J=TYPE
= [ ET=TYPE
= N2 N=TYPE
- Others

Explosion Proof Type(Ex d IIC T6 IP67)

OZT - 5= *(Temperature Sensor)

: None

: Thread(PT/NPT)

: Welding Thread & Support Tube
: Thread & Support Tube

: Support Union

: Flange & Support Tube

: Flexible Tube

O 3O U W=

2 : Tube Type
4 : Sheath Type

NEWINS E-23
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Basic Model Appearance Shape Basic Model Appearance Shape
Jl2g A page QA2 EY Jlz2ga page 2AZSEY
T-530A T-530B
L 53.5 8.5
L (50, ) '&j
N
¢ < . 200> &H%m
o SHEATH / %@
ASs
T-530C T-530D

50 L1

SHEATH /

= al
® S )
%:Q o LEAD WIRE
'T
e %
=
=
[GIv)
T-530D-2 |
L T R
I L1 L 50 S0
"y - 4
o SHEATH
° THREAD Sum ) u ] <
LEAD WIRE B -t / \g_t
2 of SHEATH S prus
>F 23 s
Sl
T-530DF T-530DT
L A e >
‘ L 50 L1
q | |
§ o SHEATH / THREAD Y
1| 8|
ol [=] =
& o §| LEAD WIRE
es
=
. 5
NAME PLATE NAME PLATE & 505
]
T-530E | T-530ET |
i L 50 1 L 50 L
a
I I |
g‘ SHEATH / % SPRING 9 SHEATH / THREAD % SPRING
FLEXIBLE TUBE FLEXIBLE TUBE
E-24
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NIVH]

QNVYD 379V]

Al-Z= &Ly 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
I L (50)
8 SHEATH ; g g B
4 C
22 E
T-531 T-532
5 ﬁ g F
505 > 505 = G
T-532A | T-532B H
g I
; = |
U 505 J‘ % T 50.5 J é
T-532C T-532D

NIVHD

ANV 379V

T-533

BUIEL

@D,

av3IgHL

NIVHY

TNvaD 318V

NIVH)

aNVED 318Y)
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Basic Model Appearance Shape Basic Model Appearance Shape
J|28 Al page A2 S El JI28 A page 2| 2t S EH
T-534A | T-534A-1 |
g g (10) _, RESILENCE
— QF SPRING
A |
®| & & Q" q &
u T 505 J = u T 505 ‘ =
i o e L 87 g
T-534B T-534B-1 |
H = by El
g X aij E ]
é (10) |RESILENCE
< OF SPRING 2
u T 505 ‘ = U T 505 J z
i 57 = L 87 m
T-535 T-535A |
= [=]
U T 505 ‘ B 50.5 2
L 87 - L 87 m
T-536 T-536A |
5 % — E E e =
S S {
é (10) |RESILENCE é
] 2 OF SPRING 1 B
u T 505 J = U I
L 87 - -
T-536B | T-536C |
& § — =
U 50.5 J = v u T 505 J =
i 57 5 L 87 -
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Al-Z= &Ly SHEATH THERMOCOUPLE
Basic Model Appearance Shape | Basic Model Appearance Shape
Jl28Al page 2 2 EH J|28 A page 2l 2 S El
T-539 T-539A
T-539B 0ZT-541 |
3 8
E k H =
L g 182 %
0ZT-542 | T-542A |
T-542B T-542C
L % L 182 %
T-542D 0ZT-543
S | = S 8

EIEEENE

aNVYD 379Y)

QONYHD 379YD

NEWINS
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Al-= AXCH SHEATH THERMOCOUPLE

Basic Model Appearance Shape Basic Model Appearance Shape
J| 284l page 2l 2 S EY JI28 A page 2| 2t S Ef
T-543A 0ZT-544

QVIUHL

2D
9D1

4565
(0]
X

45.65

[EEE
_, INXaH
S1e7d suen\

ANVYD 379D
—

aNY4D 318Y)

0ZT-545 T-545

- = = -
B = = E—
= = R -
= 2 2 =
= =
° & Bl L |&
=
=
2
= & 1)
o = [= 10|
) ) 0|
= N W
8| <t
= | |
g 1 =
» E]
3 - 3
o — by
o 9
u T U T I®
o I
I~ I
L = L &
S B
= =
= =]
S
o
>
=& — =
el +—+ E
= L E
= g =
S Ir
s | & = 1)
= B o
ﬁ@ o
| ~
=
| | s
- r =
> z 3
= 3 z
2 ° g
E - ] T |
L 482 & =
(= L 4823 =
- I
B o
= 3
= =
S E
S

0ZT-549 T-549A

T-549C

SECTION A-A
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