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Outline of OKAZAKI
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OKAZAKI

MANUFACTURING COMPANY

Company Name : OKAZAKI MANUFACTURING COMPANY

Head office : 1-3,Gokodori,3-Chome,Cyuo-Ku Kobe,651-0087,Japan

Established : January 26,1954

Line of business : Temperature measuring sensors , Industrial heaters

and Mineral insulated cable

Domestic factories : Akashi,Kobe-lwaoka,Kobe-Nishi,Fukuoka and Kyusyu

International group companies :

ARIi Industries, Inc.(USA)

Okazaki Manufacturing (Taiwan) Co.,Ltd

Okazaki Manufacturing Co.,European Office

OKAZAKI'S achievement in FY 2008 :
OMC only : $130.0 million

OMC group consolidated:$189.0 million
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To all industrial fields

OKAZAKI

MANUFACTURING COMPANY

Generation

Aerospace

Iron & Steel

Semiconductors

Petrochemicals
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Temperature sensor & Electrical heater for general use OKAZAKI

MANUFACTURING OMPANY

Core:
Ni,Ni-Cr Alloy or Others

e >

Core :Nickel or Copper

)

Supplied with Temperature Transmitter

Electrical Heaters
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Resistance Temperature Detectors
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MANUFACTURING OMPANY

Temperature sensor for special use(1./2) R

Temperature Sensor for Low Explosion/ Frame Proof

Temperature Storage Temperature Sensor Temperature Sensor for Nuclear use
Tank(LNG,LPG)




OKAZAKI
MANUFACTURING OMPANY

Temperature sensor for special use (2/2) @

Sheath diameter (mm) 0.08 0.10 0.15 0.25
Insulation resistance >IMQ 3VDC >10M R ~50VDC
Response time
(RT—Boiling water. 63.2%) | <!ms | 1ms | 2ms 4ms
Maximum temperature 400°C 500°C

Usable up to 1000°C for short-period use (Disposable Type)
The World’s smallest diameter
mineral insulated thermocouples

Thermocouples for high temperature:

Thermocouples for fuel cell Compensating & Lead Wire
2200°C (max)




Electrical heaters

@ OKAZAK .
MANUFACTURING OMPANY

Nuclear fuel rod simulation heaters

The temperature is rising at 600°C

High temperature plate heater for semiconductors
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OKAZAKI
MANUFACTURING OMPANY

‘ Baking heaters for vaccum chamber @

Heater

Ceramic terminal

Double element Type

Single element Type

Ceramic terminal is used at end of the heater, and it is connectable to power supply in vaccum
atmosphere
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Cartridge heaters OKAZAKI
- MANUFACTURING OMPANY

MI cable

Power could be supplied to cartridge heater in the high temperature atmosphere or vacuum atmosphere if Ml
cable is connected to cartridge heater. (Self-contained termocouple is also available)
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Introduce of Mineral Insulated cable OKAZAKI

MANUFACTURING OMPANY

We can design and manufacture Ml cable for heater, thermocouple and extension wire in response to
various request from customer.
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Typical Ml cable for power, control & Instrumentation

OKAZAKII

MANUFACTURING OMPANY

1 Sheath 316ss or Others

2 Insulation MgO

3 Element Cu

Sheath Conductor . . Dielectric . Approx. | Standard
Model c:::lnl;::r diameter Sectional Diameter th?:l:: ::sl ‘("r:::‘) G??!du/ctﬁ .raets |;Ea°g<;e strength dis:::fll;l:u?;m) Mass length
(mm) area (mm %) {mm) ) value (VAC) (g/m) {(m)

MI- 61/4 6.6 4 2.31 4.51 195 111
MI- 61/6 7.3 6 2.79 3.10 245 91
MI- 61/10 1 8.4 10 3.60 1.86 338 68
MI- 61/16 9.5 16 4.52 1.18 451 53
MI- 61/25 11.1 25 5.68 0.75 638 39
MI- 62/4 11.4 4 2.32 4.49 556 37
MI- 62/6 12.8 6 2.78 3.11 711 29
MI- 62/10 2 14.9 10 3.62 1.84 990 21
MI- 62/16 17.4 16 4.54 1.17 1378 16
MI- 62/25 20.3 25 5.66 A:ﬁ;:fﬁg’_‘n‘?f 0.75 2500 ot 'T?oﬂ"a" 1916 12
MI- 63/4 12.2 4 2.31 4.51 656 32
MI- 63/6 13.6 6 2.82 3.03 835 26
MI- 63/10 3 15.9 10 3.64 1.82 1177 19
MI- 63/16 184 16 4.54 117 1619 14
MI- 63/25 21.7 25 5.67 0.75 2305 10
MI- 64/4 13.4 4 2.30 4.55 801 28
MI- 64/6 4 15.1 6 2.86 2.94 1047 22
MI- 64/10 17.6 10 3.65 1.80 1466 16
MI- 64/16 20.5 16 453 1.17 2035 11

