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Thermal-shock fracture behavior of low-thermal-expan-
sion KZr,(P04)3 (KZP) ceramic was evaluated by the
water-quenching test. KZP ceramic was prepared by
sintering at 1200°C to 1400°C with MgO. The linear
thermal expansion coefficient of the sintered ceramic
changed from —1.0 x 10~¢/°C for the addition of 1 wt%
MgO to +3.0x1076/°C for the addition of 10 wt%
MgO. The critical quenching temperature difference
decreased from ca. 1000°C to ca. 700°C with increasing
thermal expansion coefficient. The strength of KZP ce-
ramic sintered with 2 wt% MgO did not decrease after
quenching from 800°C into water was repeated 10
times.

Key-words : Thermal-shock, Thermal-expansion, Potassi-
um-zirconium-phosphate, Water-quenching
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Fig. 1. SEM photographs of polished and thermal-etched frac-
ture surfaces of KZr,(PO,); ceramics sintered at 1300°C with 2
wt9 MgO from KZr,(PO,); powder synthesized using (a) indus-
trial-grade chemicals, and (b) reagent-grade chemicals.
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Fig. 2. Variation of density and strength with sintering time :
sintering temperature 1200°C ; MgO 5 wt%.

Table 1. Optimum Sintering Conditions for KZr, (PQ,); Ceram-
ics and Their Properties

Hg0 sintering time relative strength grain TEC
temperature density size

(wtg) (°C) (nin) (%) (MPa) (em)(x10-%/°¢g)
1 1400 60  95.5 90 §:8  ~1.0
2 1300 120 96.6 120 4.1 0.2
1200 120 96.3 120 4.2 0.7
10 1200 50  96.0 70 4.0 3.0
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Fig. 3. Thermal expansion curves of KZr,(PO,)5 ceramics.
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Fig. 4. SEM photographs and X-ray microanalysis of polished
fracture surfaces of KZr,(PO,); ceramics sintered (a) and (b) at
1400°C with 1 wt% MgO, and (c) and (d) at 1200°C with 5 wt%
MgO.
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Fig. 5. Strength changes as a function of quenching tempera-
ture difference.
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Fig. 6. Strength changes as a function of repeated thermal
shock quenches. Specimens were prepared by sintering at 1300°C
with 2 wt% MgO.
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Fig. 7. Strength changes as a function of repeated thermal
shock quenches. Specimens were prepared by sintering at 1300°C
with 2 wt% MgO from KZr, (PO,) ; powder synthesized using rea-
gent-grade chemicals.
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