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Abstract

This paper investigated about heating, NTC, PTC and capacitive properties of electronic
ceramics and applications. Studied electronic ceramics were heating materials, NTC materials, PTC
materials and dielectric material. Studied heating materiais were Zn0+0.01Nb,O; . Zn0+0.02TiO,.
Studied NTC materials were NiMn,O,, Fe,0,+Nb,O,, SnO,+Fe,0,, MgFe,0,+Fe,0,, Mn  Ni, Fe 0, and
LaCoO,  Studied PTC materials were BaTiO,+0.9Zr0,, BaTiO,+0.01Nb,0O;, BaTiO,+0.05Nb,0,,
BaTiO,+0.1Nb,0;, (St Pb, ITIO, Pb(Zr, ,Tiy Y,.)0, . (Bay Pb, JTiO,, Ba(Ti,,Sn, JO,, Bi,O,+Fe,0,,
Zr0,+MnQ,, Sn0,+2Co0 and SnO,+Cr,0, and studied dielectric materials were BaTi0,+0.18rCO,,
BaTi0,+0.92r0,, BaTiO,+0.01Dy,0,, BaTiO,+0.01Nb,0,, BaTi0,+0.05Nb,0,, BaTiO,+0.1Nb,0,,

(8, 5Py JTIO, POIZr, Ti, Y, )0, (Bay ,Pb, JTIO, and Ba(Ti, ,Sn, ,)O,, (Ba, La, )TiO, and
(Ba, ;Zn, J)TiO,. All samples were prepared by standard ceramics techniques. Phase identifications
were studied with X-ray diffraction technigues.

Studied heating properties were the supplied electric power dependence on temperature,
and temperature-time characteristics. Studied NTC properties were electrical stability, NTC effect and
resistance dependence on temperature. Studied PTC properties were PIC effect. Stud'{d capacitive
propertias were dielectric properties in dc and ac electric fields, charge-discharge, varnistor property,
capacitance-vchage property, high frequency capacitive function, effect of high etectric field on
propertuy transition from PTC to NTC, frequency-to-voltage transformation and voltage-to-frequency
transformation.

Heating property was applied for constant temperature control.  NTC property was applied
for temperature sensor, control temperature sensor and cool switch.

PTC property was temperature sensor. Capacitive properties were applied for voltage filtering device,
phase-shift device and frequency sensor.
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1. MIAdEALAZAEL ZnO+0.01ND,O, IfsAmMNMInsususiesamall Jumnedludidnain
uszasIianuFau (2545) |

The ZnO+0.01Nb,O; preparation and testing for temperature response, thermoelectric and

heating material study.
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Abstract

Disc-shaped ZnO+0.01Nb,O, samples wera prepared by standard ceramic techniques.
The linear relation between resistance and temperature comesponds to R = -0.0433T+8.5089.
Resistance decreasing rate comesponds to AR/AT = -43.16 S °C. The refation between
thermo-emf and temperature comesponds to AV = -8x10°1°+0.01147-0.3166, and Seebeck
coefficient(OL) is 9.72x10° V/°C. When electric voltage of 220 Vac was supplied for 3min 26s,
sample temperature increased from room temperature (24 °C) to 245 °C.  This prepared sample can
be used as a temperature sensor, thermoelectric materiai and heating efement.



2. mnRRdnAussnlsEgnAliaes BaTio,+0.18rCO, (2546)
Electrical properties and applications of BaTiO,+0.15rCC,

umanaihiausasiFenis BaTiO,+0.18rCO, fiauntsuamamiimniulszginiluauu
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This articie proposes properties of BaTi0,+0.15rCO, material. Sample behaves capacitive
affect i de electric field which shows resistance dependent on time.  AC electric field resyits at
frequencies of 100 Hz, 120 Hz, 1 kHz, 10 kHz and 100 kHz show that impedance, capacitance,
dissipation factor were decreasing, but conductance and quality factor were increasing as the
frequency increasing. The sampie can filtter voltage at 200 kHz-400 kHz frequency range and split low
frequency from mixed low and high frequency at kHz region. The sampie can be phase shifting of
electric voltage at frequency about 500 kHz and frequency 1o voitage transformation at 1 kHz-500 kHz
intervai.

