}E?ﬁm\l‘ﬁ "“EE-*.} Contact protection type thermocouple T h e r m o c 0 u p I e S fo r

FImICPtF vy T EWE B EICKY F vy THIMENREE/E L BTN DHAREDT XY % B
{TMRDBBYUET . EiFEBDHLERFLETHIENTE REMORFEGIICDORITEIEDNTEET . 2D
AERFF YT T Y —ER CILLMERERBE D B, DTRAERICHEBAIN THYET,

By having a Pt cap on the tip of the protection tube, the Pt cap brings a catalytic effect, which slows down the attack from toxic gases etc.

It prevents the deterioration of the tip and prolongs the lifetime of thermocouple. This thermocouple has been widely used in the chip capacitor
industry and the glass industry.

M ARPAfE R

Set up example of the furnace

FIVEYORBRAEN (70771 TR)

Alumina fiber (Albic) Type Thermocouple (For Profiling)

ZLF2TNEI3v0Fa—T%FERLETIN YA IDFIVDOREHRTY .
FRAOTOT7 71 IVAPEMRBEERNDRENIETT .

This is a Furuya original thermocouple using a flexible (bendable) ceramic tube. It can be used in the furnace with complicated struc-
tures and measure temperatures of different point (profiling).

Nomal type thermocouple

Ui
Terminal

egmEmEEE g

Y

.ﬂlh v/k‘r

¥

AT SRR
Thermocouple Operating
Temperature

Type Code

” T J2s
Alumina tube high 0~1600C Sealed JoL
grade(codePT0) terminal

BEEXT BTC 0C~1500C
Lo h (PT1) BT MT-10
Alumina tube grade 1 0~1500C Open | KNE i

REE/MEEE IS E IR
Protection Tube Operating

Insulation Tube Temperature

EMEE 7 L2 7 (PTO)

R#‘Z@fd RTC 0T~1400C

Z DAIFLEENT
other TC

(codePT1)

terminal
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Thermocouples for Spegial Application

Ir/Ir-40%RhZ4EE

+#% +Wire:lr-40%Rh

—#% -Wire:Ir

= j“-.l' Ir/Ir-40%Rh Thermocouple

- 2000°C (& =2100°C) E T{EARIAE, % 1

Endurance temperature up to 2000°C (Max 2100°C) %1

- HESIEE R BB RIS

ME S EZ R R, MR E Thi L

BRACEFER COERATIRE, LALEFKD

5
%

[CEEFEBDELY,

Furuya recommends to use it in inert, and vacuum environment.
However, it is also possible to use it in oxidation atmosphere in short time.

Please consult with us for special requirements.

CBHBEHDV =7 T1EHREF,

Linearity of thermal electromotive force is also good.

0 500 1000 1500 2000 2500
Temperature (C)

Thermal electromotive force (mV)

Table. Reference thermal electromotive force of Ir/Ir-40Rh thermocouple .(mV)

