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Abstract

ASX Gy g HVAC(Heating, Ventilating & Air Conditioning)0ll &SI A= olE 2 0i(Heater Core)0il
A B30 =, Ol SIER0E ATNAM JigE d2 ZAS 01BSHH SO, DU 22 CE dmo B
HASE2 JMHEDM CEGR(Cooled Exhaust Gas Recirculation) AIAEIS MEO2 HAREII SIEIH H24It
JHXlE I8 8O0l JIBE0H & 30~40%H T MotslD UACH OetA CE XsX & slotEeie 8 Isxte
22X 3HY =43 N0l AISoHE A#0i0H £23Y, D88 BX 5l612 MY 27D JACH W HEHD
UE EX 5lE SUAM PTC 8lEHE= PTC AXe] €EE 018610 2718 AT JIFE)] W20 FIHAEQ HE 4|
Jt 0 A% ¥ XMotets EEOl UCH PTC M2t AXt= BaTiOs8 ZHMZ otMH, 012 S|4 &4 2 HOE <
HA= HES dopantE MK DS dopingdOF 8tCH XI2DHX dopanttl THE P& 24 ¥ HER2 Hli
A 2N UCH BXILH USXUESE MBI A= 12ve HEMA SEEH0F &0, £8 AXte) SM
Jb SOLXIA =0l Tt gMdls MIIA shortel 22 SHEES HZBOIGOF BHCH MetM & HAR0ME PTC
M2t ATH0AN THE S8 ¢ XEHE S8 MMES #2610, PTC Moty AXe =228t 460K ot
CH

Key Words : 5IE 20, PTC, THE, BaTiO;

ABE (BagsSros)TiO2 218 XH2Z 31K, NbOs

1. HE =0, 5. 10, 15mol%E &AL, CoO= excessZ 0,
2. 5. 10mol% &IISIEL0, CaO= 0, 5, 10, 15mol%
SEHE FAE AY HIGSIHL &#24 22018100 M 2 XHEIUC EHHIZ weighing®t 222 240 #
A2Z0H0 NXE BaTiOs AZME BHEEE UH SS8 A BTN bottle® @11, XIZ23LIOH 2 0185 24Al
S2o-HE T= dY-MF S48 Uerdh.  S3 Ral 2t ball milling 3tACH ball milling 28 £ EEIYS
85(7) 2204 250101 Thek M0l SR8 S5t 25 HXZAIZIA, 1100TOHA 2A12tSQF BtABHALE
= PTCR (Positive Temperature Coefficient of StAJ BY 2LE bottlelll A0 &ADE, 0.5wt%
Resistivity) S4{1]2 Z4lA, BlE1 S YS 2OIH S8 PVASH B 210 XIZ2LIOL 82 24A12¢ ball milling ot
S Ak [2] ACH 0 & HXEB AJAID, BUS 50kg/cm’ o 8t
SIBNOZ UK UL BaTiOy= 2 MUHX 2 M Z02 HES 12 1330COHAM 2AI2t8 A2Z5HACH
20 @22 FH BAOICH 12iLt Ba, Ti &= 33t Qo= ASTM C200] et 2B 2 F AZE AE
AOIR0| 28t Ba®™ol REX K&, 57t LOIS0| s Ol silver paste® 22t 600TH A 10282 EXM2UGHRALCH
Tiel sER HEE2 SMM n-8 BT HE) = HMEE ABE2 SEME 0/28t 0IMFXE &, XRDE Of
C+{3,4] Of B, ®I| MZ = electron - hopping OIH B FHITX B2, HE8Y SZ0 OE R-T 9 &F
UES S8 UEILCHLIS] T2t TH SHE S8 Al 2 S 2STUCH
ctyl ZHE HOUE2ZM PTCR (Positive Temperature
Coefficient of Resistivity) M@ sS4 XE® & 3. 31 ¢ nF
€+.16,7]
Metd 2 o220lHd= Nb, Co, Call HIIE9 %S
XES PTCR AKE NZE5HD, O I8 &MIIX S&E Figure 1& NbOs, CoO, CaO ®JtE0 W& OIAl
HARBIALT PEE BHFD UL Figure 1-(a)= £EO0I EX &2
(BagsSro)TiOs  Mictaiel OIM=ZEO0ICE Of 2JEMA
2. AE grain sizedt 15umEEIH S8 & 4 AL Figure 1-(b)
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£ Nb20sJt 15moi% TZE&
size= 2UmMBETE TEE 6K U2 0OIH F=ECH 8
MRS [AJ|R LIEGD, EHIIE0| SIOE+S U4TI
Eolele Z2UE 28 £ AUJUU (No doping:s.3g/cc,
Nb:Os 15mol% T&:5.7g/cc). Figure 1-(c)= excess2
CoOJt 10moi%ZE &HIIE FRA DIAFZE 2BOUHEL,
0 J&0UlAS grain sizes= 4~5um U220, Sl B0
ENEES AEFE > U/UD, L= CoOIt EIEHA
BHGHA SOioHAR 20 ME €& BIoE2 201X &
=Ch. Figure 1~(d)e Ca0 15moi% TZE AlE2 OiA
PXEE grain sizes  9~10um EZRUACL BtXI2 CaOll
e Ux Bsts SEs6! 2ECX FUACH

(a) (b)

(c) (d)
Figure 1. SEM images of various samples sintered at
1330T. (a) No doping, {b) Nb:Os 15mol% doping, (c)
Co0O 10%mol doping, and (d) CaO 15mol% doping.

Figure -2 AZ8H AIH2 XRD 24 Z Ol ot
A0 A0 H24a0| AU AB22M & HF
Bt perovskite &0| MAEZIUYSE 2HELL Figure 2-(a)
s CHDX ¥ AES XRD MEE HHECL =3
CaOJl 15mol%Jt E=TE HS peakE0 LEESZ
shiftel0i 3|E2t0l ZII8IUCH. &/, d-spacing0l Z O
QZM lattice parameterdt ZA8IASE & £ UL

(d) 15mol% CaO doped
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Figure 2. X-ray diffraction patterns of various
samples

2o UIMPXO0ILL grain

1. NbOs EIt2t0l 2t YEIt BIi6t1, grain sizeE
2umBECE BEUHEUS
2. CoO &IIotAsS M
ZJi22 20/X FU20{, grain size= 4~5umE =T
Bl LAUS MEBC SOEYUL, UMsS AERE £+ UM
Ct. |

3. Ca0 20l M8 YTHist=E 2EE £ YA, grain
sizes= 9~10umZ  LIEIG 204, lattice parameterdt &4
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