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“Resistance Thermometer Sensors” of AOI

RESISTANCE THERMOMETER SENSORS
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What's a “Resistance Thermometer Sensors’~ ?

This is for measurement of resistance change according
to the change of metal temperature.

Electrical resistance of a metal increases and decreases with the change
of its temperature. There is a certain relation between the temperature
change and the electrical resistance change. The heat-sensitive area of a
measuring instrument to measure resistance change with the temperature
change using the relation and indicate it is called the “Resistance
Thermometer Sensors” .
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Kinds of Resistance Thermometer Sensors
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RESISTANCE THERMOMETER SENSORS
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kinds Classified by operating temperature range
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Resistance table

Pt100 Q (JIS C 16804-1997)
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123.242 134.707 | 138.506
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FEE
QPt100 DAEREICHT ZHEE
Tolerance of Pt100 measured temperature
B{C BC
552 | e . HaE
A +(0.15 + 0.002 Itl) AR IS5 A 952 B
B + (0.3 + 0.005 Itl) C 0 T 0
% 1 HEELE, BARTORTEAMEERERABERC &0 TR +055 +0.24 +13 +056
BURRENSAERE t Z5|WVWBEDHFE T NDREDRAR +0.35 +0.14 +0.8 +0.32
2 ﬁ% \5+° DES(CREREEE (C) TRENDATRET —or —ow _— —ole
P AR MR +0.35 +0.13 +08 +0.30
3. U5 ADFEERE. 2 BRARY 650CEB DATEEIC +055 =020 13 =048
(F5EA L7, +075 + 027 +1.8 + 064
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RESISTANCE THERMOMETER SENSORS

O MgRmiE

standard resistance

FREETBE. X (1) XIEHE (2) [CK>TEHT D, Pi100 OREEFEZNEK 1 (TR,

-200C~ OTDFE : Ri=Ro[ 1+AtHD2HC(E-100)t5] +rrerererereenens )
OC~ 850TDFE 1 Ri=Ro(1HATHDTZ) v @)

ZZIT, A=3.9083%x10-3TC"'
B=-5775%x10-7TC™>
=-4183x10-12TC™*

%% 1.Ro (& OCICHITDIEFBE. R: [F tCICHIFDENBZRT .
2. LEBfRIlE. CORBORERNEZEHTSBDT. BERIDRRENFORMEERDSLZENETDBHDTIFFEL,

D RzER (> FCEE

regulated current types of resistance thermometer sensors conductors
HEBRIE. ROVFNHET D, EigElE. ROVWFNHET D,
0.5mA. TmA. 2mA 2 iRzl 3 &8RN, 4 Birl

ARIEM B O BEAT
L Types of Resistance Thermometer Sensors conductors

OldmFZ. SIFENFFZERL. InF EENHRFZRORIENEREIRZRLE T,
ARUBIF. mFEsZERLET

O RSB EROBIRA N

Connections of internal wires

(a) 28Rzt
© AGR)
3
—©O©) B®
(b) 3&w=t
[JIsZ+A7] [IECH A ]
© AR © =
s © @ s © 7
© BE®) ©
f§Z |EC 54 T THd T ED#ABIFRTRZE LIEIFNEESEN,
(c) 481§
‘//,,,_-@ AGR)
© AGR)
S : ©) B(E)

© B(®)

#E OFFZ. SIHEMRFZR UinFEIENRRFER-SIRIIABEIRERT .



Y =R ARG

AO

[ ¥ — 2R EPUA | &1
BEH LY — RBRIEAATT.

EREEHAED — AP, BEENARFHLOU— MRHL
SHEEDOBRIEY TR 7 (MgO)#EFRIC K D RE [CH A
SNfeBEZBTD. REFTLVY—RBLARIRNIE T,

AOI D Iy —RBiREME] DRE

Features of AOI Sheathed Resistance Thermometer Sensors

SHEATHED RESISTANCE THERMOMETER SENSORS
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What's the
“Sheathed Resistance Thermometer Sensors’ ?

This is latest Sheathed type Resistance Thermometer Sensors.

This is the latest Sheathed Resistance Thermometer Sensors with a plat-
inum element and lead wires sealed rigidly in a metallic extra fine tube
sheath together with high-purity magnesia oxide (MgO) insulating
powder.
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THERMOCOUPLE
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Specifications of thermocouples
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What's a “Thermocouple” ?

This is a pair of metal wires used for measurement of
thermoelectromotive force.

Two metal conductors of different materials form a closed circuit. When
two contacts wires have different temperatures, thermoelectromotive
force is generated in proportion to the temperature difference, and
current runs in the closed circuit.

The thermoelectromotive force can be measured, if a milli-voltmeter
is connected to the area between two contacts. Thus, if the relation
between the temperature and the thermoelectromotive force is known
in advance, it is possible to know the temperature according to the
thermoelectromotive force.

A thermoelectric thermometer makes use of the above measuring
method, and a pair of metal wires used therefor is called the
“thermocouple”.

The “thermocouple”is used for measurement of comparatively high
temperatures of ordinary temperature to 1600°C. AOI has the lineup of
Types R, K, E, J and T conforming to JIS.
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Thermocouple Extension Wires
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NICROBELL SHEATHED "N" THERMOCOUPLES
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Nicrobell sheathed "N" thermocouples
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Long life
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T T T T T T 177

AISI 310 3.2mm

+ 1 5CHFBAEREDE 0.4% T P Ty

200 400 600 800 1000 1200 1400 1600

1100°C fFA T DR (h)

#EN | HERE
—40 ~1000C 252 1(180.4R) + 1 5CHREFATRED L 0.4%
N —40 ~1200C 252 2(150.8R) + 2 5CHIFAERED+ 0.8%
— 200 ~40T 252 3(18 1.5 + 25CFLFATREDE 1.5% —10
—40 ~1000C 252X 1(H 0.44%)
K —40 ~1200C 252 2(IB0.754%) + 25CHFFAEREDE 0.75%
— 200 ~40T 252 3(18 1.58) + 2 5CHEFATREDE 1.5%

