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KRR FE(REFED)E100ELTHELTNES, Contributes greatly to saving energy

and manpower.

% Compared with conventional system
(hot air circulating) defined as 100%.
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As the absorbance of an object to be heated varies,depending on the material,several types of Far-infrared heaters as light emitters with different chara-

cteristic values are made available,You can select from among them,taking into consideration the heater length and watt density (W/cm*) according to the
shape and mass of the object to be heated.

A—FT4 T84T
Coating type

I3V a4T RENBA T

Ceramic type Panel type

2 %’@jﬂ%ﬁffﬁ Transport mechanism

WNRHOTIR, BE. FEANICIYRBOBEFEEARELTVET,

A variety of transport systems are available, depending on the shape, mass and productive purpose of the object to be heated.

SUST A — Yo a—5—1k&E

TI7AVAYD A
SUS wire Teflon mesh Ring roller

HARE—5—FI—>
Side roller chain

TI7AVENLL
Teflon flat belt

ZOMIZH, Fr—2/\— SUSHAYY A byTA—F—F—UELRIEARETT
Chain bar, SUS mesh, Top roller chain, etc also available.

A—)LtoA—LTOEZELHY, I A VHEUNCE, BOXFARKITTDHZLEEAEETT,
Field proven for Roll-to-Roll processing as well. Available as a box type oven in addition to the conveyor transport type.
We may also provide box type oven instead of conveyor system.

REY e
FUTABAMMB DI 7S v T —HBILRRMRE—2—DEWVEE IR X —ICL2BELRBE LRI RELLBEIATI7/LEERLET,
Futaba's unique hot air shower mechanism controls excessive temperature increasing from the high radiant energy of Far infrared

ray heater and realize stable temperature profile.

Air Shower

o . . fé*&% : i@%ﬂﬂﬁiﬁ . I%H”ﬁﬁ Cooling mechanism :/7""/9'7— Signal tower

3 E 2R Eiﬂ-é%ﬂ% ERR-OTHYETMN, EHD » ERERH] Forced draftcooling  FEEEAL R Transfer convyer
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Z 4{% ey RS L - Safety mechanism : Overheat protector HEPAZ 4 )LA—  HEPA filter A%+ 44— Neutralization apparatus
Eg i.) No temperature contorol mechanism In addition to the standard safety system,a IRBERRERAT Temperature recorder ) —4#R414z2H — Work detection sensor
%’_ = — REM@EE  "Y safety system that meets your safety requi- BYFISHRIL Touch panel

3 % There is temperature contorol mechanism rements can be made available

FRSTRERE (1)  Irradiation time EBFRIRERE Low Oxygen system
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Guide to Pre-implementation Testing

BER T I HILEA—2T, REBFIEHM R VCRABEMOMEETo>THYET,
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BAZCREADOBIEHREBICSBNEDE T,

At the Technical Center,Futaba is con-ducting the study of environmental control technology and heat treating technology. Tests have

been conducted with the aim of develo- ping efficient heat treating equipment and meeting the needs of varying genres particularly through

the basic research on far-infrared ray technology.We are ready to accept your request for sample testing free of charge for research
purposes before implementation of heat treating equipment. Please feel free to contact us if you wish to implement it.

TAMNZEATLTH YT ESEYNEE BEEHEERBLET. BESUNTRRE. TI/=AIL U A—ICTRF N EZE
TANKROFER - FHANHEE T, CFEADLELNANGE CTHEICTTH Y FILEMBANIEL, SRELTOFHBERIEETT .

KUYV TILOME - IR TEICE o TEBZF TERNGEETIVET,

If you send a product sample to us, we can collect temperature data and proceed to sample processing. When we are short on time, we
will perform sample processing in advance and ask you to visit us, depending on the obtained results of evaluation. Moreover. tests can

be done under varying conditions.|f you come to our office, you can confirm the test conditions on the spot.
X Your request may not be able to be accepted, depending on the material, shape and size of the sample.

TH=hNtv48—B# Facllities at the Technical Center

EFRNMEMBEE 28
1# W600(E%1500) hn##ERL2000 ALFREFRT 10sec~180min JRE#E~300°C
2# W850(F%h750) MEFBLI000 ALIEREFR] 1.5min~6min  EE#F~200°C
KINEY DI TR - BEAICKYRBYE T, FHIESHOEETESL,
1#W600(Usable 500) Heating section L2000 Processing time 10sec~180min Temperature range~300°C
2#W850(Usable 750) Heating section L3000 Processing tiem 1.5min~6min Temperature range~200°C

- SEREKERHR (R-T600nnF) - BREREE (A~T600mmsH) - EEE - RELES - BERERH - EFXF
- REERES - RO UV— VR MR#EY44 X W320xD320 HXERISHZE W150xD150 - JEHEfi iR Bt

* Dryer (Inside dimension 600mm square) * Constant temperature and humidity chamber (Inside dimension 600mm square) * Anemometer
* Temeperature recorder * Low resistance meter * Electronic weight scale * Surface resistivity meter
* Screen printing machine plate size W320xD320  Printing size  W150xD150 * Contact thermometer

M ZERZ

TEL 04(7141)2100 FAX 04(7141) 2110

E-mail:futaba@futaba-kk.co. jp [=]
https://www. futaba-kk.co.jp
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Far- nfrared ".ay
HEATING MACHINE

Construction




‘ im Far infrared ray
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Far infrared ray are a type of electromagnetic wave in the longer wavelength region more than 4 micrometers. Once the object Being
Exposed to irradiation from Far infrared, it will transmit intermolecularly as heat energy self-generated coming from resonance
absorption by oscillation frequency (infrared absorption spectrum ) peculiar to irradiated molecules results in activating molecular
oscillation and fluctuation in oscillation amplitude.