Example: MI-61/4

-

Sectional area (mm 2)

Element number

—> Voltage (AC600V)

Standard bend radius R = 6%D
( D:Sheath diameter)
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MANUFACTURING OMPANY

Typical Ml cable for thermocouple OKAZAKI

Pair _Sheath Non_1ina| wall E_Iement lns_ulation . Approx. | Standard

Model number diameter thickness diameter resistance Sheath Material Mass length

D (mm) (mm) (mm) test (MQ) (g/m) (m)

0.25 0.035 0.05 0.3 100

0.5 0.08 0.1 1.2 180

1.0 0.17 0.17 5 250

1.6 0.27 0.27 10 100

MtH=20 ! 3.2 0.47 0.51 45 370
4.8 0.72 0.76 100 160

6.4 0.93 1.0 180 80

8.0 1.16 13 > 100 316ss or Others 280 80

3.2 0.47 0.51 45 370

MI-C1C0-400 9 4.8 0.72 0.76 100 160
6.4 0.93 1.0 180 90

8.0 1.16 1.3 280 60

4.8 0.72 0.50 100 160

MI-0100-600 3 6.4 0.93 0.72 180 90
8.0 1.16 0.90 280 60

Model No.
MI—L_l.I C1-[101

(Sheath Diameter D) X 100
Sheath material:
B:Inconel 600, C:318ss , D:310S ss, E:321ss, F:347ss
Element number
Element Type:
K, E, J, T or Others
*MI cable for thermocouple except shown on the above table are also available.
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Ultra small diameter Ml cable for thermocouples

OKAZAKI

MANUFACTURING OMPANY

Element : Type K

Ceramic Insulation

Super fine mineral insulated
thermocouples

0.08mm |

Real scale

i
Y- 2By

Human hair

Outer diameter comparison with
human hair

Model Pair Sheath {(mm) Elsment diameter | Standard length Sheath material
number | G ter diameter Wall thickness (mm) (mm)
MI-008B-2K 0.08 0.011 0.011 200
MI-010B-2K 1 0.10 0.014 0.014 300 Inconel 600
MI-015B-2K 0.15 0.020 0.020 500
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Actual achievement of manufacturing coaxial Ml cable

OKAZAKI
MANUFACTURING OMPANY

1 | Outer sheath 316ss or Others
2 | Outer insulation MgO

Inner insulation SiO2
4 | Element Cu

Inner sheath 316ss or Others

702V Coaxial cabls manufacturing results (Double stainless steel sheath)

Cross-sectional surface of coaxial cable

Cenductor Inner sheath QOutar sheath
Element : : :
Modal Sectional z . s wall Insulation g Wall Insulation
number 9 Diameter Resistance diamater ; ; diameter ; ;
area {(mm ) i) (Q /km - at20°C) (rm) thickness | thicknass (i) thicknass | thickness
Smmg Smm! smmg gmmg
MI-7C2v 1 0.52 0.81 <45 78 0.52 297 11.0 0.73 0.87
:::;:::;Z: Gapazrtanc attenuation | Characteristic Length {(m)
Model tast (M | (1 F./km: amount impsadance (Calculated
Q) a‘ti 1KH5I "1 (dB/kkm: () valuse)
at 10MHz)
Standard band radius R = 6%D
MI-7C2V > 100 < 80 < 90 75+3 10 { D:OQuter sheath diameter)
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Double sheath twisted cable

OKAZAKI
MANUFACTURING OMPANY

Inner sheath Quter sheath
Inconel600 Inconel600

Insulation
Si02

Insulation

Twisted element
S~ constantan
l P=50mm
$2.3
4.8

MicroFocus Photo image

Twist pitch (5360mm)

i ——

Cross sectional surface

Inner X-ray photo

Multicore cable is also available based on customer’s
specification
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Double sheath twisted cable (Continue)

