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Corrosion Resistance of Partially

Stabilized Zirconia (PSZ)
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Recently, partially stabilized zirconia (PSZ) is of great growth as the engineering material because of its
high strength, high fracture toughness and excellent wear resistance. In order to make clear the chemical pro-
perties of Y;03-PSZ system, testing of the corrosion resistance to acid, alkali, water and air has been perform-
ed at temperature ranges between 50 and 100°C. The experimental results revealed that the corrosion rate
of Y;03-PSZ was very small but the t—m phase transformation occurred under all test conditions. The
tendency of t—m phase transformation of PSZ showed great dependence on the impurities, grain sizes of Y,

03-ZrO; powder and sintering bodies, and kinds of stabilizer employed.
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Table 1 Chemical analysis of 2.5 mol% Y 03—
ZrOspowder

Chemical analysis (wt%)

Sample . .
Y203 A1203 SlOz Fe203 TlOg

2.5Y 4.45 0.072 0.004 0.002 0.024

Table 2 Corrosion behavior of 2.5Y-PSZ in

various environments

Corrosion rate Amount of

Environment
(mm/year) m-ZrOx* (%)

100°C, 98% H»S0;4 0.001 17 (M)
100°C, 30% H,SO, 0.002 26 (7)
100°C, 60% HNO; 0.001 29 (7)

50°C, 35% HCl <0.001 8 (7)
100°C, 48% NaOH 0.012 67 (7)
100°C, Water <0.001 17 (7)
100°C, Air <0.001 26 (7)

* after 30 days
( ) initial amount of m-ZrO;
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Table 3 Characteristics of 3 mol% Y203-ZrO3 powders and corrosion behavior of 3Y-PSZ

Chemical analysis (wt%)

Corrosionrate  Amount of

Sample Y203 Al O3 Si0, Fe;04 TiO; (mm/year) m-ZrOz* (%)
No. 1 5.16 0.10 0.008 0.003 = 0.003 22 (5)
No. 2 4,90 0. 86 0.13 0.005 0.026 0.002 80 (7)
* after 30 days in 30% H,SO, solution at 100°C
() initial amount of m-ZrQO,
Table 4 Characteristics of 3 mol% Y;03-ZrQ, powders
Chemical analysis (wt%) Calcination Particle
Sample . . temperature size
Y203 A1203 SlOz Fe203 TlOz (°C) (A)
No. 1 4,95 0.003 0.002 0.002 0.006 800 174
No. 2 5.24 0. 087 0.018 0.009 0.036 900 251
No. 3 5.13 0.059 0.015 0.008 0.039 1000 298
No. 4 5.20 0.022 0.012 0.001 0.040 1100 394
Table 5 Characteristics and corrosion behavior of 3Y-PSZ
S e Sintering temperature Bulk density Corrosion rate Amount of
am
P (°0) (g/cm?3) (mm/year) m-ZrOz* (%)
1300 5.84 0.016 21 (7)
1400 5.93 0.050 91 ( 6)
No. 1 1450 — — =
1500 5.97 0.015 8 (7)
1550 5.92 craking after 20 days 80 (7
1300 5.98 0.001 10 ( 6)
1400 6.07 0.001 20 (4)
No. 2 1450 6.08 0.001 27 (5)
1500 6.08 0.001 27 (5)
1550 6.08 0.003 31 (6)
1300 5.97 0.002 15 ( 6)
1400 6.05 0.001 44 (5)
No. 3 1450 6.08 0.001 38 (5)
1500 6.06 0.001 40 ( 6)
1550 6.05 0.002 4 (7
1300 4.89 — 23 (24)
1400 5.98 0.019 43 (5)
No. 4 1450 6. 05 0.001 73 (5)
1500 6.07 0.001 73 (6)
1550 6.07 0.001 69 (6)

* after 30 days in 30% H>SO4 solution at 100°C
( ) initial amount of m-ZrO,
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Table 6 Characteristics of Y203-ZrO, and CeOy-ZrQ, powders
Chemical analysis (wt%) Particle
Sample ) . . .
Y203 Al,04 Si0, Fes0O3 Ti0, size (A)
No.1 2.,5Y 4.45 0.072 0.004 0.002 0.024 244
No. 2 3Y 5.15 0.23 0.009 0.003 0.003 234
No. 3 1)'4 0.00 0.02 0.012 0.009 0.037 304
No. 4 3Y 5.17 <0.005 0.004 <0.002 0.010 281
No. 5 4Y 7.03 0.015 0.004 0.003 0.018 245
No. 6 6Y 10.3 0.005 0.003 0.002 0.014 216
No. 7 3Y 5.11 0.039 0.008 0.003 0.002 244
No.8 12Ce (16.1) =, 0.008 0.007 0.029 160
( ) CeO; content
(41)
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Table 7 Corrosion behavior of 2.5Y-PSZ

S ) Ratio Bulk density Corrosion rate Amount of
ample
P No. 3/No. 2 (g/cm?) (mm/year) m-ZrO2* (%)
No. 1 — 6.05 0. 002 26 (4)
Compound 1/5 6.10 0.001 44 (10)
(0Y, 3Y)

* after 30 days in 30% H.SO, solution at 100°C
() initial amount of m-ZrQ
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