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&% (Mica)Al crystalline glass® 7143 227t oy Zstx, 2449e gt 244 A4
g AU YA ey Ax F 7AH 24 3F o] g AT & de §4E AYn
k. ol s AL =AFAGe £3tE 7 E(bentonite) FE ] T THI #A Ut °]
218k Micadl 243 89 71¥=Z Machinable glass-ceramics’} AZH 7= How, 17z
AZE 4 glass-ceramics® AESFHAUL. ol REL EF A3 #8 R Z2AFE FLsA A
ojgto M 7t § Aoz Adgayd F&9 vHdS HA¥E F Ye AREAR B2 A7
AP ok wme e ARE @AslE 7 H(substrate)S A X3V HE slurrye AlEHH
Ruto| g EAbA (dispersant), 23 A (binder), 7FA Al (plasticizer) 59 #718& A7t - £9l
o 7} gol Mzt &z FZ AHEHE o ©2(ethanol) @ EF (toluene)d 2, FY Al
T2 gr]Z FE S F4¢ fuste fAY SHEdel, BAARZ F2 AMEHE fish oil
e 37 og9 EAAE AU Uk

el 2 AFdAE Li0-MgO-MgFs-SiO-B:0s374l frel& dA st glass-ceramicsE A
z % 2ag Y} A2 ETL solvent system $1°] gelationo] 2§ slurryE A& Doctor
blade ¥R & %3l green sheet® A x3t3, ALALZA7ZIRE AZXs7] Y3 7I=2E84& Hrst
a2 A

2. 43884

Glass—ceramics A FE 98] Li:O-MgO-MgF:-SiO:-B:03 A8 EZ/8 7|8 2A4o=2 343
o]& Table 1.9 YeEtUgctt 988 FZ3 & V-mixerol A 3087 EFsdy, &8 =24
0C/min® £52 $&3ld gal7lAo Ba2=9 800THA 1A FX5tF on, 1450T A &
Al 1IN A% 3 FYAA ZeaE ARs9d. Fig. 19 glass—ceramics EZAZE Y3 4
Yy FAHALEE HEAG

a7 olF M xH glass—ceramics® FEIE 93 25T, FUlFE 90% 73t Temperature
& Humidity chamberoll Al swellingS 213t th A28 glass-ceramics £%-2 PSA(FRITSCH,
analysette 22)2 B UA 27] € B2 24890 3 Doctor blade F4NA AH&& 7%
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£ slurryE A Z38t7] 918t glass-ceramics 43 29 vlE AAs A,

Table 1. Chemical composition of base glass
(weight%, addition B2O3)

- Oxides Li2O MgO MgF> SiQy B-O;

base glass 6.00 10.8 16.7 66.5 25

Ity o slurrye Azt 2o &, £4A, 23 Al(binder), 7H4 A (plasticizer) 9 #7)
A7h, Ested Azstd, olZA AxE slurye BAYE Ee 87 IFHoE TAHE ¢
T . g2t & AFdME § 1009 thdte £2E FAHIE 14, 16, 18, 20, 224 H7Istd
slury & Al 23t ©] & Table 2.9 et Aot

Table 2. Composition of casting slurry
(weight)

Sample No.

) WP14 WP16 WP18 WP20 WP22
Raw materials

Water 100
Glass-ceramics 14 l 16 L 18 I 20 I 22

Water swellingoll 98] AxX8 slurrye FF chamberdl Al X3 £ Doctor blade’ 2.2
casting3d}9] green sheet® AZ& Q. A2 & filmT green sheet?] B E &oldA 7] A3t
o} silicone©] coating® polyester film& AF&3l% 2™, blade? Folx 2000um, casting speed=
85cm/ming LA YT AMFEZH green sheetE A(gel)d 3171 943t 1M KCI &4 0, 5
10, 15, 208&% €A & dzsA 71BAzG 549 Bt dg 4¥ IF=E Fig. 29 Ye

At

— psa, xR

—> viscosity measurement

Raw Materials
(Li7€O3; MgF Mg€03; Si05 B:03)——

Yy

o

o ]

—> by Doctor blade M/C

TG-DTA —> NoKCl,KCl 5, 10, 15, 20min

—> Drying shrinkage

—> TGA, XRD, EDX

Sintering & Co-firing

XRD

Sintering shinkage
— SEM, XRD
Dielectric constant

Fig. 1. Flow chart of glass—ceramics preparation Fig. 2. Manufacturing procedure of substrate
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71%E A=zs7] ASNA green sheetd 700~900CAHA LZs g en, FAAAE9 F(JEOLAL,
JSM-5200)2.2 vlHFZE HBHE3IC old AU AYS 2BkVH oy, FFWEL X35008 4.

