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Custom made
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Lecture topics

Temperature Measurements innovations

1. Stabilized in thermocouple wire
2. Double wall in thermocouple Mineral insulated cable

3. new standards in accuracy

4. Leakage in Autoclave in temperature measurement

How it looks like ?
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Temperature measurement and T/C
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Traditicnal Thermocouple Measurement




Where we use with thermocouple ?

= Aerospace

= Heat Treat / Metals

= Sensor Manufacturers
= Industrial

= Power Generation

= Plastics / Hot runner
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Constant temperature of 1320 °C (2408 °F)
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Innovative in Stabilized T/C wire

CEFIR® / Refrasil® (HG)/ O- Glass &

= Operating temperature 704 ...1206 C
= Good resistance to chemicals
= Excellent abrasion resistance :
= Excellent flame resistance

= Normally supplied without impregnation
= Most expensive
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Innovative in Stabilized T/C wire
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Mineral Insulated Metal Sheathed cable

Mineral Insulated Metal Sheathed (MIMS) Thermocouple Cable

Magnesium Oxide Insulation

CONVENTIONAL MINERAL INSULATED

CABLE CONSTRUCTION
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ACCUTHERM In T/C accuracy measurement

nl'n 0o NDmN It NN

STANDARD & SPECIAL

Table 1 — Initial Limits of Error for Thermocouples

Temperature Range Tolerances-Reference Junction 0 °C [32 °F]
Standard Tolerances Special Tolerances
Type =C °F °C °F =C °F
T 0to 370 32 to 700 +1.00r+0.75%  Note 1 +050r0.4 % Note 1
J 0 to 760 32 t01400 +220rx0.75% +110r04%
E 0to 870 32 to1600 +1.70rx05% +1.00r+04 %
KorN 0 to 1260 32 to 2300 +220r+0.75% +110or+04 %
Ror S 0 to 1480 32 to 2700 +150r+x0.25% +060r+x0.1%
B 870 to 1700 1600 to 3100 +05% +0.25%

C 0to 2315 32 to 4200 t440rt1%




ACCUTHERM In T/C accuracy measurement

v |pnn niwnT v n7ivn “ACCUTHERM” pirT 910 nnn nnn'o TEWIRE
ASTM/ANCI special limit accuracy limit.

special n"wyna o1 M*pY PrTa nn n N4 Ty 2 '9 Nalo It NNTo W pIrTn

standard. STANDARD & SPECIAL
ACCUTHERM

Initial Calibration Tolerances per ASTM E230 and ANSI M(C96.1

Thermocouple Standard Limits Tolerance* Special Limits Tolerance™ ACCUTHERM™ Tolerance* *

Type o
i +].8F (1C) or £0.75% +0.9F (0.5C) or £0.4% +0.5F (0.3C) or £0.2%
] +4F (2.2C) or £0.75% +2F (1.1C) or £0.4% +1F (0.5C) or £0.2%
E £3.1F (1.7C) or £0.5% £]1.8F (1C) or £0.4% £0.9F (0.5C) or £0.2%
K £4F (2.2C) or £0.75% £2F (1.1C) or £0.4% £1F (0.5C) or £0.2%
N £4F (2.2C) or £0.75% £2F (1.1C) or £0.4% £1F (0.5C) or £0.2%

* whichever is greater
** at customer selected temperature points




AccuClave — Pre-made Thermocouple
Assemblies (Type J, K)

«Available in temperatures of 200 °C (400
°F) or 260 °C (500 °F)

extrusion process




AccuClave — Pre-made Thermocouple
Assemblies (Type J, K)

*Available in temperatures of 200 °C (400
°F) or 260 °C (500 °F)

*Applications: Used for lead/lag; load and
tool thermocouples. Out of autoclave

temperature monitoring, oven curing, hot Weicome to TE Wire & Cable's
bonder 1:herm ocouples, autoclave Tracoatie B;LRA. it C N
p rocess | n g View a demo of TRAC in action.
Please enter the TRAC Number
. . . located on the connector of your AccuClave
.O ptl O n Cal I bra.tl O n teSt re pO rtS (Number is two alpha characters followed by six numeric characters)
*TRAC* — Easiest traceability in the macmser -] (B
industry! = ¥

Composite Aero Structures



Properties of Common Insulation Types

Max Continuous | Abrasion Chemical Moisture Solvent Flame
Operating Temp | Resistance | Resistance | Resistance | Resistance | Resistance

Insulation Type

B-Fiber 500°F (260°C) Good Good Fair Good Good
G-Glass 950°F (510°C) Poor Good Good Excellent Excellent
s
=
>
2 Q-Class 1300°F (704°C) Fair Good Good Excellent Excellent
©
()
©
a
M Refrasil HG 1800°F (982°C) Poor Good Poor Excellent Excellent

Cefir 2200°F (1200°C) Fair Good Fair Excellent Excellent




Markets and Applications

Industry

Products

Applicatoins

Used to measure metal temperature when preheating prior to forging, and

Forgin i
eing Cefir™, G, HG, Q stress relieving after forging
Used in long kilns for curing bricks and tiles
Frequently utilized as traveling thermocouples to survey kiln temperatures
Glass, Ceramics, Clay Tiles, ™ Used in glass/fiberglass manufacturing plants in high temperature areas.
. B, Cefir , G, K, Q, TEX, TF . .. .
Bricks Insulation can be any one of a combination of those listed to meet the
individual requirements
Used to measure metal temperature for quality control purposes
Heat Treating Cefir™ G, HG, Q Used to indicate temperature for annealing, aging, or hardening surfaces
of fabricated parts
Metal Qualification Cefir™, G, HG, Q Used for high temperature creep and rupture testing
Used to carry instrument and control signals
New Plant Construction Cables i 8

Used to measure process temperatures

OEMs

All products and special designs

Used to measure temperatures on equipment
Used to interconnect sensors and controls




Markets and Applications

Markets and Applications ( TE@

Tha ot frvoiod same (v TNERNOCOURLE WIRT sinee 04T

=
-

amans '__:-“
Power Gen

Irnsalations avaliobie from TF Wire & Coble

Cocwostte Aero Structures lnstallations

S
ters e [ ?nﬂ) Cryogenics processes




.11 TIT)

L 52 InYN EY

N“Y] MIPI 'WIN 2NN

=8 (%) B =) QO

o'™ noYyn omn DU mp aTm