OKAZAKII

MANUFACTURING OMPANY

Double sheath twisted cable

D1
D2

\....,__N_____

iil <

t2
Explanation of symbol

Outer sheath Innar sheath
Sheath Sheath GConductor twisted Length (m)
Diametar Wall Insulation | Diameter Wall Insulation _ ?'tcl; (Galclula;.ed
DUmm) | paterial | thickness | mMaterial | D2(mm) | paiarial | thickness material | Nyumber Déazn otar | Material i b
mm)
t1 (mm) t2 (mm)
6.4 =064 365 =0.36 =055 (50} 10
316ss or MgzO or 316ss or MgO or Cu or
48 Others 2048 QOthers 2.7 Others 2027 Others 2 2041 Others (50) 15
3.2 =0.32 1.8 =0.18 =0.27 (100) 40

Standard bend radius R= 6%D1
{ D1:0Outer sheath diamster)
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Probe for plasma magnetic fields measurement e

The sensor ,which is one of the magnetic probes installed
to fusion experimental reactor, is to detect component of
magnetic field along wall of the vaccum vessel.

Magnetic probe Specification
- Sensing part: $22x 108 L

Part A : Sensing part
Part B : Voltage breaks - Interlinkage products: 0.334 m2 (10~1KHz, 0.8~5 Gauss)

- Heat proof temperature:300°C

- Dieelectric withstanding voltage:DC200V, 1min

w 50 @ 0 m %[00 w w o w |50 W m Characteristics:
Resistance to vibration occurs in magnetic field
* Impact resistance: 50G (trapezoidal wave 16ms,Repeat

ﬂ Inner X-ray Photo

10 times)
' Ay # -y g 132 [z] a
| —) )
R TSy Cter heotns - Vibration resistance:50G (Sine wave, 50Hz, Vibration
§{“°”%00 | time 5s, Repeat 10 times)

(el
o %[ | s AR A A AR AR A AR
] N Tuisted etenent: TSy

Part C : Double sheath twisted cable
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OKAZAKII
Usaqe example Of MI Cable MANUFACTURING OMPANY

Connecting operation of Ml cable and MI cable with water-cooled tube

connector

Ml cable aggregate

Temperature & pressure measuring experimental machine
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Usage example of Ml cable AUEACTURIG ALY

Coaxial cablein cell 7C2V Coaxial cable

Plug for power manipulator

Connector box for Ml cable

penetrates the wall
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Connector & Feedthrough OKAZAKI

MANUFACTURING OMPANY

Feedthrough for power supply Ml cable connectors




Connector & Feedthrough
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@ MANUFACTURING OMPANY

OKAZAKII

Voltage breaks

Electron Microscope

Liquid Crystal Display

For power supply

'..' I - - -.' v
! 4

Accelerator (Electron Gun)




Temperature sensors for aerospace
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@ OKAZAK.I
MANUFACTURING OMPANY

P B

Main Thruster

ArERt ET 21—

Solar Cells Propulsion Modula

: BIEE2—-I

BELT Avionics Module
Navigation Light

HESEF U T o

pregsurized Carrier

SEFvUP
Pressurized Carrler

HOMEPAGE

Sensor for aerospace instruments are manufactured in a clean room. They are installed
in H-IT A,H-II B rocket or satellites, and have excellent capabilities for measuring
temperatures from —260°C to +930°C,also,we manufactures liquid gas sensors that are
mounted on rocket fuel tanks(LH2,LO2) in the H-II A, H-II B rocket.

Temperature Sensor for
Aerospace
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Temperature calibration

OKAZAKI
system @
v MANUFACTURING OMPANY

Temperature calibration system

J e 7 7
-
ERBEng

B ekaza
-
Calibration range:40 ~500°C Calibration range:100 ~650°C
Stability : £0.1°C Stability : £0.05°C

wiepele] o

Calibration range:400 ~1000°C (1100°Cmax)
Stability : 20.05°C

We also carry temperature calibration devices (bath and dry-well type) of
FLUKE
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Environment and Quality control OKAZAKI

MANUFACTURING OMPANY

We are certified company of ISO 14001 & ISO 9001

We are committed to Green Procurement in order to eliminate hazardous chemical substance

in our product.

ek

v

UKAS

ENVIRONMENTAL
MANAGEMENT

001

=

v

UKAS

QUALITY
MANAGEMENT

001

Awarded ISO 14001 for Environmental Management System
(Approval certificate No: YKAQ772497)

Approved factories:Akashi, Kobe-iwaoka

Awarded 1SO 9001 for Quality Management System
(Approval certificate No: YKA0925432)

Approved factories:Akashi, Kobe-iwaoka, Fukuoka
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