Key words: BaTiO,, Ferroclectrics, Capacitors, High pass fitter, Phase shifter



3. amasanrsdusznnuindsfiivennisidaifussunngmss PTC vacinn
BaTiO,+0.92r0, (2546)

Effect of frequency and poling fieki on the electrical properties and PTC effect of BaTiO,+0.9Z10,

material
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Disc-shaped pellet 's sampies were prepared by Standard ceramic techniques. Sample
formular was BaTiO,+0.9Zr0, and had yellow-white color. When the sampie was measured in ac
electric field, impedance(Z), conductance(G), capacitance(C) dissipation factor(D) and quality
factor{Q) at frequency(f) 100 Hz, 120 Hz, 1 kHz, 10 kHz and 100 kHz were in the following equations :
Z=45.641""" ; G = 0.004*" ; C = 3.3468"™" ; D = 0.1877**" and Q = 5.3587"*"™. Sample
impedance decreased rapidly in 1 kHz to 20 kHz interval. Sampile could filtered high frequency
voltage in 200 kHz 1o 320 kHz interval. Sample was poled with electric field 3.96 kV/mm for 48 s,
resistance before and after poling were 11,900 MQQ and 24.075 k{2, respectively. Sample showed
PTC effect after poling, resistance increased very rapidly in 80 °C to 82 °C interval with resistance
increasing rate equal 1205.39 k£Y °C. Curie temperature(T ) was about 80 °C. Sampie was capacitor
before poling and PTC thermistor after poling.

Keywords : material properties in ac electric field, high pass fittering, PTC thermistor



4. suiResarslunnulnieiy menssaussiulnfhsuidigaenuuseeessmuniliia
utageiiidameuisuwiasresnniten pTc Wit NTC dhwiuieniing BaTio,+0.01Nb,0,
(2546) _

Material properties in alternating electric field, high pass filtering and the effect of electric field on

property transformation from PTC effect to NTC effect for BaTiO,+0.01Nb,O;'s ceramics
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Abstract

Disc-shaped peliet BaTiO,+0.01Nb,O, samples were prepared by Standard ceramic -
techniques. The sampies have white-yellow colour. Sample phases were characterized by XRD.,
Resistance before and after poling were 20.5 M{ unz 43.2 i), impedance(Z), conductance(G),
capacitance(C), dissipation factor(D) and quality factor(Q) at different frequency(fibefore poling have
relation as follows : Z = 17.73f"™* ; G = 0.0126(** ; C=8.2839""" ; D = 0.2402"™ uac
Q=4.1729F"™. Impedance decreased rapiily when frequency was incresing in 1 1o 150 kHz
interval and had relation corresponding to Z = 2645.2f>"" and the sample couid filtered electric
voltage very well in150 kiHz to 320 kHz frequency interval. So, the sampile couks be applied as high
pass fiter. Sampie showed PTC effect before poling and resistance vs temperature relation
corresponding 1o R = 0.0731° - 2.0768T + 35.418. But after poling, the sample showed NTC Effect
and resistance vs temperature relation correspondm to equation R = -0.0004T° ~ 0.1842T + 50,229,



5. mnindanruszmmiseniliess BaTio,+0.010y,0, (2545)
Electrical Properties and Applications of BaTiO+0.01Dy,0,
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Abstract

AN
This articie proposes electrical properties and applications of BaTi0,+0.01Dy,0, material.