MFARESG AEBHZEREEREBARICKL > TRE UCEED SHRERDBEZOVCBDF S NDRAREZLN

T, Ffe. HFBREF CEREBODVFNHOAREHEE ULET,
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About normal operating temperature of metal sheath material (compared with our conventional products)

BEY | v—xuE & &
N >4 20N 1000TC 1100C 1100C 1150C 1200C
FAoaNL 900T 1000C 1100C 1100C 1150C 1200C
K SUS316 650TC 800T 800T 900T 900T 900T
SUS310S 700C 850TC 900T 1000C 1000C 1100CT
A23IxI 1000C 1100C 1100T 1150T

Orq7O0RLVYy—-ADREERARE

Max. Operating temperature of Nicrobell sheath
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NICROBELL SHEATHED "K" THERMOCOUPLES
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TEL:06-6629-0821 FAX:06-6628-3979
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Merit of nicrobell sheathed "K" thermocouples

QEax~

Low cost

FTA7ONILY =R KHABRIE, /EROA VIRV —AKHABR &
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ETED TERIREHAZIE IR URSREICE IR hZERRELE T,
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Life prolongation

FTAoONILY =X K BEROSMREE. BF LS4 70ONLY—AD
PRAEIERDET WA E ORAEX FHRZ I 6E(C USRI IR TR (C32
ABNTVERT,

ZTUTC, Ak, ERAFBORVSERBEELE(E. F0oONLY—X
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Basic-shape type

DEREEaL

Improvement in reliability
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Applications
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1 SHEATHED THERMOCOUPLES

|_“/— 'A% EEXTJ k
REAIEDBKS T,

(V—REBX) (&, mHOMAEEFREEANIC. TELCE
TSIV IEBECHREBEULFERBNC. LFOLDEEN
ERRZBELTCVET,

O TR NEDEBICH. REEICEH BERIE
DOHFTCEBICFTHODHITID I ENTEXT, FITHHR
DOHZTNEFFRo>fe<HhFERE A,

@M=t - MEEE - KEENED CEL. Y—ADERE
HAPFTHR[H A ZRABEHNIROREBNOBEEE T, €D
HFEMHMEL. 350kg/ciDEE - EEICAFT .
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TEL:06-6629-0821 FAX:06-6628-3979

What's the “Sheathed Thermocouple” ?

This is a strong supporter for temperature measurement.

The “sheathed thermocouple” is a special thermocouple with stable
ceramics filled in a extra fine heat-resistant metallic protecting tube under
high pressure and has superb features described below.

(DSoft and flexible:This thermocouple is very fine and flexible and can be
bent to a circle of diameter three times as large as the diameter.There is
no possibility of break in wiring at all.

@High-temperature resistant and high-pressure reistant:This
thermocouple is extremely high in air tightness ,and the sheath protects
the thermocouple wires from metallic gas or atmospheric gas.Thus, this
thermocouple is long in service and withstands a high temperature and
the 350kg /cnf pressure.

(®Quick reaction to temperature change.

@Superb materials and unique manufacturing method.

. .Q.\<7%ﬁgfg/7)—"(/.

E

wike

FEY—-2AMEBEB N OEM

Kinds of standard sheathed thermocouples

0.25mm K 0.05mm 5500Q/m 0.07mm

0.34mm K 0.07mm 3480Q/m — 0.02mm 5m

0.5mm K O.1mm 140Q/m — 0.07mm 10m
K 31.810Q/m

1.0mm E O.2mm e — — O.15mm 25m
J 19.430/m
T 16.150/m
R SUS-316 O.2mm
K 12.440/m

1.6mm E — 0.2mm 30m
J 0.32m 7.590/m
T 6.320/m

2.3mm K O.4mm 8.830Q/m 0.28mm 0.3mm 30m
R 0.5mm 1.540/m
K 4.540/m

3.2mm E SUS-310S8 0.53m 0.3mm 0.4mm 165m
J ' 2.77Q/m
T 2.310Q/m
R 0.5mm 1.540/m
K 2.150/m

4.8mm E 0.77m 2.570Q/m 0.53mm 0.5mm 85m
J ' 1.310Q/m
T Femb3 1.090/m
K (NCFB00) 0.980/m

B6.4mm 5 1.14mm éégg;g 0.76mn O.6mm 47m
T 0.490/m
K 0.750/m

8.0m 5 1.3m 8:228;2 0.96mn 0.7m 30m
T 0.380/m

MIREROIEBNEIFR-K-E-J - TOJISHEBICELCTVET,
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Hot junctions of sheathed thermocouples
TYPE I #ith8(G) TYPE I JE#Eih (#&) B4 (U) TYPEIN EEHENE)
¢ ‘Q —— @ e
IWEIFREVD. BIREISAT® BEZENDEL HEBE. NEFRDHEVD. BHFHES
MEBEDD DIGHIEAT, BRZACHEE T, TlFREEFRABIEH UL,
Y —ZAREBE O SERAIRELRE
Sheathed thermocouple cold junction side standard
AEY KSBY
ITUAY POEHUEY =)o BRI FREZIR e D, ERAA,
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BF 2! E#Y
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D 7IJ=F D
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BHEY FE
RUTOELY - hT75Z&EELICDDTY, SR T 1 VDI FFE CEMDABRDERNAIEET I,
li 2IUVY ® ®
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Sheathed thermocouple fitting parts

Iy yaviavraod NIy by
BT AMBNMERICERE CEDNFRENGDBEIFTEZ JNIARY v w TROR TV I%ZEGTT
BUET, PT" PTV" 1Z24E5RH EER(CLEDDTT,

T

BEE=w 7 Seis) Oy RES
BATEDTOREO>TVDEE. BRUFRENGDBEEI(C FEREATH
BUTWET,

BaE—v I BE}oOSVY

ABNZEE S B FICIAALE. cEUFRREND S 5EE

ARZELET,

C L R —cC
L] | l ]
L1

L L J b Q 1 = L - ) I

Y—AHE N ABETR Y—ANE. ZFREE, V-ANRICLHERRER

Y —AABNAMEEIRE UTTEDDOOMRELK T,

Hoi=s TR HE 8

= | por v : | SUS-316 | 650T | 800C | 800T | 900C| 900T| 900C

)5 29—,
EXA | 7/0.3X2.4/0.85X2 | - 2o/ 2y, L R T (1500) K | SUS-310 | 700T | 850C | 900C | 1000C|1000C|1150C
EXB | 7/0.3%X2.4/0.65%2 2HSZAY—IL 4>3JxJ)L | 800 | 900T |1000T|1100TC|1100C|1150TC
EXC | 7/0.8%2.4/0.65%2 ?ﬂﬁgjﬁt_):b—'\% ] o E| SUS-316 | 400C | 450C | 500C | 600C| 600T| 650T
: —f&A (90T) J | sUs-316 | 400T | 400T | 450C | 600C| 600C| 600CT