)| 0 | 100 [ 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100
0 {0000 [0.371 | 0841 | 1379 | 1961 |2562 |3.172 |3.773 | 4316 {4933 5489 | 6029 |6.565 |7.072 | 7581 |8.090 |8.600 | 9.117 | 9.6456 |10.185 |10.739 |11.308
10 0032 [0414 [0.892 | 1.436 |2.020 [2.623 |3.233 [3.833 |4.419 [4.990 [5544 |6.082 | 6.607 | 7123 | 7632 |8.140 | 8652 | 9.170 | 9.698 [10.239 |10.795 | 11365
20 10064 |0458 | 0944 | 1493 |2080 | 2684 |3.294 |3892 | 4477 |5.046 |5598 |6.135 [6.659 | 7.174 [7.683 |8.191 [8.703 [9.202 | 9.751 |10.294 | 10.851 =
30 {0099 0503 | 0997 | 1.651 [2.140 |2.745 |3.354 | 3951 | 4535 |5.102 |5.653 [6.188 |6.711 |7.225 [7.734 |8.242 |8.754 |9.274 | 9.805 [10.349 {10908 | -
40 [0.134 10549 | 1050 |1.608 [2.200 | 2806 |3.414 | 4010 | 4592 |5.158 |5.707 |6.241 |6.763 | 7.276 |7.785 |8.293 | 8806 |9.327 | 9.859 [10404 |10.965 | -
50 [0.171 [0.696 | 1.103 | 1.666 [2.260 | 2.867 3474 | 4069 | 4.649 {5213 |5.761 |6.294 [6.814 |7.327 |7.835 |8.344 |8.858 [9.380 | 9.913 [10460 | 11.021 =
60 [0.209 |0.643 | 1.168 [1.725 [2.320 |2.928 |3.534 | 4128 |4.707 |5.269 | 5815 |6.346 |6.866 | 7.378 |7.886 |8.395 |8.909 |9.432 | 9967 |10515 | 11.078 | -
70 _[0.248 [0.691 [ 1.212 |1.783 |2.380 [2.989 [3.504 [4.186 [4.764 |5.324 {5869 |6.399 | 6918 | 7429 | 7937 | 8447 |8.961 | 9.485 |10.021 10571 [11.136 [ -
80 [0.288 |0.741 | 1.268 |1.842 [2.441 | 3050 |3.654 | 4245 | 4820 {5379 5922 | 6451 |6.969 | 7480 [7.988 |8.498 |9.013 |9.638 | 10075 [10627 | 11.193 | -
90 {0329 [0.790 | 1323 [1.901 {2,602 [3.111 [3.714 | 4303 [ 4877 {5434 5976 |6.503 |7.020 | 7531 [8.039 |8.549 |9.065 [9.601 | 10130 {10683 | 11.260 | -

100 10371 {0841 [1.380 | 1961 | 2562 |3.172 |3.773 [4.361 [4.933 | 5489 |6.029 | 6.565 | 7072 |7.581 |8.090 {8.600 [9.117 | 9.645 [10.185 | 10.739 | 11.308

1 1 RIEF] AE#EE 31 300°CE T. 400°C~ 1300 CIIMEAARIE I TICSSICRID TRIEMERZFT DT L B, 1000°C~1600°CIE 4t

A DOERBRIFICTRIERERZITOTL\57d) . RIERBHERIZBEETHS.
Calibration range is up to 1300°C. The calibration test from 400°C~1300°C is done in our calibration lab in accordance with
JCSS, but as 1000°C~1600°C is done by our high temperature anneal furnace, the calibration test result is reference.

21 el
5o | ASTM |
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5 é | P
85 " WHBY IR T/C
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it p ire of reference thermocouple /°C

0 m a0 w0 a0 oo mw W w2

FUER R Test condition

EAEREH | RT/Clclass 1)

Reference thermocouple : RT/C(class 1)

HEURE 1 400~1300C

Test temperature : 400 to 1300C

ABRFEST : KK

Test atmosphere :Air

BIEFEEL TIEASRMMIBZH/=L TVWET , K/zLotiE/NZ Y+ RV
LotNTY 31 CleEd )  REMICEMREDRMBHED FIRETT
Variation of the measured data in comparison with reference thermocouple
(RT/C) both lot-to-lot and within the lot is about 1°C. This proves that
Ir/Ir-40%Rh TC showed a consistent performance.

7Yy —
Accessory
Ir{REEE S ARSI FRRTH
Ir Protection tube Compensation lead wire

Indicators

for Special Application

Thermocouples with Precious
Metal Protection Tubes

Thermocouplée
BEERAEELAE

BHEAZREPEIVEDIHHELRBE T ICEVTORRAETIE. REEMHZEICORIRT 5 EDH
BUOEEEERFRNMEZRE T DEZRRANTT  KEDHEMETAICK S B IEAEN DR FERORKRE
ZZRELET,

For high temperature measurement under special environments where complicated chemical reactions can occur, it is
important to select a right material for its protection tube because it determines the lifetime and reliability of the thermo-
couple. We can help you design and develop thermocouples based on our accumulated knowledge and technologies
through long-term experiences.