AC electric field results at frequencies of 100 Hz, 120 Hz, 1 kHz, 10 kHz and 100 kHz show that
impedance, capacitance, dissipation factor were decreasing, but conductance and quality factor were
increasing as the frequency increasing. Sample hehaves high frequency capacitor, especially at 500
KHz. The sample can filter voltage at 50 kHz-100 kHz frequency range and spiit low frequency from
mixed low and high frequency at kHz region. The sampie can be phase shifting of electric voltage at
frequency about 513 kHz and frequency to voltage transformation at 40 kHz-580 kHz interval. PTC
effect 's result shows that sample resistance was increased as temperature increasing at 26 °C-200°C
interval and positive temperature coefficient of resistance of the sampie was 0.0152/ °c

Key words: BaTiO,, ferroelectrics, high pass filter, capacitors, thermistors



6. manipnefludiinedn Fuie vidnadn use wiviinana MgFe,0,+Fe,0, (2546)
Thermoelectric, ntc, dielectric and magnetic properties of MgFe,0,+Fe,0,
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ABSTRACT

\
Prepared MgCO, + Fe,0, was black color. When thermoelectric effect was tested, found that

Sesbeck coefficient was -86.3 IV/'C. Sample was n-type conduction. When nic effect was tested,
found that negative temperature coefficient of resistance was -1.04 'C. When dielectric properties
were measured in ac electric field, found that the refation of Z, G, C, D, Q vs f at room temperature
(24 °C) and at frequencies 100 Hz, 120 Hz, 1 kHz, 10 kHz and 100 kHz, found that impedance and
capacitance were decreased, but conductance was increased when the frequency increasing. The
dissipation factor was a small value and quality factor was a large value at 10 kHz. When self
induction and mutual induction were measured, found that prepared sample's core had magnetic
behaviour which assist 1o increase the self inductance value and mutuat inductance value. When
transformer core which made from this sample was test, found that voltage transformation ratio of the
transformer had increased when the sample was used as magnetic core.

Keywords: thermoelectric property, nic prpperty, dielectric property, magnetic property



7. Fabrication and physical properties of NiMn,O,, ZnO+0.02TiO, and FeNbO, as thermoelectric,
heating element and negative temperature coefficient materiais (2547)

Abstract

This present work was undertaken as a study to clarify the thermoseiectric, heating and
negative temperature coefficient effects. The composition of the sampie before firing were NiO+MnQO,,
Zn0+0.02Ti0, and Fe,0,+Nb,0,. After firing, the first sample was a singlie phase material (NiMn,0,),
the second sample was the mixed two phase material (ZnO , ZnTiQ,) and the third sampile was a single
phase material (FeNbO,). The prepared NiO+MnO, and FeNbO, resistances were 18.65 k{2 and 5.9
K2, respectively. The NiO+MnC, material shows the thermoelectric effect. The thermoelectric
voltage versus temperaiure relation corresponds to the equaticn, V = 0.002872-0.4342T+14.304 with
R’= 0.9953. So, the sample was n-type material. The computer interfacing circuit which has
made can exhibit the picture of the thermoelectric versus time relation.  This sample was investigated
for obtaining the type of the electrical camiers in ceramics. The temperature versus supplied electric
power relation of the ZnO+0.02Ti0, material comesponds to the equation, T = -1x10°P*+0.0335P-
10.531, with R°= 0.9892. This sample can show the electricity to heat Bonversion very well. The
sample shows heating effect. The picture of temperature versus time can be shown with computer
interfacing circuit system. This material was studied for heating element for the electric fumace. The
sample resistance versus the temperature relation of the Fe,0,+Nb,O, material corresponds
to the equation, R = 5.4961e""™", with R’= 0.9945. The negative temperature of coefficient of the
resistance (OL) was -1.03 %/°C from 25 to 100 °C. and -0.84 %/C from 100 to 200 °C. So, the sample
shows NTC effect. The sample was n-type semiconducting ceramics. After the calibration by the
measurement of the temperature (T) versus voltage drop (V) T, then compare between the true
temperature (Ttrue) from commercial apparatus and the measure temperature (Tmeasure) from the
computer with the prepared sample for determining the accuracy from 24 to 200 °C. So, the prepared
sampie can be used as temperature sensor with computer displaying. Testing system for temperature
measurement and control is composed of a prepared sampie as a temperature sensor, solid state relay
for control and the computer as display device. After the furnace was heated and then the fumace
temperature was increassed to a setting temperature, computer will control the temperature at constant
temperature at a given irterval.

Keywords : Thermoelectric effect, Heating effect and NTC effect



8. A New Positive Temperature Coefficient Effect Based on Bi,0,+Fe,0, or ZrO,+MnQO, Material and

Used as Temperature Sensor (2548) .