EXD | 7/0.3%2.4/0.65x2 2EE )L
T| SUS-316 | 300CT | 300C | 350C | 350C| 350C| 350C

[2—REEBN | DTFHIDOBRICIE, BHDORESSUOEZ SR ZE L,
Bl K 32¢ - SUS-316- 1000L - 0 - BS# - EXA - 1,0008
(U XY MNER) (V—20R) (—AME) (BT Lm/m) CBER) (5ER) (BESREENRUORST 2m/m)

[V —REEN | ([CKDBRIDBRC(E. FEDRICTERLIES L,
IEUULALBD=8IC OFBEEREDERSIE 150CEBABVNECAICRELTLIETV,, POEEBFERICHEDESICTE. T
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QOREFBARIE, Y—AHEDEE, BEDHLIEEL,

EDRRIC [




m Eﬁﬁﬂﬁt'g' 'M@Eﬁﬁﬁt-g' AOI

FAR INFRARED RADIATION HEATER, ACID RESISTANT QUARTZ FILLED HEATER

F g e —F — L
HEEEOE—5—
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SHE-WOMFUTVWE T, BInEBlIRFXIFEEF v+ v 7.

AT VDAY RIEEZFERL. ARICEIELTVET,
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Features of far infrared radication heater

e (B, HRFH) ([C'<l. BENTI,

@EFTI D SR NE—TT,
Bb—5—DBINHFMDEN . B 2RICMAET,
@O ENR L ZRY EDEAIC KD FLEDRHFNME SN D,
ORNEZRMTDEICLIDEE. BREZELET,

QEFNEe—y—0OMESR

Far infrared radication heater accessories
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TEL:06-6629-0821 FAX:06-6628-3979

What's a far infrared radiation heater?
This is the highest-efficiency heater.

The “ far infrared radiation heater” is higher in efficiency than any other
heaters.Infrared radiant heat is irradiated directly to works to be heated.
Thus,the works can be heated fully up to the inside.This heater is superb
in many respects including thermal efficiency and operation.

A metallic heating element is sealed in a quartz tube of one of many
kinds,and terminals mounted are made of heat resistant steel.Tube ends
are manufactured elaborately using a porcelain or metal cap,stainless
steel band,etc.

FrywT EIR [rn

i AEENE14 ~33¢ f ARE (i)
O mz
Applications

OFx. . RIRREFDTZE,
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OZDAETREOZRENICHBASNTHEOET,
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Other - shape types

Acid resistant quartz filled heater
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Applications
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AOI [IXY RE—9—] QEERE
L Standard specifcations of AOI band heaters™
N ReE—=5—0DY 1 X, BmOBFELERKREE ISR > THEREIC
DREEINFTT, T - FREF. EELARAEESINTVEIN. 1—
HF—DBEZEHFDELDIC, AOITIFTEDLD ITBERZERTELTVE
9, BEAATELADT A XDEETRET T,

E—4%—DOAWE (m/m)

BAND HEATERS, PLATE HEATERS

TEL:06-6629-0821 FAX:06-6628-3979

Band Heaters

A band heater is a thin cylindrical heater with nichrome wires insulated
with a heat-resistant mica plate and the outside covered with stainless
steel plate, and can be mounted most easily.This heater is used widely
for heating of a plastic molding machine cylinder,metal portion clyindrical
surface,etc.

RN

IFHIN—

/A8 4
dJhTwra

BAIR—XITBATRIES N, RBEDN—/{Y Re—5—T9,

MBEEED v NREOME
[ Relation between heating temperature and wattage density
E—5—0DTD v "NEEF. MEBENRUE —5—DEMIKAEICKD., —#
[CEHT D EIFHEFBAD, KEDODHRMURERICKD. RET W b
BEFTFROLDHFEFRZD ODTVET,

E—5— MmOt LER

R (Fit E) TR (#miL)

MEEE (C)

Ee i v o P—za 100 6.5W/ci 5.0W/ci
25 40 ~ 150 60 ~ 200 150 5.5W/cif 4.0W/crf
30 45~ 180 60 ~ 250 200 5.0W/cnf 3.5W/cr
35 45 ~ 200 70~ 300 250 4.5W/crit 3.0W/cn
40 50 ~ 200 70~ 350 300 4.0W/crit 2.5W/cn
50 60 ~ 250 80 ~ 400 350 3.0W/cnf 1.5W/cri
60 70~ 250 100 ~ 400
70 80 ~ 300 100 ~ 400 u Dy FEHAE
80 90 ~ 300 120 ~ 400 Wattage calculation method
90 100 ~ 300 150 ~ 400

100 120 ~ 300 150 ~ 400 FEEROMEEENU D v MREDRFRZEIORLZHFIAIESL,

1E-RBEL2EE—-B

W=(Dnr-N)F Xw

WDy b Do E—5—MRE (em)

Foob—4—0men)  w-Dv MEE (Wor)

N--E3 (1 E—XBIDBE(F Ben. 2 E—XBIDBE(F 120m)
fereUy =5 -0 0 (C) BEFDHE. XFe—5—ICHZD
[(FTeBEEHFECNZEERT DUEDHDET,

1-piece type and 2-piece type

1 E=RBF, YUV I—HBRUY A AIEED—H NS5 UAATED
[FENBERIC. 2 E-RBF TS VIPRKRELED D OT. —AHHD
ORI CTEEVNMERRICERTSNE T,

K. C ERUTWVWSEFIF. E—5—DfEHA T OT, RERE 3 ~
5m/m DEBZERCB TCHO I I Y—TEAH v TILPEESZ ZD-
hoEAT DHEIE TOMEITIHU CERESBERICT S ENTEXT,
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BAND HEATERS, PLATE HEATERS