3. 4849
Azg 2fdel) g €4 4L E4387] A8t9 ZFAE powder2 B4@ F TG-DTAZR
48 #gatAqen, 2 Z#E Fig. 39 Uehidth J@dAst o] EdIAE 670, 720 ¥

80T HE AT  ANUTh o] B AFAA ALSF 249 KA AR Y] d9 AR

o] obd oz ZAEY EAZYE & + AWY BT 90T Y FE A2E mica 2HY

K3

0.

AARFA glass-ceramicsE 25T, AUWEE 90% WA 2417 F24 Temperature
Humidity chamber Woll A swellingS A A3tk o] Z& swelling 848 ol &3t Az
gte] HAYA A7) e 3187mE 7IAA B4 whdel 3uel Attrition milling machineg £ 3
23 2% Hada ArjEYg ©S v A glass-ceramics ¥EE AZXT & UM

£ 1009] dia] FANRE glass-ceramics #22] Uo] 14, 16¢ A= 24A7 swelling Fq %
HE7t U5 ot Al 240l EVMSEU L, castingrl FHE FASHA 2SI casting T F
TR T2E BFFL BIPow, By o] 20, 2291 F$E FE/T UF Fol castingo]l ¥7}
F3ad. gt B Agel e 124 AR F sluryd BEVE 11,000~14,000cps € Ze &£
1000 tjg FAZ BUo ¢ 18% HA THU=R A¥st magnetic sterrerd] £33 238}
slurry & A Zst¥ ok A7 wigte] @& ZHzte] A& WEE Fig. 44 YeEHAS.
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Fig. 3. TG-DTA curve of base glass Fig. 4. Variation of slurry viscosity

according to swelling time
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A Z¥ green sheetE A(gel)3}st7] Yt 1M KCI €949 0, 5, 10, 15, 2083t @X & A
Z3gen, K ol29 XNg 55 sy At EDX ¥4 & . 2 ZF#E Fig. 59 4
BT B2 Ao Fto)] mEl K o] ¥ 251wtk A 478wt% A F7HE R o, o]
2ug & HslEs AL A st A|lRE green sheetd] X-H IJHEHE FA
I AFRE Fig. 69 JeEMYTH K o] 29 %o] Z7184E F AAAQ Lithium fluorhectorite
AR L AA Fo}lE11, Potassium fluorhectorite 23] A&AsE AL AT F AR}

W

T T T
s ® - LA

Fig. 11. EDAX result of glass-ceramics
green sheet (KCl 20min)

@ Li-fluorhectorite

% K-fluorhectorite

1 K KCI1 20

Intensity

Fig. 6. XRD patterns of glass-ceramics green sheet

A(gel)st & dx3lo A" green sheets FA FH9 Tz Qs Hoju} AL E W
21871 98t 200C7HA & 05C/mine 2 &35, 24 €% 900C7HA = 1C/min2 + 233
t}. o] SEMOo.Z uATRE #&5% o, Photo. 19 YeERAT (2)9 A$ 240 JYH7)
© oy, oA B 2Zo] o] FofAA FUSE FUT £ AN, WX E AL BE 7T
o] w3, 2ol AA3E VPH A& & F YN Photo. 1o} Zo] K' o] o] F7}
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(2) No KCI (b) KCI 10 () KCl 20

Photo. 1. SEM photographs of sintered glass—-ceramics

4. AgA+H

Glass-ceramics AMZE 98] LidO-MgO-MgFz-Si0-B:0:AE 718 Z2doz2dtd A2 27
go ARAE L= 47 670, 720, 80CReH, Hdl HAPHY2EE 490CHTh SwellingB Y&
o] &3 A %3 glass-ceramics powderd FTFUEE 3.187m= 7144 E£Huct vETE Az
3 % 9qlit}. Tape casting® 98 shuryd R EFH = 1247 Z% F 11,000~14,000cps H
=2 2= WPISZ MuEsAi, AMEY green sheet:® 1M KCI &4 5, 10, 15, 208 47 &
x, A3 F Azxsden, K 01-9—8: 251wt%ol A 4.78wt%7h A SrekATh AZA ©E HAT
Z2 #A33 Axg K'ol&9 o] Z/EFE 2 AFHIUD
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