ABSTRACT

The Bi,0,1Fe,O, (sample 1) and ZrO,+Mn0, (sample 2) materiais were prepared by standard
ceramic techniques and identified the phase by XRD technigues. The PTC effect was tested. The
both sampies were applied to be temperature sensor. The sample 1 exhibits PTC effect from 25 to
110 °C that the positive temperature coefficient of the resistance () was +183.24 %/°C. The
maximum resistance was 22.24 M{D at 110 °C. The sample 2 exhibits PTC effect from 25 to 130 °C
that the positive temperature coefficient of the resistance (OL) was +7.08 %/C. The maximum
resistance was 9.08 M{2 at 130 °C. The PTC effect was similar to barium titanate. The PTC effect in
the Bi,0,+Fe,0, and ZrQ,+MnO, samples were discovered in the first time. The prepare samples and
the temperature monitoring with computer system can measure the temperaiure in the range 25 Cto
65 °C (sample 1) and 25 °C to 85 °C (sample 2). The working temperature of these sensors are in the
PTC region which are very sensitive to heat.

Keywords: PTC thermistor, Temperature Sensor N

9. meussadulfausesulwhiduinas e (Sr, Pb, )TO, Wrnzifindmeusinsynss
RLC saunsaiained (2548)

Voltage-time curve displaying with computer of (Sr, Pb, JTIO, material as RLC series resonance
OCCUITeNce

The computer interfacing circuit was prepared and program was written for displaying the RLC
series effect. The sample was (Sr, Pb, JTiO,. Impedance of the circuit was a minimum value and the
curment was a maximum value at resonance frequency that observed from voltage changing on the
computer screen.

Key words : ferroelectrics, RLC series resonance, computer interfacing



10. dngnecindeiiatmifimilums $n0,+2Co0 Ut SnO,+Cr,0 fiszanilditiu
winguunii
The new types of positive temperakrre coefficient effect based on Sn0,+2Co0 and Sn0,+Cr,0,

ceramics used as temperature sensor (2548) ,
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The Sn0,+2Co0 and Sn0,+Cr,0, materials were prepared by standard ceramic techniques
and the phase identified by XRD techniques. The PTC effect was tested. Both samples were applied
as temperature sensors.  Sample 1 exhibited PTC effect from 25 to 110 °C and the positive
temperature coefficient of the resistance (CL) was +18.2 %/C. The maximum resistance was 28.5 M{2
at 110 °C. Sample 2 exhibited PTC effect from 35 to 85 °C and the positive temperature coefficient of
the resistance (OL) was +28.6 %/'C. The maximum resistance was 91.8 M{2 at 85 °C. The PTC effect
was seen to have its onigins in the resistance of the grain boundary region. The PTC effect in both
samples was discovered for the first time.  The prepared samples and temperature monitoring with a
computer system can measure the temperature in the range 22 °C to 70 °C (sample 1) and 40 °C 1o
120 °C (sample 2). The working lemperature of these sensors are near the PTC region and they are
very sensitive to heat.

Key words : PTC thermistor, temperature sensor



11. PTC effect of holmium oxide-copper holmium oxide ceramics before and after poling. (2545)
unAnss
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12. NMaTRNiEN SnO,+Fe,0, , CoFe,0, URE Zn0+0.1Ag,0 ustmwustanAlsdmiuneaunu
ganpd mafufmampuusenvaseulnngnecirend (2547)

Abstract

This paper examines the fabrication and some application of selected oxide materials in
computer interfaced measurement devices. The (SnO,+Fe,0,) material could be used for temperature
measurement and control at 24-200 °C.  The CoFe,O, was magnetically induced with a self
constructed magnetic fiekd generator to produce a magnet which could be use as a rotation sensor.
The magnetic field of a commercial permanent magnet measured by the self constructed apparatus
was found to be 8.66x10” Wivm-. The Hail effect in (Zn0+0.1Ag,0) material was exar{'ned. The
measured Hall voltage (v,) is about 3.31x10° V, the caiculated electric carmier concentration is about
2.8*10" electrons/m’ and Hall coefficient (R,) is about 21.62. In each case fabricated ceramics have
been characterized by phase analysis using XRD.