QIyre—9—1 8ERRR
(Band heater)capacity chart
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Ch01 plate heater
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D&, B A S8 B2 EEANSD DT T,

BA MmimF

[ T
————— . w
: = 1
. =
L
MU
3.5
£ ! A Tox

BB RinF

TEL:06-6629-0821 FAX:06-6628-3979

Electric terminals

I RE—4—ICFEKHFELT. 4m/mo. 5m/moe D 2 FEHEH
HO. E—F—MICLD.BIE 35M/m LR &EIE 40m/m LLEICED
TWET, ME(F SUS-B04 B EFO>TWVNET, BB CEE(CLD.,
U— REAXDDDBHEMEHRFT I D TTRARLIEET0,
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BRmFHEHUTWC (EELBREEFIcCE -5 —ZFERT 2545
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AOICld, BBERI—=FILAO/\—4m/m@p. m/moAZRAEL T
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[ Selecta heater of proper bore |
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BB LN NARDEHTT,

QAOI[FL—be—9—] DFEET v FORE
Relation between dimensions and wattage of AOI “plate heater”
(FU—bhE—5—) b U\ Re—F—) EEEIC. FROTA X ZH
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SHEATHED HEATERS
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Sheathed Heaters

Manufactured by own extra-high pressure hydraulic
pressing method.

The (sheathed heater) of AOI is manufactured by the extra-high
pressure pressing method.Compared with a heater manufactured by the
conventional rotary forging method,this heater is featured in realization
of (D stabilization of electric capacity, @ unification of temperature
distribution and (3 improvement of insulation performance and heat
conductance due to further densification of internal heat-resistant
insulating powder.

In addition to a circle,the heater can be manufactured easily to diversified
sections such as a triangle,hexagon,ellipse,semicircle,etc.
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Applications

(¥—=Xe—5—) & JE RIF. ZEEE. SOOI HEZE. B -
EHRCINFAT D ENTE. ROEREDEVE—F—TIH WK
YORBEPNATTE. EREELEICK DT, BYEHESD Y bEE
EERTDMEDHDET,
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Materials

(—=Xb—5—) ONKEE. WNAPOFRICHU T, WE. HE.
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Standard dimensions sheathed heaters

(&7 :mm)
Y—ZFIE
D Min Max A M
9 100 3000 20 M4
12 100 4000 22 M5

LHFE O @ 12 pZFELLTHORID, BT A XBHERT.

QArL—bE—5—Dy FEE (W/ci) BER

Straight heater wattage density(W/cri )table for reference

1T

(>0 - SUS316 ZAHAELTWLET, 100V S00W 330 3
200V ( 460) [B)
AR DRSS SERAEE (C) NEEBEOHE I S00W 500 3
KINEAFR 100 6 3 " (700) @)
SEKIRA S5 — (BEK) 150 3 Eii " 750W 680 3
o, RS — RO 200 3 " " (1000) B) 120 m
i SHEH 200 2 i " 1000w 900 3
M 300 2~3 i " (1280) @
FAI7ILE, 5= BOIVOYR 150 12 I " - 1000 3
5. WSEEEREE 400 3 " " (1500) @
FIVSHAL—5— 300 6 i " 1500w 1250 3
R Zm AR 300 1~2 FUEAT VLR " (1600) &)
SEARVERERET I 700 1~5 AT IVASRRES BERE 200 ~ 400C / £ —5—REHRE 450 ~ 650°C / #8 SUS-304

IR DEIRISIZEF T DRIERERIRREFFMZ RO L SHEREE LN
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[CHERTEERT, &R T7300)\vr—3J, 4

I heE—F— YUFEER. TOMEEEEHSLEOTIUAY FEULT, ELERASNTVET,

Bo1vy—-e—-9—-oiEETix

Fin sheathed heater standard dimensions
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e—5—51& (D) ET1V5E (F) #% B ftEiF
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o o8 e M EAERAD B
12 24 ATV
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Fin sheathed heater mounting methods
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B-type sheathed heaters

(AOl ¥—Xk—4%—Ba) [F. ZOEENDOERNLEY —Xe—5—
TY. KRlkGaZRE, BRIvyY I (BNEE) 28X, V70
HFECEBEICEDMITDCENTEDLDITHEODTVET,

I5I98Y—-k—-5—

Plug type sheathed heaters
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Plug type sheathed heater dimensions

(&7 :mm)
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Minimum dimensions of B-type sheathed heaters
(347 :mm)
HIFHEE (RER) R 8 10 13 15
i F kS A 24 30 40 50
I EDEDERS C 25 30 38 45
NBEE (W) D 100 150 200 250
QBRI yyyIERETE
B-type bushing standard dimensions
(347 :mm)
Tw v IRUDMNE A 12 14 18
Y—=F)LEDRE B 25 25 27
TwrJRUBOES C 14 14 20
TwrIRUESOMNE F 20 22 28
TvyrInRUEDES E 4 5
Ty VIR Y bDES G 6
TvIVIRT Y bOFHE 19 19 26
75098 -ke—5—

Flange type sheathed heaters

(TSVIRY—b—5—) [F. FVIZTDMOERICRIITAETS

VIICHDRITCTERT L —5—Td, TSI —Xe—5—LA
BRICREINZADIFN BR. AR BRZEEUD, INST12 PAT7
U BEEDMBEAE UL ERASNTVET,

LH(5£345)
@ER) = y
@ e

< e fe— 1

B

Q7598 —-e—9—0FBOTE

Flange type sheathed heater dimensions

(82437 :mm)

T3JDFV

IS HEDAE E 53| 68| 81|105|155|180|229|254
IS HEDAE E 36 53 68 TSVIDRE D 130|155| 180|200 |265 |300|365 | 385
RUBDERS C 25 25 27 25 30 25 TSVIDES T 14| 14| 14| 16| 18| 18| 20| 22
TABDRE B 22 15 22 15 22 15 RS RIL BRI C 105|130|145| 165|230 (260|305 | 345
PAV=L: P sl F 55 55 70 70 85 85 ERSR)L SR F 15 15| 19| 19| 19| 23| 23| 23
TAEBDEE G 63 81 98 USRIV b DE G 4 4 4] 8 8 8| 12| 12
i1 \—DIHE D 52 67 82 i) \—DIHE A 67| 82]100|120|180|200|250|280
iR F )\ —DRE A 55 65 65 I F I\ —DERE B 65| 65| 85| 90|100|110|110|120
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CAST HEATERS, SAUNA HEATERS, SPECIAL DUCT HEATER
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Features of AOIl “cast heaters”

TEL:06-6629-0821 FAX:06-6628-3979

Cast Heater

This heater is featured in uniform heat conduction over a wide
range.