HSARRTIEL AL SNDLMA U SFLORIMABRESTT, BHEHEI
HlEL. ARREKT CORBEOMERZAEC L& Lk,

Furuya original platinum with dispersed oxides are widely used in glass industry. We control the
| grain structure to be horizontal and make its life time longer even under the atmospheric condition.

GS-FPO
Grain Stabilized Furuya
Platinum with Oxides

[RFEAE# Cross section structure] =Ry 1) —7%5 M Creep property]

00

GS - FPO
GRIEPD)

As - rolled

Stress/MPa

10 1
Rupture time/h

| BemoORTEmME. HERCEATSY. TERBEST THIIE2000COR

Ir | EORRET, Ir-RhBEMHBOREELE L CEMERIRECT .

Tridium | Even among other precious metals, Ir has an excellent heat and corrosion resistance. It can be used at
2000°C under inert atmosphere. Ir is also often used as a protection tube material for Ir-Rh thermocouple.

IrfREE

Ir Protection Tube

Ir-SUSTREE R IrRhZATE R

Ir-Stainless joint Protection Tube

Outer Dia
48 | N\
6.4 44 |
8.0 60 | ©
10.0 8o | ’

12.0




LSRR REESOM@POMAL TET—BLLEEZBEL TEELE.

BERICRE, IANROMBISHR LT HEREBLTOET . O I AaucC § 1f Hf DCCSSCS
Furuya has established a complete production capability from manufacturing the parts to assembly in order to meet our y .
customer's need in quality, cost and delivery.

S 1=ty N HET

s + 5 XY O AR C

RRGRHE

Quartz protection tube |

REFIR
TC Wire

HHIFBEEBHRBOMAEXA—HD—THY . BRBEMEF > TVWEYT . ABMIIHKRPEERTTETHY
FOffifEZEPLEmE CRMARBERULTHIET.

Our company is a comprehensive manufacturer of precious metal products and has technology to refine precious metals.
As thermocouple wires are made of precious metal, we take an advantage on its value and provide high quality and
reasonable price for our products.

s | ) R

Assembly Products
FEE 3B P&
Refining Used products

oo
BT ILPEE

At T170-0005 RREBLE SXFIAL 2-37-5 MSB-21 BARLE L
Head office/ 2-37-5Minamiootsuka Toshimaku Tokyo Japan

TEL : 03-5977-3388 FAX : 03-5977-3371

TEL : 81-35977-3388 FAX : 81-35977-3371

E-mail : info@furuyametals.co.jp URL : http://www.furuyametals.co.jp

Furuya Metal Co.,Ltd.
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AA Products

FRICANDRELY—ELTIU I —LICTEEL THY  REXA—D—DMIERHMELTREADFT L
iRl TEYET,

Furuya assembles all the TC for Semiconductor furnaces in our CLEAN ROOM, and their quality has been proven as OEM
parts of Equipment Manufacturers.

/X/ ) | | | | SS—YNo AT B FZE )

Please inform P/N for quote.

E—4&—%32hO— I BRE LY —TREX—D—ICL> THRABRIATDHIET,

Spike TC is a thermocouple measures the temperature of a heater. There are various types for different furnaces.

et i - . N—=YNo.zZ @ /ZE 0N
i Please inform P/N for quote.

JINREDREDHEHERT DLHDEELT—TT,Si.SIC.AIN Y T7A 7, HI A EAERE
BRATRAERRICHBIEA VN ELET,

Wafer TC is designed to measure the temperature distribution of the surface of a wafer. We produce it to your specifica-
tions on different wafers such as Si, SiC, AIN, Sapphire, Glass, and even on a wafer with thin film layer.

