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Abstract: According to the composition of LTCC material, though it was thought that bulk defect which

was made in forming process effects on the densification during the sintering, it was not reported

systemically. In this study, we evaluated crystal structure, 3 point bending strength, hardness and

microstructure of the samples by uniaxial pressing and tape casting using the commercial powders of the

crystallizing glass and the glass/ceramic composite. In the case of glass/ceramic composite, Viox-001

powder with residual glass in the sintering, 3 point bending strength was similar regardless of forming

process due to fill the bulk defect by residual glass. In the case of crystallizing glass, MLS-22, because

glass phase was small in the sintering, glass did not fill the pore in the sample by uniaxial pressing
process, therefore, the 3 point bending strength of it was 167 MPa. However, the 3 point  bending
strength of the sample by tape casting was 352 MPa and much higher. Meanwhile, crystal structure and

hardness were similar regardless of forming process.
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Table 1. Properties of selected L'TCC materials.

Name A B
Nearistactier N!C({i}zg)(;h)l,td. \«'ioxsfjtg.p). (U,
Product name MLS-22 001

g (@ 100 kHz) 76 7.1
Density (g/cm®) 3.17 2.75
Dsy (pm) 26 22

T () 625

CTE (ppm/T) - 5b

olgl Al ¥4bdl slurryel ukly (Polyvinyl, BM-SZ,
Sekisui, Japan)®} 7}4#] (Dibutyl phthalate, Daejung
chemical and metals Co. Ltd., Korea)2 #7}afo] 24
At B AT 4ol FYEE 244 et
Ao oolAg ¥ 20 m/min®] FER Ho|EZ 7
2g3ste] AERZ At AzZg AEE 45 YW
A F8 AlHS A Fetd ok

A7t 48 4L o] &3 AE AR g #
) 918 #$rd] 10 wt%e] PVA 898 4¥
0% T et st Hers B2 ¥
°F 100 MPa®] ez 45 718 A¥stdk Aze
AMELE 500C7HA AES] f71&E AAE 18] 2C/min
2 523 3 500ToNAM 1A FREd ey, AES
00T7H4 5C/minZ &% §F 900TA 30 3+
Asta 25kt 33 *"1%153' =437 213 &9
A7) @ EE A 7Ee 1S0-14704 Ewol whebM 3
gl=)elc) 33 ——7’.“701"}?:.-: FEZA7] (4202, Instron,
US.A)E ol83d ZAsRoY, ZAE:x HAEA
(VMT-7, Matsuzawa Co. Ltd., Japan)& o]8&3&fo] =
Atk AAFRE XA FHENY (MO'&XHF"‘Z
MAC Science Co. Ltd., Japan)& o]&38le] FA39
o, were AL HAAdAvZE (SEM heredfter)
(JSM-T600F, Jeol, Japan)e o] &ste] ¥z sloit).
AR AHe 7F YAS #FEdEv A (Camscope,
Sometech Inc., KOREA)& ©] &3}e] #zagitt.
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Powder morphologies  of  materials, (a) A

and (b) B (Viex-001),

Fig. 1.
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Fig. 2. X ray diffraction patterns of sintered specimen
with sintering, composition and forming process. (a) A

and (b) B material.
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Fig. 3. Hardness of sintered specimen with composition
and forming process.
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Fig. 4. 3-point strength of sintered specimen with
composition and forming process.

Agol AdstA =dsly] dE7] HEd A
AollA Aol wWol A F Urt [13]. webs dut
2l Azte] 2AlE A At Fo] ANFTHLE A
Aol FA FH 9] Az Al
o 33 A% #e JehdA #Ho sARE B &
A TR Auglel 44T ZEE JeRlUr) o]
28k 2ol 19 204 RKo| fu Aol ol EA
g 71 FeA 24 Fol doldd Rl &3t
&1 o s we oz AZHEY. fE¥ge ne

ol A &gslol A8 Al LA bulk Al &Y =
ojzte M AL ANE & Uk 1¥ 2(b)ANM K
Zo] B 2418 A%, 22 Fdx B2 49 fEE
o] ﬂﬂom o] A4 YoM wrEo AFE
& FE7 AYEcRA HolE Aiyoz zFE
AIJM =8 258 Jepd Zold s, A &
= 24 FAAA frt 7%4 B ARe A4
rﬂﬁ}ﬁlﬂw 7183 g A%e FvE ANF
287 wite] o] Agte] FHyUor AR5
%;’ ARAEE FA5) FFE R0z I Ao
o)

2% 5% ASH B 2419 A8 whfdl whE 27 A
Hol B8t Abpelth. A A2AlE I (@A KK
A% F S T Az Ao dRelA 713
e bulk Ao th EAEE AL B 5 Utk
olo ula Elo]Z Aol ol A FE AHLS AT
olo] 7A%g whdo] gAF L EF B A=
a8 ()9 (Aol B0l Ao Agle] 7|Rd
e Uelygleh olE Ade 19 400A 3H =

h“J Fl

#10£

l

W

-l



A7) 21 2} 4] 5.8} 3 3= 4],

267 A1& pp. 27-32, 2013+ 14

Fig. 5. Pore image of sintered bodv of (a) A material by
uniaxial pressing, (b) A matenalby tape casting, (c) B
material by uniaxial pressing, (d) B matenial by tape

casting.
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Fig. 6. Schematic diagram of sintering mechanism with
the glass composition.
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