AQI (cast heaters) sheathed heaters bent to various shapes and cast into
alloys such as aluminum alloy,gunmetal alloy,cast iron,etc.Their surfaces
are finished in matching with the shapes of works to be heated.They are
fitted closely to the works for uniform and effective heat conduction over
a wide range.

For heating plastic moldings,cylinders,cross heads and dice in
particular,their high availability is equivalent to that of band heaters and
plate heaters.In addition,AOI (cast heaters) have been enjoying good
reputation as products of long life.

OHEFEHKRE CEEFHDEDH THRNICTEET,
ORCERHR LEMNADHADITNEZ T .

@HFAH T BAIC, E—F—TU X2 b, BHII A TZEFITIHAL T
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Special heaters
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Duct heaters
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DK-TYPE SHEATHED HEATERS

AOI DX YFv |
DK® 3y — A —%—
RN —Xbe—5—

KDY —Ae—F—I& 1 KOFERAIA)L (ZT7OLKR)
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ZERIS. MBEMRZFIEL CREE UeBEICIE D TWOVE T,
ZDreth. 3HEBRCHEMATDBEICERIE SETZHNEEL
TLF LD E—F—DEFHIBPAN—RAE LR
HHH5EIC. BImTFDRALIICHNEERTED LN D
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New Product! Newly Developed
DK-type Sheathed Heater

Conventional sheathed heaters.

Conventional sheathed heaters had construction that one heating
coil(nichrome wire)was arranged at the center of the sheathing tube
inside with terminals set at both ends of the tube and insulating powders
were filled there in to fix the wire. Thus,when operation was intended on
a 3-phase power supply,the heaters required at least 3 wires.

When there was a limit in the heater mounting position or space,there
were many cases that the problem could be settled,if the terminal had
been located on one side only.

AOI “DK-type sheathed heater” newly developed

AOI T JERDY =X —F —DIMES ZEERT DIcHICTHRFEZER TORBIEICAHII UE Ulce HHODAUIFILD (DK Y —Xe—5—)
(& TYPE@D'S TYPE@XTD 4 BENSDDE T, HERKADSH. NAEICEH. DIV/IT MMIEFENE (DKBEY—Xe—5—) (&

BHDOCELE(CHREICHBIRA L LET,

TYPED 3B#HEAARRFEY—E—5—

E—5—DOREBEIL. Y SR (RS —#ER) (CTZI0LRZERE
LTHEDEINS, 1 KDIUAY NT 3HEEBIR (440V, 400V,
220V, 200V) [CEEEATDENHRET.

TYPE®@ 3EavIAlminFEY—e—5— (E1ER)

Z70L3A)7Z SFRBELTVEITDH S, UIBERXA v FZRLSHEIC

FD. BREEZERDBEICRET DEDEKFT,

(1) BRI EDNAZERELETDHEIC. 3ADIA)ZERT D%
[CROTCRBECHRASEDOIENHRFT.

(2) BRA v TFORIET 2 ADIAI)LDBEIEETHASE, B
BIEONMMFARE T DENERET

(3) YVBRAvTFORIET 1 AOIAILDEBEIEECHRASE. RE
DRBZESTDELLRE T,

TYPE® 253/ IAARFEY—-e—5— (E1ER)

W FCZEND D HEE P, fERZE—ARICH UIEWEEICBELTHED.
EHTSENR[CTHRIT RO HRE T,

TYPE® 253/ lminFEy—Xe—5— (BE1ER)

(1) BREEZARDREICRETDENTEXT,

(2) 220V TEEFEN/cbD%Z 440V T. 200V CTEHREFSNlcbDZ
400V THEMEMT & CENHHKE T,

(3) 440V TREEFSNIcbD%Z 220V T, 400V CEREFSNlcbD%Z
200V CTEAT & CEAHRE T,
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DK-type sheathed heater manufacture range

HERF @RI HAmRFEY— -5t —5 —¥iEX)

EBIMIIRFBRFEY - —45—) (=5 —kEX)
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HERF @CRIMAmRTFREY A -5t —5 —HiEKX)

OMEEME | . HE. AT VU RAE (SUS-304,SUS-316) « IRILVEZE@EBE (RIL ) 1 5OV ~ 440V
QOESAE (D h) 1 BOW ~ bkW @K : 200m~ 3,000m@t—4—=& : 12 ¢
MEENMEKBREEDZVBDICELTIE. REIASIVOBRENADDFIDTHMECRARLETL),
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CARTRIDGE HEATER
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AOI “cartridge heaters”

Easy mounting is available from outside.

AQI (cartridge heaters) are inserted in a hole drilled in a metal portion
before use, and are thus called (insert heaters) by another name.These
heaters are used widely for heating dice and extruding matching cross
heads,etc.Where other heaters cannot be mounted from outside,these
heaters can be mounted simply by drilling a hole.In addition,they are
featured in little heat loss,since heating is made internally.
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Features of AOIl “cartridge heaters”
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KP-, KF-type cartridge heaters
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CARTRIDGE HEATER
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Cartridge Heater Standard specifications

KS &
U— NRORE & 300mmiR4E,

KF &
A U— RBUTIRIFBALE DI DEER T T I 7ZFFTcDDTT,
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Application data concerning Specific heat

e # it = ) BhER
(kcal/kg) (g/cit) (CCEVE) (C 1ata)

FIV=ZI 0.23 2.7 77 660
=i 0.1 8.7 — 920
i 0.1 8.9 42 1080
i 0.12 7.8 49 1399
ATVURA 0.11 7.82 64 1430
f755S 0.183 7.2 — 1260
iR 0.057 10.6 20 960
= 0.031 19.32 16 1063
Z—wTb 0.11 8.8 74 1450
i) 0.095 7.1 28 420
EwF — 1.3 — 149
NS T4 0.7 0.9 35 54

KT & K(CA) - E(CRC) - J(IC) - T(CC)

AENANBIL T o
CA(K) - CRC(E) - IC(J) - CC(T) D 4 XD D E T,

KP &
RIEIER TS50 W' %' B %1

KL &Y

BIEEBDMNEAE EICTHAL ISV, HITABEE 90 IFIEDE T,
R BOFEMAILTETEA.

