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ABSTRACT

The joining behavior of YSZ ceramics to the glasses used in the 9A1,05-247r0,-51Si0,-16R,0 and 9A1,05-247r0,-51Si0,-
7La,05-9R,0 (Wt%) glass systems was investigated. The glass transition and softening temperatures were determined to be 430°C and
760°C, respectively. The behavior of the contact angle was inversely proportional to an increase in the temperature. The Zr element
in YSZ acted as a nucleation agent and contributed to the bonding behavior at the interface.
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Table 1. Glass Compositions in Present Work (wt%)
o o . o R200
Component Al O4 Zr0O, SiO, La,05* -
Nazo K20 LIQO
AZS 9 24 51 - 7 6 3
Code
ZLS 9 24 51 7 10 6 -
Raw Materials A1203 ZI'OZ SIOZ L3.203 N32CO3 K2CO3 L12C03

°Junsei Chemicals and “Yakuri Pure Chemicals Co. Ltd., Japan

22 MEHES U HAZ = A HNZ 2 I}

o8] el 71 =2 J)HE Prettau® (Zirkonzahn,
Italy) £5< tholol2= FOo2 P2 Auste] o
713kl A 1500°C, 1 ha<t dtadste] YSZ &4/ S
A0ttt ASTM F417 Wyloz Anldk YSZ AZAAH
(31x7.5%55 mm, 72 x Al2 x =o]) $Jol] AZS9} ZSL
FHELS 28 T 2FZ(Pro200, Whip Mix, USA)el|A]
2o mE 2Hgzte] Was FASY oln 2x=
900, 1000, 1100°Co|H, S2&HE2} FA|A17H 5°C/min%}
30 min®] $ith. HESH YSZ/HAAEl/YSZ HEAIH ] Az
& o3 2ok A3HA(PEG- 20000) 3%E Yo £33
FEED 02g2 Z=0 ¥ A (@=5mm)de} X+
2 71YAIR YSZ AAA A Aeie] AF3 etz
YSZ 2ZAAEE &8 F 1100°Ce] XFoA HEA AT
(Fig. 1). ASTM F417 WO 2 713ate] HE AAA=
SGAHES 77 SN A ReZdEs At FhE
2 293 31dS oz T2 Y (GIMP 2.8)% °] &35
o s3]0l HEZHS AT =2 2 (XRD,

D8 Advance, Bruker, USA), 2] & o] 2 =(TG-DTA 8120,
Rigaku, Japan), H&AIHe wAFx9} (SEM/

A==}
AEEA

104 ]
(a) KN 1 0
r Nucleant E
< 101 \ Soft. Point =)
< 1 2 E
0 L\ \L =
72} N £ =5
© L 400 450 500 N\ . ~
s 98 | g-l.s i . N b (@]
F< . - 4 @
[ o-18 N =&
-2 ]
95 I 6
0 300 600 900 1200

Temperature (°C)

Fig. 3. Tg curves of present work glasses: (a) Al,03-Zr0,-Si0,-R,0
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Fig. 2. XRD patterns: (a) designed glasses and (b)sintered
YSZ ceramics (Prettau®, Zirkonzahn, Italy).
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(AZS) and (b) Al,03-ZrO,-Si0,-La,05-R,0O(ZSL) glass system.
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Fig. 4. Schematic diagrams of sessile drop configurations: (a) Wetting over ZrO, ceramics by glass frit and (b) Measured contact
angles of glasses on YSZ ceramics as a function of temperature.
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Fig. 5. Cross sectional SEM images: (a) Interface of YSZ
ceramics to glass and (b) Element profiles by EDS

analysis.
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Fig. 6. Flexible strength of YSZ/Glass/YSZ samples.
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