Key wond : temperature sensor , rotation sensor, Hall effect
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Disc-shape Mn, Ni, Fe,O,, Mn, Ni, .Fe, O, and Mn Ni  Fe,O, samples were prepared by
standard ceramic techniques with firing temperature of 500 °C and 1200 °C, respectively. The
physical propertias of the samples were measured such as electrical stability and NTC effect.
Measurement system for resistance-ternperature relation with computer was constructed for NTC
testing. The calculated negative temperature coefficient of resistance of these three samples were
-0.0145°C", 0.0136 °C”, and 0.010°C" , respectively. The Mn,Ni,Fe,0, is very sensitive to
temperature response. So, all samples can be used as temperature sensors. Temperature
maaslremenf system with Temperature measurement system with computer interfacing and using
prepared sample as temperature sensors was constructed which can measure temperature ranging
from 25 °C to 170 °C.

14. MasinusmassumIAEUT#ISS Mo, Ni, Fe.0, itngnatdithaisuseauny

rund (2547)
SAMPLE PREPARATION AND NTC PROPERTY TESTING OF Mn, Ni, Fe.0, FOR TEMPERATURE

MEASUREMENT AND CONTROL SENSOR ~

Wuitmfeunniismusay Mn, N, Fe,0, Safanlzdvigamiisssrmuinmmrsstni
i eenunuszsurnmaseuidneufmsRuusasnnsgnineRwie AR Dy
Wisuacaruangomniilugay 26900 °C uss 0 T -50 °C ihuandde

Abstract:

The bulk sampie with composition of Mn, _Ni, ,Fe.C, were prepared. The negative
temperature coefficient of the resistance of the sample was measured. The design and construction
for computerized test system as a sensor and temperature controtier in the range of 25-900 °C and

0-{-50 °C) were done successfully.

Keyword: NTC themmistor, Temperature sensor



16. manTRladiEnmdn nansesussdniy  arweRfuAuLssAL  msutiasusedulnfinly

i mmAuuseamiseqini ssnsslind Ba, La, TIO, usz (Ba, Zn, JTIO, (2548)
Dielectric property, voitage filtering, capacitance-voltage dependence, voitage-to-frequency conversion,
charge and discharge of Ba, L a, TiO, and (Ba, .Zn, JTiO, ceramics

unrnte

amiretnafituniisrunsu A8 Ba, La, TiO, (W77 1) unz (Ba, Zn, )TIO, (A7 2) 1iledn
suTRlABEnn s sssRgnugTiteriBaRumed aagliussinlszneuntrgruedinn
sanclunnsfinonidifady arunhliussimlzneugarmimdsmdaosiineadifady s
f1uaz2 annanzesunAulnATa AR 40-140 kHz As BNt ARl2: 0.5-10
Ktz WAzaTR 1 uaz 2 sunsonteassaiifuouag BRI 20-500 KHz uns 20-200 kHz
MLl Arqlvieneans 1 uas 2 sefiii i Aulvmciusiultindady WeRamnns
meufumadracarifuruinrheussmnalsmsdithusiuinfussmiswusdutin
dhunrnd AnfussdemnrmingnAdidhoiianad Weshasfededniussimaiuacae
Ursyfnnmafiomefilunaduie

\
Abstract

The prepared samples were Ba, la, TiO, {sample 1) and (Ba, Zn, JTiO, (sample 2)
ceramics. When the dielecirics properties of both samples were measured at room temperature,
found that impedance, capacitance and dissipation factor decreased as frequency increasing, but
conductance and quality factor increased as frequency increasing. The sample 1 and 2 can fiter high
frequency voltage in 40-140 kHz range anxt low frequency voltage in 0.5-10 kHz. The sample 1 and 2
can filter band frequency in 20-500 kHz and 20-200 kHz range, respectively. Capacitance of both
samples increased as voltage increasing. When considered the impedance-frequency dependence,
all samples showed frequency-to-voltage conversion and voltage-to-frequency conversion.  So, both
samples can be used as the frequency sensor. The apparatus for charge and discharge displaying
with computer was construcied successfully.