JEFERBD

(SR RN |
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Required quantity of heat and wattage density calculation methods

FREREEE
WA ZFREREE C LRSS EDDICHEFEST (W)
B2 (kg) Xb#k (kcal/keg) X FRIBE (C)

7 (K0 = 560 x HANET (Hn) x B30 (— I 0.6)

Dyw NEE (W/cii ) EH7A%
E—5—8a2 (W)
—5—9Z (cm) Xe—¥—KE (cm) X 3.14

Dy hEE (W/oi) =



N14o0OkE—5—

AO

MICRO HEATER
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Features of ‘micro heaters” |
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[ Speciications of ‘micro heaters' —
(1) ¥—Z#E : SUS-316 - 2k 600T
(2) #HEMA 1 ZJ0OLKR (NCH-1) 4F&IEHIE 108 £ 6 £ Q cm20T
(3) R/NBHIFE © V—AHNED 3 15
CF) TROYEIFRSMBETHDET,
ER(C MBI DREFE RO —5 —DENREEIC K> T
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AOI “micro heaters”

Latest insulating sheath type flexible heaters.

«Micro heaters» are the latest sheathed heaters with the heating element
compactly sealed, free from air gap,in an extra fine tube with the sheath
outside diameter as fine as 1.0 ~ 4.8mm¢ together with the insulator
of high-purity magnesia oxide.

b——RiR S L CIEHIE
[ Heater shape and resstance.

V=252

REBPR | V-RARE RO
D - O(mm) d(mm) t(mm) (Q/m)

1.0 0.23 0.12 28.00
1.6 0.36 0.20 11.00
2.4 0.58 0.26 4.60
3.2 0.76 0.30 2.40
4.0 0.95 0.40 1.60
4.8 1.22 0.53 0.80

Orvsso0e—9—10s#EstcDVT

Design of “micro heaters”

(N1 o0Ob—5—) OEHRZ CERICIEDEICIF. —ANRICKD
TBEARTHEODIEAN—ECIDT. FHBEMNMEESNTLDIE
AL, IVAY MREMBESN TV HEAEEICKBITDHERDDF
I, fclZL. WFNDOBED. TOEAE UCBHEEZDRICERET D
CEDEETT,
O ELFIDREENEE
BHBELIFEBNEEZ Y —ADKERECKRUIE. BlEY—ADEiI
REBHDDEHEFZEKRL, RRICKODTREINET,
W (BHEE) w
Sd (BHEE) = = — = (1)
S (V—RXKHER) XD XLW (Y—2BEHRE)

(1) KICBIFD DAMUIT Lw DEAIIFMTI D TEHEICFTFELEETL)
@ EHEEESNTLDIES
FAHEE (E) MEESN THEBELRBADES (LW) ZH D2 ICIF.
EFNEBLENBEZRDOT. EREDE T DHELIET (R) ZXRIC
FOTCEHULFET,

RUER) = —o
(R EANE HE SR DESEHS T & PHRED)

LW =

R
Ro (m) e 3

(Ro DEAIIFQ /m TIDTEHEICTERLIEELY)
@ RICL>THELW LD (1) AT SdZFEL. TOEILICEEE
FICKTHNE ZDY—AARTEEATEXEANS Ro DIINETR
DORELFY —AEZBI D —F—CTHICGFHEZULLEHLTLEE
Wo Ffz. @il [NTHNUENEEITIED XTI DTERRIC D DINSTEY—
ADE—F—THFEL LT,

@ WR)WLW hEEETNTUNBIIES
V—ABEMRS Lw BMEESN THELERE (B) ZHDIcHICF. FF
ZTDEINCEDTE Sd ZROT DX ZAXRHICKDEHUET,

DX = L ...... (4)

X Lw X Sd

((4) KBTS Sd DEALFE W/, Lw DEAIFenTI D TEHEICTERL L)
A RICKDEBEDX ICRHEVY—ARD ZHIT b —5—7=FEH
TBHEICULFET . TDE—5—DRo%Z Table KOKH . RZHEHULFET,

R=RoXLw - (5)