Size

HERTER . = 3

Type of the wafer

ceps: 00 CE00000 2 r
Type of the TC wire ‘l J -

BTN ‘ e :
Type of the insulation TCRH @
AR R—T I - Number of measuring points and their locations

Having connector or not
X2 —FEHR

Type of the connector

EREE : [ ’

Operation temperature R -

ELRIRAEBXN O RIS

Reinforced R Thermocouples

HEXIRERIE (JCSS)

JCSS Calibration (ilac/MRA)

L pnn’

IacRA ¥
AN

T JCss0233

Y TIEBEEORBERKII I —TRED
BORRERELTHUET, JCSS02333 L DB EESTY .
We manufacture wires with higher creep strength than Furuya is a certified calibration vendor for JCSS correspond-

standard R wires. ing to International Mutual Recognition Agreement (MRA).
Certification No. JCSS0233

LT ER MRA %5 JCSSBERFRETY .

City
1) > )b — L#H 3L (Class5000)
All assembly is done in our CLEAN ROOM
LBHABERFIEIRES—
D—ICRESNZEMT
HYEmBERMERML
TWET,

Our thermocouples are
qualified by equipment
manufacturers and we offer
high quality products.

Fm I (GXRINT)

Chitose Plant (Quartz Processing)

TRLGIIARREEEANELTHRELTVWAIIBTY,
REXA—D—DOOEREEZ T MBORVWERRBZEEL TVET,

Furuya manufactures quartz protection tubes for its own thermocouples at our Chitose plant.
Our protection tubes are also certified by equipment manufacturers.

Wik
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[#ras{ B FEET (R-SP)]

Introduction of new reinforced T/C Wire

#FMERMBEN(R-SP) =
MEHWEEERA DT ETIY—THEEEHLBENTY

New reinforced T/C Wire (R-SP) =
T/C reinforced by changing the manufacturing method

B E—RNICEHRT DE—RE LTI U—THIRDFEIFSNE T,
ZOUU—TTHNDE— RZERELIZBDH. R-SPHRENTY,
ZOHEN (R-SP) FFMPEANTICIY—TREZEDIHAENTY,

One of the major causes of T/C disconnection is a creep rupture.

R-SP wire is a newly developed T/C wire, which has higher creep strength than conventional R type T/C.
R-SP has improved creep strength without any additive material and can be used in the same conditions with
other R T/C.

iﬁlggiﬁgﬁ/ Logn . e

! [ﬁthl :X.L\ &Wiﬁﬁﬂﬂ] Disconnection mechanism and sectional structure of the wires
Deform into the easiest direction

as single crystal ‘ “

———> o
Tension

PtOfEEAEIE
Crystal Structure of Pt
BEEHLOTLAE. 9 @

Most deformable direction

% %" WRE KR U —TDNET m

S COERICEK>T
EEN D EEICRLE
Reaionally a gdrain grows by
high temp. use

Extension and
fracture

Grain growth with creep of grain boundary
| I, Tension

L—/
EEirEmi TR EEIc D - l
Flat grain boundary l
cutting across vertically _]

{iﬁlﬁﬁﬁﬂﬁ] Wire sectional structure

| 3T 1400 C X 1Hr
BifFm
Existing
product

Furuya Metal Co.,Ltd
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After acceleration test

DEER SR HhE A

After acceleration test




! {0 U —7°5'§}E§it,§ﬁ) Creep Test

10.00
JU—THER FH:1100C Air
Creep test condition
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|
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EEOBESAZTDE, R-SPORFETH MR UEBTIIEED, BIESNEBRIBNTLEVET,
TORHBEDNUVAHFZFHS L. FRICPIRRAY—TZEEEET 2HEICLDBEEMIZTT DT LN TEEEH>T

BOHFET.

If normal welding method is applied ,extended structure and effectiveness of strength which are characteristics

of R-SP fades away.

— . R-SPA#E# & AR NI IB ISR Feee
’ : Boundary between R-SP structure and molten
Normal Welding +‘tji’?e 5 structure arises,
(EMEA] o R-SPIEDMES NI B S
CFifiE. JUNEticn Extended structure which is unique
P ++wﬁ??e characteristic of R-SP remained

— o5mm FEFHRA |

**Et%*ijuf\—,ﬁﬁ Furuya Metal Co.,Ltd.
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TEL:03-5977-3388 E-mail:info@furuyametals.co.jp TEL:+81-3-5977-3388
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We have been one of the leading suppliers of WRe thermocouple products as the high
range of temperature is required due to many environmental issues. We will make our
effort to meet customers' demands from now and so on.