Key words : dielectric property, voltage filtering, capacitance-voitage dependence, voltage-to-
frequency conversion, charge and discharge



17. Unngmacinsniaang inefli@dinadn nrewssiulifin aiueed anugusaAy
uscutnsusasulniiiiuaudeasss Batio +0.05Nb,0,, BaTiO,+0.1Nb,0,, (Sr, Pb,,)TIO,
Pb{Zr, Ty, Yo 5)0; . (Bay, P, TiO, uas Ba(Ti, Sn, )0, (2547)

PTC, Thermoelectric, voltage fittering, varistor, capacitance-voltage and

voltage-to-frequency conversion effect of BaTiO,+0.06Nb,0, , BaTiO,+0.1Nb,0,, (8r, Pb, JTIO, ,

Pb{Zr, Tiy,Y,4)0, . (Ba, Pby, JTiO, and Ba(Ti, ,Sn, ,)O, materials

At *
LUrANEE

saethaRTnuiisounas A a1e7 1 : BaTiO, + 0.05Nb,0, #117i 2: BaTiO, + 0.10ND,O,
R 3 : (51, P, JTIO, 77 4 2 PD(Zs, TigsY, )0, W1TH 5. (Ba, P, JTIO, unzasf 6
Ba(Ti,sSng,)0, m‘ﬁnnmuﬁmwlﬂﬁﬁﬁuﬁuqmnqmm 25-200°C 88T 2 uane
asFF\Ine 25-75 °C fAndinlrnignamniivasmnadnmuiidiuinn (o) winfu +6.6 %°C a1
3 usmemATARTI 9 25-80 °C TaiiAn O winrfL + 21.08%C 8127 4 usmenanAATT I 25-80 °C
Tntiiin OL i ©.75 %°C #1sh 5 uanamnARAT I 25-85 °C Tandlan oL = 130.58 %/°C uazansil
& L IATIAIUY2 27-140 °C IntilAn O = 8.52 %G tngmraliil Fifistuliurleniiems
trzyndldidhaisdnnamnil SetmmnRmefbadnninruhansi 3, 5oz € ilunryiian fuas
sifusaraiin p A1 1, 2, 3, 4, 5 Az 6 smrnnTBwNAUlN AU 120-225 kHz, 80-225 kHz,
150-400 kHz, 100-200 kHz, 150-250 kHz UAE 150-280 kHz iy samriamamezesussiulnfingl
srlrniemnlgniddusinroimmrsussiltingein 4 2 ussemiiRcnmeflaciiend
fflidudadurnty 17.8 ussiinmadratremanlzgnidiuminraRissfusdulwihduly
ner momdiniufrwineaegihifussiulitheeceni 1 sunreinlfussmriamuiniiulu
snuzfuseiibiwi gy SeRvranussdumismniarainmussmuinard
Fhusdiivussrmsussiuivindusmd  Fohermiaanmiizgnfddukiasesd
dRATUETIRIRINIT 1,3, 4, 5 uAz 6 AR 2.7 kiz - 22.7 kHz, 1 kHz -11 kHz, 1 kHz - 13 kHz, 1 kHz -~
19 kHz LAz 1 kHz - 13 kHz MuRIAL

Abstract

The composition of prepared samples were sample 1 : BaTiO, + 0.05Nb,0, , sample 2 :
BaTiO, + 0.10Nb, 0, sample 3 : (Sr,,Pb, JTIO, , sample 4 : Pb(Zr, ,Ti, Y, )O, . sample 5:
(Ba, P, JTIO, and sample 6 : Ba(Ti,,Sny,)0,. When the resistance-tamperature dependance of
these sampies were measured at 25-200 ° C, the sample 2 showed PTC property at 25-75 °C and the



