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Abstract

Composition effects on microstructure and metallizing properties of the alumina sintered body were evalu-

ated to develop the metallized alumina tubes having superior properties for electronic devices. SEM observation re-
vealed that resultant micrographs and fractographs were varied with composition change of additives and SiO.- rich

specimens showed better microstructural characteristics with uniform distribution of fine and round particles than

other CaO-rich or MgO-rich ones. The resultant interfacial microstructure of the SiO-rich metallized alumina tubes
also showed good metallizing properties with no defects between layers and uniform thickness of metallizing layer.
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Table 1. Various composition designs developed for metalized alumina tube
camplo mo MR ALO(wE%) SO wt.%) CaO(wt.%) MgO(wt.%)
1 91 Ha Le Le
2 88 Mb H- Le
3 88 Mb Le H*
4 88 Ha Le M
5 85 Mb M® H:
*high content, "medium content, ‘low content
Table 2. Results of particle size analysis
Materials AM21 Talc CaCo0s Si0,
Ave. size(m) 30 8.14 3.95 50.15
Table 3. Results of ICP analysis
s TP ALON%) | SiOA%) | MgO(%) | CaO(%) | NaO(%) | Fe.Ol%) | TiOA%) | etc.(%)
AM21 99.77 0.08 - - 0.02 0.03 - 0.10
Talc 0.10 59.21 32.48 0.24 0.01 0.07 0.01 7.88
CaCO; - - - 55.32 - - - 44.68
Si0; - 86.92 - - - - - 13.08

Hatgded, A F A HFFols 4.76m, FFL
T 2.32g/cm’E SAFC) o)F HAsA Axd A
% 7 XD 14704 27 2502 o] 2 A4
% 1600°C ol A 2.5417F Ft 23]l A 248} g4}~
HEZzeto] A F&uolAEE: df TEE HEAle] H
+ {=7} 0.7m, 1.6m, 2~3me MoEd, 2~3m<l
MniE&d$ AHEste AZ3dx, At 2Z2H ¢ 59
o] FAlel ol " & JJ=F HHF XTF ukEo] st
Ak A" APHL AFol A of 302 F-X|3he alsfE
Tho] HEEA ® F ZAx7)E o] 48l A=} Az
® A]HL Bell Jar 8y 2AEZE o]-8-3}e 02 H ol
o)zted HASA UL F e, FULA F A|HE o]
272 AjRe] Ay dHLER FA15 kg AR
TSz o] vigdete]d W A ZT. 43
H ABEL o) VAl-BE AR AMe| el dige}o]
A Hell 3~5m FAZ YA-RE ¢F 3Ysigled, 3
B F AlHe YA Foll T LU= AHH-5-HE A A
Ast] AW E -‘Hﬂiﬂ} At FAaEH7] 34
900°C ol A 3027 AT F Y2+t
7‘71 o2 2 l of wpet AEE o Frt 2745 9] )
7z 9 3}‘%}“5 J&’&-‘—} ﬂ]%ﬂ"l"‘ﬁ %}T”l"} Bel A

3. 2n o U

AH4E A2 YR ICPE o 47 W4 A
£ Table 23} Table 304 RodF3 glomy 27 & 2+

5ol i3k XRD HAEY AE BoyF 3 k. XRD
AgEAe A 5dg dsx ol9e oA ity
< e ELIEJP yeht glovt whg- vigko B Al Au}e
Z 9% ujAA] geo ) A=

2% 2% Table 149} 3ol 2] oh2A) AR 5 €
o] Aol oA Az" T4 waEE GF o F
B o} uAF29 Adde FAF FAAAEHDA AzlS
BoiF 3 goh'” e} A|H w)Zdle Si0, ko] Abohy
o8 geo] EFEHT CaO2 MgOr} vizk #Hr® 29 2
(@) 9] 7S AA o= giAe] 2t T AAHHEC] 7Y
A £ 232 e vATFZE 131-1-4_ ow, geid e
A HHe 2o ww FAHE 71F 277} of$- 2}
= A& & 7 Uk olo) wiste S0} 4% HrolsEm
CaO7} A do 2 Fo)l Hr1E 18 2(b) & A= A
AF o2 g]7Ae]l 231 A AA F4 E=lol= ey}
AR &7t Bkl 2oiE AAHYL Xz o, 2R
Ho2 & 71FEe] ARHE Hgde Jehiz o
Si0.% CaO kol wjste) MgO ko] We 29 2(c)
o] Agole o] Al am 22 AHYPEo] TAH vjAHT
ZF B33 glerd, goided gle] 23 2(b) oA A
He 7133 vissAv 25 2L 7|3 Ee] TEHT g
ot 29 2(a) o AW vt Adye g e ok
ALO7} 3= glov) 28 k] Si0w)F Frke 29
2(d) ol 7% o2 A9 vlasle] HAHo 2 g)Ae] =
I 12w FT Heo} A 47 o] A HAkel AAYE
£ 7HAE vATFZE LodF T glon, vniwd) gle] 2



1088 ARG HA A1l A125 (2001)

U 2() 9 Agucke A 2 oo} AW} st &
Ho) W& Mol 277} 2 7| B5 o] EAstz k. 17
2(0) ©) AR} wLshe] & k) MgOF ZHHT 3o
U 27 o B¢ %) Ca0F EFsT 2lE 23 2(e) 9
AgolE 29 2(0) ) BATEY fAT T B A
A3 Aolel Lmule} mlAG FHYSo] LT lo

3000 - L4

- ,L J{ J.LJ 1 ﬂ !

y t T Y T J
10 20 3o 40 50 80 70 80

Intensity

2 Theta
(a)
18000 - e Talc
18000
14000
> 12000
‘@
2 10000 5
2
T %000
6000 ‘
4000 ~ ‘
-] 1 .
] i T e i ° b
° L T v -y T s Y
10 20 EL 40 50 80 70 a0
2 Theta

o, S 4] ZHEH 2 71T 5] EAHT A ¢
4 slch. o]l wlAITFE BAE e Ao} 245} wlTe
o & o) A do 2 gol F74E Mgosl 7)she Aoz
AR, Ao Si0.9 FPako] thE HrAlsh vlm
sho] W3 HomA AHOL CaO o] Eod 2
G 2(b) Z& wlATE7} Yehtel, Mg Fepo] Eom

sooo e :CaCO,
4000

3000 -

Intensity

2000

Fig. 1. X-ray diffractograms of (a) AM21, (b) Talc and {c) CaCOs

Fig. 2. SEM micrographs of (a) sample 1, (b) sample 2, (¢) sample 3, (d) sample 4, (e) sample 5 and
(f) reference sample (left: surfaces, right: fracture surfaces)
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Fig. 2. continued
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Fig. 3 SEM micrographs around the interface of the metallized
alumina tube
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