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Abstract

The fuel cells are clean and non-pollution energy conversion device.
Among the different types of fuel cell, the solid oxide fuel cell (SOFC), using
solid elements as electrolyte, has no problems of leaking and evaporation of
liquid electrolyte. However, the operating temperature of SOFCs is at much
higher temperature (600~900°C) and the choice of satiable material becomes
critical. Produce the SOFC sealing device through glass molding process, in
addition to proper mold design, the selection of mold material and mold surface
coatings that influence the sealing device size, surface accuracy and lifetime.

In this study, TiN, TaN and multilayer films were oxidized in glass
molding environment. From results, it is found that the sample TiN(#2) has good
thermal stability in the 500°C thermal cycling process and the 500°C oxidation
experiments, Ti-Ta-N ternary composition films and the multilayer films also has

good thermal stability.
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L% 700°C § R H%T o Haty ARR S gERI A TaN#HI2)R ?
e 700°C § R %™ 0 £ fikcmt (4o 4t SKDI A F
ER R RT STEIREE: KT L R it A e R
9 > d 2> TIN 22 TaN % >t NaCl 2 4% Ta B+ Ha P~ Ti
R el o Em B AR BB 0 P AR Ta v aR s
Ti % oorr it 1% TH2 325 Slich Ao 12 4 55 K3 4 T2
W RS PRI T R S ke d 23 4T

B 3-29 2 Ti-Ta-N 24515 5d 500°C & * F 2 &% d B° @
T AL ISW 23R R A 500°C § 1R TS 0 PR G R

g (b4 A 2 S 30W 2P AR A B LT P REANE V4 5 ASW 2 B
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YA H T RS o 3 5 A s ikl A
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25 Ti-Ta-N J#5%55> 485 % Bcdod 2-3 #75F  B] 3-30 % Ti-TiN-TiTaN
¢ Ta-TaN-TiTaN 3£ % 5d 500°C § C Fokis2 %% - d B¢ 7 R
ZF| Ti-TIN-TiITaN 32 # £ & 13 #R% i > @ Ta-TaN-TiTaN z# # 3

o F i F g A > 470 TiFTIN-TITaN 32 5 & 5000C § -9 5%~ &

ﬁw AR o

AR > ¥ TIN S TaN ~ 122 H Hggdnig & e (7t > 4

P T#HATRRT Y 0 T IR itz Sl T2 @5 0 B
500°C #75% > 500°C § - R %™ » £ 5 FafEe s $# SKDII
Rirs AR o a Tt © 4 SKDIL A erv E 17
o MELEZ 3OWRE P L 5000C 5 M F T B3 AR o
AR 5RO e A R AR SR R AL B R

Ti-TiN-TiTaN % & %t Ta-TaN-TiTaN % & %= 2 dfgld o
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% 3.1~ Tifhe? Tttt ¥ F 47 Bl %

Ti# ASTMD3359 | #i% % Ta# | ASTMD3359 | %)% %
Ti# 4B M3 5% Ta#l 4B % 5%
Tit2 5B 0 Ta#2 4B %35 5%
Tit3 5B 0 Ta#3 4B 2% 5%
Tit4 5B 0 Tatd 4B 35 5%
Ti#5 5B 0 Ta#5 3B 5%~15%
Ti#6 5B 0 Ta#6 4B % 5%
Ti#7 5B 0 Ta#7 4B %35 5%
Ti#s 5B 0 Ta#8 4B 2% 5%
Ti#9 5B 0 Ta#9 4B 35 5%

030 ~ Tifkd ¥ 2 & Mebit 53 B

Ti-N TIN[I11] | TiN[200] | TiN[220] | TuN[200] | TiN[111]
Ti#l 104 58 40 1 1
Tit2 513 1 139 1 53
Tt 531 1 220 1 1
Titd 120 65 60 1 55
Ti#s 184 1 117 1 46
Ti#6 1 1 1 201 41
Ti#7 117 1 39 1 1
Tit8 1 1 1 94 58
Ti#9 385 1 121 1 105
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233~ THRIE Rl S HCH & S0 2 TR

Ti-N TIN[I11] | TiN[200] | TiN220] | TiN[200] | TiN[111]
F 5o 545 % 26.22 % 139% 1521 % 44.88 %
HAF R 46.03 % 61.34% 45.99 % 16.02 % 22.68 %
RF 5 % 47.66 % 9.67 % 4937 % 60.36 % 32.20 %
Afr e 0.85 % 2.77% 324 % 841% 0.24 %
% 3-4 ~ THE- S i 2 s
Ti-N F B | AFRREV) | REAFW) | AEARCC) | %5(m)
241 10 50 100 350 228
282 10 100 125 400 352
243 10 150 150 450 346
244 20 50 125 450 203
245 20 100 150 350 210
2#6 20 150 100 400 117
247 30 50 150 400 255
248 30 100 100 450 105
249 30 150 125 350 332

ek 4 @ 2 mTorr
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B 3-1 ~ Titd 5 4= 4872 OM [ »

1 3-2 ~ (a)Ti#6 24489 > (b)4 %] 152 SKDI1 # 45 -
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Bl 3-7 ~ Titheg oo 1450~1500°C RAEPS S 15 2. i % o

BI3-8 ~ BIBE B 5 1545°CT #URAELS 2 25 1k ] o
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B 3-9 ~ Titkzd ¥ 146 50 =t £ F R igmki52 OM M -

B13-10 - 5d S0 =#F RiEmkis2 2% 5 (a) Titl ~ (b)SKDI1 i -
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Bl 3-11~ i5d 50 8 BIETR 1S 2 hEvct B 5 (Q)Ti#6 » (b)THO -
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B 3-19 ~ Titzd * 55 d 500°C 5 i & i 2. SEM 2% B -
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