BB (DI Features

Max 2315C Max temp. 2315C
HpoEB O REWV Large electromotive force
UZ7PUT 4D R Good linearity

BZe O AREM - KERFES Vacuum / Inert / Hydrogen atmosphere

Furuya Metal Co.,Ltd.




Calibration Outline
. Max temp. 1300T
L—Z/Max. 1100C) Comparison calibration (national standard traceability / Max temp.1100C)

Degradation-free wire

S = AT Fy TRBAT BECEDOY IS TEEELEL,

With W tip on the top, we have achieved longer life product.

1 SeigFv TR 2y R With Tip / Spot type

2 #0.5emm-0.25pmmAily 0.5dlia, 0.25dia standard

3 BTEA T3V \—=AXFwoI—)UER  Vacuum option using hermetic seal

4 ZEATVav -MoREEEH High temperature option using Mo protective tube

BSTiRT Y TRBER
[ )

- — —

'

WRe 5.26%EEN DEEMFITE K WRe 5.26%T/C standard electromotive force

2E (C) 0 10 20 30 40 50 60 70 80 90

0 0.000 0.135 0273 0.413 0.555 0.699 0.846 0.994 1.145 1.297
100 1.451 1.608 1.766 1.926 2.087 2.251 2.415 2.582 2.750 2919
200 3.090 3.262 3.436 3.610 3.786 3.963 4141 4,321 4.501 4.682
300 4.865 5.048 5.232 5.417 5.603 5.789 5.976 6.164 6.353 6.542
400 6.732 6.922 7.113 7.305 7.497 7.689 7.882 8.075 8.269 8.463
500 8.657 8.851 9.046 9.241 9.436 9.631 9.827 10.022 10.218 10.413
600 10.609 10.804 10.999 11.195 11.390 11.585 11.780 11.974 12.169 12,364
700 12.559 12.753 12,947 13141 13.335 13.529 13.723 13.916 14109 14,301
800 14.494 14.686 14.878 15.069 15.260 15.451 15.641 15,831 16.021 16.210
900 16.398 16.587 16.775 16.962 17.149 17.335 17.521 17.707 17.892 18.076
1000 18.260 18.444 18,627 18.809 18.991 19.172 19.353 19.533 19.713 19.892
1100 20,071 20.249 20.426 20.603 20.779 20.955 21.130 21.305 21.479 21.652
1200 21.825 21.997 22.169 22,340 22,510 22.680 22.849 23.018 23.186 23.353
1300 23.520 23.686 23.852 24.017 24181 24,345 24.508 24.671 24.833 24,994
1400 25,155 25.315 25.475 25.633 25.792 25.949 26,107 26.263 26.419 26,574
1500 26.729 26.883 27.037 27.190 27.342 27.493 27.645 27.795 27.945 28.094
1600 28,243 28.391 28.538 28.685 28.831 28.977 29.122 29.266 29.410 29.553
1700 29.696 29.838 29.979 30.120 30.260 30.399 30.538 30.676 30.813 30.950
1800 31.087 31.222 31.357 31.491 31.625 31.758 31.890 32.022 32,153 32.283
1900 32,413 32.542 32.670 32.797 32.924 33.050 33.175 33.300 33.424 33.547
2000 33.669 33.791 33.911 34.031 34.151 34.269 34,387 34.503 34.619 34.734
2100 34.849 34.962 35.074 35.186 35.296 35.406 35.515 35.623 35.730 35.836
2200 35.940 36.044 36.147 36.249 36.350 36.449 36.548 36.645 36.742 36.837
2300 36,931 37.024 = — — = — — — =

(B fizmV) BRI DHAE
Unit : mv 0~426T 4 4T

426~2315C +0.01x1TC
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