((5) RICHBIFB Lw [F m B TEHELTLEELY)
RZ&NE, ERSEE FRXKIDESNET,

E=YWXR - (6)
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Micro heater design data
D=10¢
EV) 50 100 110 | =200 | 220 |
1 1,690 55 3,380 105 3,720 115 6,760 210 7430 235
2 1,190 75 2,390 150 2,630 165 4,780 300 5,260 330
3 970 90 1,950 185 2,140 200 3.900 370 4,290 405
4 840 105 1.680 210 1.850 230 3.370 425 3,700 465
5 750 120 1510 235 1.660 260 3.020 475 3.320 520
6 690 130 1.380 260 1,520 285 2,760 520 3.030 570
7 640 140 1.270 280 1,400 310 2,550 560 2,800 615
8 600 150 1,190 300 1.310 330 2.380 595 2,620 660
9 560 160 1.120 315 1,240 350 2,250 635 2470 695
10 530 165 1,070 335 1.170 365 2,130 670 2,350 740
D=16¢
m E(V) 50 100 110 200 220
Lw w Lw w Lw w Lw w Lw w
1 2,130 105 4,250 215 4,680 235 8510 430 9.360 470
2 1,500 150 3,010 300 3310 335 6,010 605 6,610 665
3 1.230 185 2460 370 2,710 410 4,920 740 5410 815
4 1.060 215 2,130 430 2,340 470 4,250 8565 4,680 940
5 950 240 1,900 475 2,060 525 3.800 955 4,180 1,050
6 870 260 1,740 525 1.910 575 3470 1,045 3.820 1,150
7 800 280 1.610 565 1,770 620 3.220 1,130 3,540 1.240
8 750 300 1,500 605 1,650 665 3,010 1.210 3.310 1,330
9 710 320 1,420 640 1,560 705 2,840 1,285 3,120 1,410
10 670 335 1.340 675 1.480 745 2,690 1.350 2,960 1,485
D=24¢
m E(V) 50 100 110 200 220
Lw w Lw w Lw w Lw w Lw w
1 2,290 210 5,780 415 6.350 460 11,550 835 12,710 920
2 2,040 295 4,080 590 4,490 650 8,160 1,180 8,980 1,295
3 1.670 360 3,330 720 3,670 795 6.670 1,445 7.330 1,690
4 1.450 420 2.890 835 3.180 920 5,780 1.670 6.360 1.835
5 1.290 465 2,580 930 2,840 1,025 5,160 1.865 5,680 2,050
6 1,180 510 2,360 1,025 2,590 1.120 4,720 2,045 5,190 2,250
7 1.090 550 2.180 1,100 2.400 1.215 4,360 2,205 4,800 2425
8 1.020 590 2,040 1,180 2,240 1,295 4,080 2,360 4,490 2595
9 960 625 1,920 1,250 2,110 1,370 3,870 2495 4,230 2,750
10 910 655 1.830 1.320 2,010 1.450 3.660 2.645 4,020 2.905
D=32¢
m E(V) 50 100 110 200 220
Lw w Lw w Lw w Lw w Lw w
1 3,220 325 6,450 650 7.090 710 12,890 1,295 14,180 1,425
2 2,280 460 4,550 9156 5,010 1.005 9.110 1.830 10.020 2,015
3 1.860 560 3,720 1.120 4,090 1,235 7.430 2,240 8,180 2465
4 1,610 645 3,220 1,295 3,640 1,425 6,440 2,590 7,090 2,850
5 1,440 725 2.880 1.445 3.170 1.595 5,760 2,895 6.330 3,180
6 1.320 795 2,630 1,585 2,890 1,740 5,260 3,170 5,790 3490
7 1,220 860 2430 1.710 2,680 1.885 4,860 3420 5,350 3,765
8 1.140 9156 2.280 1.835 2,500 2,010 4,550 3.655 5,010 4,025
9 1,070 970 2,140 1,935 2,360 2,135 4,290 3.880 4,720 4,270
10 1,020 1,025 2,040 2,050 2,240 2,250 4,070 4,090 4,480 4,500
D=40¢
EV) 50 100 110 | =200 | 220 |
1 3,270 495 6,550 985 7.200 1,085 13,100 1.975 14,410 2,170
2 2,310 695 4,630 1,395 5,090 1,635 9,260 2,790 10,180 3.070
3 1.890 855 3.780 1.710 4,160 1.880 7.560 3.420 8.320 3,760
4 1,640 990 3,270 1,970 3,600 2,170 6.540 3,945 7.190 4,335
5 1,460 1,100 2,920 2,200 3.210 2420 5,840 4,400 6.430 4,845
6 1.330 1.205 2.670 2415 2,930 2,650 5,330 4,820 5,870 5,310
7 1,240 1.310 2470 2,605 2,720 2,870 4,950 5,220 5,440 5,740
8 1,160 1,400 2,310 2,785 2,540 3,065 4,620 5570 5,090 6,135
9 1.090 1.480 2,180 2955 2,400 3.265 4,360 5915 4,800 6.510
10 1,040 1,565 2,070 3,120 2,280 3435 4,140 6,240 4,550 6.860
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MICRO TWIN-CORE TYPE FLEXIBLE HEATERS
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AOI “micro twin-core type flexible heaters”
Applicable for use in every places.

The micro twin-core type flexible heater is finished to an extra
fine tube with two heating elements held solidly with high-purity
magnesia oxide(MgO)in the heat resistant steel fine tube and is
manufactured with care so that it is suitable for use in any place.

KO ICEERBUTRIFSNIZHD T,

Mg0

THIE—

T 04

Lw
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Resistance table

#58
M-2-1 i 1 B 290 /m 128 Q/m 940 /m 720/m 440 /m 3.20Q/m
R 7= 0.31 ¢ 047 ¢ 0.55 ¢ 0.63 ¢ 08¢ 0.96 ¢
M-2-2 i 1 B 60 Q /m 27 Q/m 200Q/m 15Q/m 9.80Q/m 6.6 Q/m
R (&S 021 ¢ 0.32 ¢ 037 ¢ 044 ¢ 054 ¢ 0.60 ¢
M-2-3 i 1 B 120 Q /m 4200 /m 31 0Q/m 24 Q /m 106 Q/m
R 7 0.13 ¢ 0.26 ¢ 03¢ 0.35 ¢ 052 ¢
FRE RS
Standard specifications
i ZBE (V) | &2 (W) |514Z (D) |ERE(Q)| E—5—DORE (m) ithae EE (V) | &2 (W) | 54Z (D) |EHfE(Q)| E—5—DRE (nm)
IM-2- 200 200 1.6 50.0 1,700 2M-2-400 400 1.6 100.0 3,400
IM-2- 400 400 2.4 25.0 1,900 2M-2-700 700 2.4 57.0 4,200
IM-2- 500 100 500 2.8 20.0 2,000 2M-2-1,000 500 1,000 2.8 40.0 4,200
IM-2- 700 700 3.2 14.3 2,000 2M-2-1,500 1,500 3.2 27.0 3,700
IM-2-1,000 1,000 4.0 10.0 2,250 2M-2-2,000 2,000 4.0 20.0 4,500
IM-2-1,500 1,600 4.8 6.7 2,100 2M-2-3,000 3,000 4.8 13.3 4,200
DaEsexy b

Heat conductive cement

E—5—Z)\ A TP RS LICEVTCCHERICEDGE. AGEEXY
ZRWSHZ LT, REMZACEDIVEEMICER D ENTERT,
fELDEFEHET, FEALEDBEEIT. HHWVIEFT. ELfcCTHfL
THIENTEET,