Far-infrared ray heating requires no heating media such as air, and the heat energy conversion time is quite short. These will enable
rapid processing 5 to 40 times faster than the conventional circulating hot air heating method.

Choosing conveyer system will sustain uniform heating to the object and lead to a stable production.

EFRIMRICE DERA MBS X[ FIREER K]

Radiation Heating by Far-Infrared rays [schematic
molecular oscillation diagram]
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Classification of Electromagnetic Waves by Wavelength
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High-polymer materials has the property of absorbing infrared ray.
Specifically, absorption spectrum are concentrated at wavelength
of 4 to 15 micrometer.

‘ “t ‘n Radiation and absorption

FUTABADZEFRIMRE—F—(F 6 u mEE—VELT=
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FUTABA's far infrared ray heater has a peak emission
wavelength of 6 micrometer and it matches the
absorption spectrum of high-polymer materials.

TREBEREICISE—VRREMFAIRILF—D
ELERLFES,

The figure bellow shows the relation between peak
wavelength and radiation energy in operation

BOFHEOFARMRANZ BIUF  Examples of Infrared rays Spectra of High-polymer Material
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‘ ? :-‘b Annealing
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In case of plastic materials, heat treatment upgrading spread ability by softening molecular organization is called annealing.

In principle of plastic molding when expanded resin rapidly cooled during pressing into the molding, matters such as molecular orientation

strain, residual strain, molding shrinkage, post shrinkage appears. Moldings that requires mechanical strength, chemical resistance,
dimensional stability, etc., need to be subjected to secondary heating to cope with the above-mentioned phenomena.

ERMETOZ=—VIE
BB = — LIz

Far-infrared ray for annealing

%EI_LH% FEﬁ 7 i }[/ Short-time annealling
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AT 4AVTOERGAIREERY,
EEMORMLEICERRLES,

For varying types
of annealing

Be able to process 1/5 to 1/40 5’%@35'@1?&1&77&
faster than the conventional
circulating hot air heating method.
In-line operation is able choosing
conveyer heating system, and it will

contribute to improved productivity.

EEMEDR L

Increased production efficiency

SBFYOMRE

Yield enhancement

TEEDHIH

Decrease inventory

AV FA42F=—)L In-lineannealing
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Far-infrared ray heating machine
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In-line annealing
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Inspection / post process

‘“ N E{t Drying- Hardening
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Printed electronics using printing technology continues expansion. Printing paste material to the base material and execute heat treatment forms

coating with electrical property. In drying and curing process, paste material cures with solvent vaporing from the coating by applying heat.
This application is heavily used on production line by means of able to process faster using far infrared ray.

m*ﬁ: Thermosetting
EHRIMNR + TF 97— IR+ Air Shower
YyYYYYYYYYYYYVY . i
aA-F4 TR Coating layer A—TAVI TR Coating layer A Al Solvent ,
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Ty » L b - . @ : LI 5 aA-F4 oating layer £
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41  Base material #®#  Base material E#t  Base material
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Processing time can be reduced to 1/5 to 1/40 than the conventional circulating hot air \
system. ° g migl: %ﬁﬁt\ !
MEMZTHEK TN

X%ﬁfﬁ Field-proven data

RBPZIRIP | 45D > @ FRHNRNRERE : 25

Hot-air oven: 45minutes, far-IR heating machine : 2minutes.

Applicable roll-to-roll processing as well.
% Please contact us for more details.

‘ mﬁ .ﬁﬂ Specific Examples of Heat Treatment

[FHiR Uses)
7’_—JU Anneal

B A—%2—/\%Jl Panel meter

E\Y FS1 A/ — Headlight glass

W5 —FERA/N—/ %)L Screen display for car navigation system EBEEIEBRNNEERS Automotive trim

WESERAK

BEER& Functional component for automotive MEEAZSE Medical equipment

WEE Joinery B7-rJU L (PET.LCP) Film

RIRE IR coating drying

BFPC Fim M7 L% Prepreg M7 >t — Condenser
B>y F+t >t — Touch sensor

WEEM -G (Ag/Cu/ LIRAN Zv TV I BRIRRVAZIR / AH—KR>)

Electrical conducting material / Insulating material (Ag/Cu/ Resist / Ni/ Liquid polyimide / Carbon)

%@'ﬂﬂ other

WiZE&B{t Adhesive curing /)OI LD2KXANER Secondary vulcanization of silicon rubber MK &21& Water drying

BEEAEM All-solid-state battery
ECOF WF v Chip resistance

(&35  Examples of Heat Treatment)
nE /& -#21& Heating: Drying F7=—JL Annealing
= %81k IR X7 Nk 221 Nk 21 fEER1E HBEHRE BB EHRE TERE
IE E Drying Hardening Drying- Cure Heating* Drying Heating* Drying Crystallization Removal of residual strain |Removal of residual strain Dimensional stability
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Adhesive paste Silver paste (t:03mm) Copper foil ITO film Automotive headlamp Pipe for LED lighting P%&éﬂ&}%t}]};’l%\e
SRS (53)
ProcessingEtime 1.5 2 25 3 10 2.5 1.5 3.5
IR RE (C)
Process‘iI:.g temperature 140 150 120 400 140 125 125 125
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e IR REEHE /O EES R A
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Adhesive paste Silver paste
N
gu! 140°C*1.5 min : 150°C*2 min
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140°Cx10 min

(&—11Y)

Polycarbonate
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125°Cx1.5min
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Pipe for LED lighting
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Polyoxymethylene
(Polyacetal resin)
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