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Properties of yttria-stabilized zirconia ceramics for optical ferrule
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Abstract In order to evaluate the properties of the sintered zirconia for optical ferrule, specimens were prepared at 1350,
1400 and 1450°C using starting materials supplied by A, B and C providers. Crystallinity, microstructure and mechanical
strength were tested as a function of sintering temperature. Crystallinity of the sintered specimens was determined by X-ray
diffraction analysis. A field emission-scanning electron microscope was used for studying the microstructure after sintering.
Bending strength and Vickers’ hardness were also examined by universial tester and ‘Vickers’ hardness tester, respectively.
The specimen B sintered at 1350°C was favorable because of its high tetragonality and good mechanical strength for
practical usage.
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Fig. 1. TEM bright-field image of the YSZ powders.
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Fig. 2. XRD patterns for the raw materials.
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Fig. 3. XRD patterns of the specimen B sintered at 1350°C (a),
at 1400°C (b) and at 1450°C (c), and the specimen A sintered
at 1400°C (d).
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Fig. 4. XRD patterns of the specimen C sintered at 1350°C (a),
at 1400°C (b) and at 1450°C (c), and the specimen A sintered
at 1400°C (d). .
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Fig. 5. XRD peak intensities of tetragonal or monoclinic re-
flections [m(110) : monoclinic(110), m(111) : monoclinic(111),
m(~111) : monoclinic(-111) and t(111) : tetragonal(111)].
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Fig. 6. Variation of tetragonality of specimens at various sinter-
ing temperatures.
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Fig. 7. FE-SEM images of fractured cross section of the specimens (x20,000).
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Fig. 8. FE-SEM images of fractured cross section of the specimens (x50,000).
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Fig. 9. Bending strength of the specimens at various sintering
temperatures.
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Fig. 10. Vickers’ hardness of the specimens at various sinter-
ing temperatures.

= B AZFenrt g8 d A= Azt

Fig. 11°] 1350°C2 £&4¥ AJE BE o]§3sly Az
g FuEe] F9A AR 4Fe] ARE YER.
Fig. 119] (a)ll Vet ZAE 1 um ol8ke] mlAlst ¢
27t ol XUsHA s AT B ApellA] Axzg
AR BY) A= 2E Fol) 20, 27AH ) BA Sl
Al detdoz yephs 71Eoly A 52 A ¥
37] ofgiglod, vl 8L AX F /AT 9
oAl dhalet 2FEfx| Fo] Age AAS A, vl
I8¢ FUEES 7R AFE AZY 5 USUh




Properties of yttria-stabilized zirconia ceramics for optical ferrule 167

Fig. 11. Surface morphology (a) and photograph (b) of prepared
optical ferrule sintered at 1350°C by using raw material B.
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