% 1kg. 9kg. 18kg EH'HDET .
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DESIGN MATERIAL TEL:06-6629-0821 FAX:06-6628-3979

i I 5L 7 — %

CORF. Y—X DA V(R A TOMEMICET DABET—5

TY, [l2L. COF—SRERBCHIDRREROT—5TT | ﬁigﬂﬁ
N5, BLETHTEMLDBEE LTTBRIZEL, B BB

SRERICEORE. BHORE. BR. MEPEE SESFERMACLD

Coverrrnne R 2
T, BRI BED DD FINH. SFELEEL, Mg

D-vooeeo HARYE DG D
Erveee THERTE L

)
TIARE/\ K 5% — E E B c D Tk, B — B C A A B
by 20 A B A A B m& (Pt) B B C A A B
piicEs — RER 20 D D A A D
FRF{ 5 20 A B A A C BB 50% 20 B E A A E
B — B C A A C B# 50% Gl B E B D E
T B C A A C BB 100% 20 B E A A E
Ll (REDZZ20) =R B D A C A BEEE  100% i D E C C E
KSTAY — B B A A C ST AR — E B A A B
S—R 20 B B A A C ST AHAUD L 5% 20 B C A A C
oty — B B A A C I 7L B gl E B A B C
FEE—5  10% 65 B D A B B s 20 A D A A B
ZILa—)b. IFI Bl A D A A B FHOLBAUIL 20 D B A A B
FILT—Ibe XFIL =8 A B A A B WE 50% 20 E E A B E
FILT=OA AR E B E E E WE 50% gl E E A E E
FPUEZT BE E A A A B WB®AUDL 5% 20 B B A A c
BT VEZDL 20 C E D B C BiEK 8 20 A C A A B
L7V EZa—L 10% | FhiE D E A B E BIgK &3 il B D A A C
Bt 7VEZa—L 50% | # D E B B E KEEAEAILY DL 50% I C B c A E
EIETFIL 20 B c A A B Pat:] 20 B c A A c
A UD L 5% 20 B D A A B AR 20 B B A A B
BT DL BR 20 B C A B C A Gt B D A A c
EIEALY DL BR 20 B C A B C EP: 20 B D A A D
151L8R D E E c C . Fidi B E B B E
151E7KEE %LU =) E E E c C BT L 20 B B A A E
1Bt AR — C E D C C = (=) B D A A C
18185 &I — D E C D D h AR E B B C
2L 1%Z=&H — E E B B C FLEE 20 A D A A D
(ks 5% / — E E E D C EF il B E c c E
\E= WL BR 20 C E A A B J\ATR — C E A A B
UV EINE = 20 B B A A B E—l — E E A A E
BIEY T2V D L B% 20 B D A A D S 20 A B E A A
8% R 20 c E E c E NYFY 20 B B A A B
5% R Bl E E E E E X — A c A A A
EHAIY DL ER 20 B B A A C S, Za.aE| D D A A D
1B L — C E A A B T 5% il B E E D A
K — A C A B B F#% 10% " B E E E A
BRI T 20 D B A A B % 50% " B E E E B
BEEEKER il E E B B E W RE I D E D E E
=K 20 B c A A D % HX 20 E B c B c
By —4 — B B A A E T A9 il D E A c B
EBTILTE R — B c A A E By DL 83 20 B C A A B
SO0LE 10% Gt E C B C B %% 5% 20 B D A B A
SOLE 50% " E C C D B %E%  10% 20 B D A C A
HOLX g — E C A B B D=2 65 B C A A c
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DESIGN MATERIAL
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DESIGN MATERIAL TEL:06-6629-0821 FAX:06-6628-3979
WA —L0;ER BSZEFINEY T DIELED y NEE
K 50 ~ 100 8~6
B 300 ~ 400 3~2
BSH 150 ~ 200 3
T 100 3
W =M B 70 ~ 80 3
(Dw R C 100~ 120 2
. FPRIFIN - 5= EwF 100 1
(RIL ) INST4> 60 3
SOYL A ER 300 2
E ®& 200 1.5
NIV, 70 45
B —4 20% 110 5
50% 143 4
100%;:8%: 320 3
B O~ 94% 20 3
0~ 20% 100~ 106 )
A 20 ~ 40% 106~ 110 1
i I\ AR 400 3
OEEBE V. BEWDE—45—=ERKEUEES in ARk 327 3
5 pat 232 3
] | FEEHIMNEADG < —MIEBDTRICHEULWERZRAELTEDET,
v w (L
l Vv
1. #88ERE (FAIR)
QFEEEBE V. B2 Wo DE—45—n @=L (CEFEUEEE IER
| r :JJI&'H RIREBR D O LB @RERE = — ViR
S elS 1 1 " i ()
v [ We . 7/0.4 19 19 12
Wo Wo | | wo |O—T
L {1 o 2 7/0.6 27 27 19
35 7/0.8 38 37 26
5.5 7/1.0 50 49 34
@FEEEE Vo. B2 Wo DE—¥—n B=BESCER LIRS S 7/1.2 63 62 43
| ¥ | y 14 7/16 91 88 B2
Vo= 22 7/2.0 122 117 82
“ wo="N 30 7/2.3 145 139 97
I - = Wo 38 7/2.6 170 162 113
Vo Vo - Ve
2.EAd—R
NFRYIBRTERS (mif ) R BR =P
3 1RiEm 0.50 20/0.18 4
DAk 0.75 30/0.18 7
1.25 50/0.18 12
2.00 37/0.26 17
3.50 45/0.32 23
5.50 70/0.32 35
Wo = %
e L 3. 4= 7941v r—I _—
| e mm
0.75 30/0.18 15 12 10
1.25 50/0.18 20 15 13
wos W 2.00 37/0.26 25 20 18
v 3.50 46/0.32 35 30 25
Vo=g 5.50 70/0.32 45 35 30
j—Wo _ W 8.00 50/0.45 55 45 40
Vo o fav
14.00 88/0.45 80 85 55

(1. (@) (3) BROHFEBARDIEFEEREED BOCDEDIETY