-1

positive temperature coeficient of resistance (1) was +5.6 %/'C, the sample 3 showed PTC property at
25-80 °C and Ol was + 21.08%/°C, the sample 4 showed PTC property at 25-80 °C and (t was 8.75
%/°C, the sample 5 showed PTC property at 25-85 °C and O was 130.58 %/°C and the sample 6
showed PTC property at 27-140 °C and Ol was 8.52 %/°C. PTC effect will be used as temperature
sensor.  When thermoelectric effect of the samples were measured, the sample 3, 5 and 6 were n-type
materiais, but the sampie 4 was p-type material. The sample 1, 2, 3, 4, 5 and 6 can fiiter the electric
voltage at 120-225 kHz, 80-225 kHz, 150-400 kHz, 100-200 kHz, 150-250 kHz uat 150-280 kHz,
respectively. The electric voltage filtering ‘s results will be used as high voitage filter (HPF). The
sample 2 showed varistor property and the non-inearity exponent value was and will be used as over-
voltage protection device. The capacitance-voltage relation of the sample 1 was measured and
showed that the capacitance will increased as the eiectric voltage increasing. When considered the
impedance-frequency dependenca, all samples showed frequency-to-voltage conversion and voltage-
to-frequency conversion. So, the all samples can be used as the frequency sensor. Operating
frequency of the sample 1, 3, 4, 5 and 6 were 2.7 kHz - 22.7 kHz, 1 kHz -11 kHz, 1 kHz - 13 kHz, 1 kHz
- 19 kHz uag 1 kHz - 13 kHz, respectively.
.

Key words: PTC, Thermoelectric, voitage filtering, varistor, capacitance-voltage and voltage-to-

frequency conversion effect

18. MMATENETT LaCoO, wassumInsususInegamiilugae-133 Ga135 °C ustrbsegni
Wilusdminransu (2547)

LaCoO, material preparation, tempersature rersponse test at -133 to 135 °C range and used as cool

switch

- "
UNANYD

WAmnkunhifisafninngmeiinidvignmgiififusuees LaCoo, luingumydl
1331351 prusmmnRBuRIRARA Mg -133 T 120 °1 InefidinirzAndgomgiives
Arsieruiihuny (o) iU -56462.8 %A SATETuImIATIuNTIIR ~133 °8 fumoainunmy

# 23 %5 HAmlrann 34,0015 v inassusmiaduiinarensasildiusfuem  dnsonms
FnmmsrinfiiAnlmanm 11.34 ot



The negative temperature roeffiicient effect of LaCoO, had been investigated in the temperature
range -133-135 °C. This sampie showed the excellent negative temperature coefficient property from
-133 to -120 °C with the measured high negative temperature coefficient of resistance (€4} about
-56462.8 %/C. The resistance ratio between —133 °C and 23 °C was 341,091.5. The cool switch
made from this material was tested for the first time. The switching operation time of this switch was
about 11.34 5.

19. nmuanusulAnkzqinitdfuiunssinfulqinidenesfiomed (2548)
1MARE

Vitlrzsurrmdndalummusandulialsy nihimusuoe sz infivion
amsfomed SEmnduanmnlrznmne: Snuliunnnrurefitnhasaieasusumesty
ureiiloti niesimaneraltfondd Aliinsufamefinrumalibunn naseumafuussaty
trzqinfrinsnniin-dasind [irfedaiiuidinizquniiunmi3inais (0.1 PF) usz
(St, P, JTIO, AFtsdues) FiABAl A8 x :=j+50; y:= 305-round((256/500)°q) Mnikunsm
Kanfnks lineto (xy) TLfimaimessil ussdulAnssy initiudinaeeswiaiinieylin
AmsufomefturzivisnifiRnslé

20. mrsevunsusugomgiiresmmeelnimsaeaRuned
Eleciric fumace temperature control system construction with computer

1MARES
Uakurvumungomgiresnvsenivihioaesfomefifuneérda  gomgiinulummsend
1K 1100 °C TntilEnmmnfsgnmniissrmnesimasedfiviiu 8.9 “Cimin

Abstract
Electric furnace temperature control system with computer was constructed successfully.
The inside maximum furnace temperature was 1100 C° with temperature increasing rate was
8.9 ‘C/min.
Key words : Electric furnace temperature control system





