= B IREHE N A /0K MNE: —Dielectric Heating /

GINEZYERED

SRKEE - YA VORMEBECRETIFMADEFLUODLREL
MAFRETY , =L K" NEFENLGNEMBTERE

BONNETEINTALILEHBYFERA, -
EORIEEHEKICLDHEE f-Eka)EJJ%%i‘%LTL\iTO o o BE® S
BREIRZAE - v ODRMEAL, NEYICERIRERENM 1 PE | |[HEl
T BLBBHEEAT HIET (5 H—)L) NEERBLET . @ | B T l&@E®
5 2 [£27TMHz D 5E 1708 T27, 000, 000[E], TSR ETAFRIZ A 4 b=t il
MHENEIELEFT O, COBRDBEEILITH L THRIEFD |l ek
TSRBERAFRBHERLLIEL, TRENDEL DM T IRED |
ENEELET,
CORENVNIEETHEERROHLIEEFTHEL.
TD|RDDRAMAEYEY . (KIS a) MEE — (b)) BEIIR e (C) BEVAFR
FEMBAETAVOEMBDORE KRB ERRTEGYERT Ea; no voltage N (b) voltage + & (C) voltage -
- EINE :13.56. 27.12, 40.68MHz
747&&’7111,‘& 915MHz, 2.45, 5.8GHz
FEMBEEET, | IMVORMBAITEEBTMERLES,
ﬂ%@ﬁk/\bﬁ/h huéztﬁriu%fﬂ,&"%ﬂb BABRERELFET [R1)FEARFOFAR—ILDOEKE

. . Fig.11Dipole motion in a dielectric
[Heating Principles] (Fig-11Dip
Dielectric heating and microwave heating have the same heating principles as microwave ovens at home. Due to the common impression
of microwave ovens, one is likely to think that it cannot be heated without “moisture” which is not the case.

The figure on the right shows the movement of dielectric dipoles due to high frequency. In dielectric heating and microwave heating,
dipoles that from the dielectric vibrate at high speed because of the electric field, when a high-frequency electric field is applied to a
heating object. For example, the phase alternates between positive and negative 27, 000, 000 times per second in the case of 27Mhz.
The positive and negative poles of dipole attempt to follow the change in polarity of the electric field. However, the vibration cannot catch
up with the speed of rotation, causing a vibration delay. This vibration delay attenuates in a medium with dielectric loss due to the phase
difference, and heat is generated for that loss. It should be noted that the frequency and wavelength differ between dielectric heating and
microwave heating. (Refer to Fig. 1)

*Dielectric heating : 13.56MHz, 27.12MHz, 40.68MHz
*Microwave heating : 915MHz, 2.45GHz, 5.8GHz

While dielectric heating uses electrodes, microwaves heating employ electromagnetic waves to heat an object without electrodes. The
frequency and the shape of electrode are determined by the composition and shape of the heated object or by the area that is heated.
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eObjectives
Quick temperature rise, Internal heating,
[Features] Welding, Molding, Preheating,
Dielectric and microwave heating are utilized in various markets for high productivity, Vulcanization, Fixation, Thawing,
Energy-saving and environmentally-friendly heating because both instantly make the Sterilization, Mold control, Eliminate insect eggs,
target object heat itself. Puffing dehydration, Sintering,
eRapid Heating (Short heating time) Bonding, Chemical reaction,
The target object heats itself and no time for heat conduction is required, it can be Decomposition,
heated to the inside in a short time. CVD (Chemica| vapor deposition)
eInternal Heating (Heating through the inside of the object) Etching, Cleaning, etc.
Electromagnetic waves hit the entire target object where waves are converted to
heat, which heat through to the inside. eTarget Markets
eSelective Heating(High energy efficiency) Automotive related (various automotive parts),
It efficiency heats the target object since it requires no heat conduction as well as Chemical related, Resin, Rubber, Textile,
selectively heats the object with large loss. Food, Wood, Printing, Ceramics, Food sample,
eHigh Controllability Medical equipment, Office supplies, Plasma,
It instantly starts and stops with an ON/OFF switch. Output adjustment also makes universities, Various public research institutes, etc.
it easy to control the temperature.




