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Abstract This study focused on improving the phase stability and mechanical properties of yttria-stabilized zirconia
(YSZ), commonly utilized in gas turbine engine thermal barrier coatings, by incorporating Gd,0;, Er,Os, and TiO,. The
addition of 3-valent rare earth elements to YSZ can reduce thermal conductivity and enhance phase stability while
adding the 4-valent element TiO, can improve phase stability and mechanical properties. Sintered specimens were
prepared with hot-press equipment. Phase analysis was conducted with X-ray diffraction (XRD), and mechanical
properties were assessed with Vickers hardness equipment. The research results revealed that, except for Z10YGEI10T,
most compositions predominantly exhibited the t-phase. Increasing the content of 3-valent rare earth oxides resulted in
a decrease in the monoclinic phase and an increase in the tetragonal phase. In addition, the t(400) angle decreased while
the t(004) angle increased. The addition of 10 mol% of 3-valent rare-earth oxides discarded the t-phase and led to the
complete development of the c-phase. Adding 10 mol% TiO, increased hardness than YSZ.
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Table 1. Trivalent cation-based sample-specific composition tables
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2. Experimental

2 =iollxe At e A 34 2 VA8 4

S 93] 8wt% YSZ(Hangyeong TEC, KOREA),
7105, Y,0;, Er,05, Gd,0;, TiO,(SEWON, KOREA )ET-S
AHE3ER O M, Table 19 YERAATE 37} Yol 2h2}
3, 4, 5, 10 mol%= A|ZetATh. AAS 24L& 2A4HE
100 go] H=5 2 AFS 218831921, Ethyl Alcohol
(DAEJUNG, Koreay?} Al&gFet £2-8 1:1 HIEZ Z3381%
t} o]% A4 5 mme Zirconia ball E3HE hH] 40 wit%

= 22513} o] EFHE-S 150 RPMY] 3 AEEE 244
7t B0t 54 B HE ISt 4 B 2 JY T A

A A 3 TS 100°C LA 244)7F B¢

7Zr0O, Y,05 GdyO; Er,05 TiO, M,0; MO,

8YSZ 95.4 4.6 - - - 4.6 95.4
Z3YGEIO0T 87 1.7 0.7 0.7 10 3.1 96.9
ZAYGEILO0T 86 22 0.9 0.9 10 4 96
Z5YGEIL0T 85 2.8 1.1 1.1 10 5 95
Z10YGEI10T 80 5.6 22 22 10 10 90
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3. Results and Discussion
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Fig. 1. X-ray diffraction analysis results for designed composition-specific samples.
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Fig. 2. X-ray diffraction analysis of design-specific compositions for monoclinic phase analysis.
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Fig. 3. X-ray diffraction analysis of design-specific compositions for tetragonal phase formation analysis.
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3.2 Calculate porosity of microstructure
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Fig. 4. SEM analysis results for design-specific composition samples.

Table 2. Pore size analysis of design-specific composition samples
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Fig. 5. Vickers hardness measurement results for design-
specific composition samples.
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