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The Properties of Sintered Body by Using the Slip Casting
Process with Remained Dental Zirconia Block after Machining
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[Abstract]

Purpose: All ceramic crown, made from zirconia instead of metal for core material, is recognized the best esthetical
prosthesis. Recently, high-priced zirconia blocks and expensive CAD/CAM machines come into use for making
zirconia core. In this study, slip casting process is adapted to evaluate the possibility of the recycling the remained
parts of zirconia block after machining.

Methods: Remained zirconia blocks were reduced to powders with zirconia mortar, and screened with 180 mesh
sieve. Passed powders were ball milled under various conditions to obtain the optimum zirconia slip for casting.
Solid casting method was used for casting the specimens with plaster mold. Formed specimens were dried and
biscuit fired at 1,000°C for 1 hour. Biscuit fired specimens were finished with exact shape of square pillar. Finished
specimens were fired from 1,200°C to 1,550°C at 50°C intervals for 1 hour. Linear shrinkage, apparent porosity,
water absorption, bulk density, and flexural strength were tested. Microstructures were observed by SEM.

Results: Above examinations indicated that the optimum firing temperture was 1,500 °C, and when fired at this
temperature for 1 hour, apparent porosity was 0% and flexural strength was 680MP.. SEM photomicrographs showed
uniform 200-300nm grain size, which is equal with microcture of sintered commercial zirconia block. when
compare 24% linear shrinkage of cast specimen with 20% linear shrinkage of CAD/CAM machined block, it was
estimated that the size controlling of cast core was not so difficult.

Conclusion: According to the all of this experimental results, the cast zirconia core produced from the remained
parts of zirconia block was possible to use for all ceramic denture.
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Fig. 1. Flow chart of the experimental procedures
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Table 1. Condition of Slip casting
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No. Zr02(g) Water(mQ) Ball(g) Speed(rpm) Time(h)
A 50 50 50 121 24
B 50 50 100 121 24
C 50 50 150 121 24
D 50 100 50 121 24
E 50 100 100 121 24
F 50 100 150 121 24
G 50 150 50 121 24
H 50 150 100 121 24
I 50 150 150 121 24
F-1 50 100 150 121 48
F-2 50 100 200 121 24
F-3 50 90 150 121 24
F-3-1 50 90 200 121 24
F-3-2 50 90 200 121 18
F-3-3 50 80 150 121 24
F-3-4 50 80 200 121 24
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Fig. 3. Apparent porosity, water absorption and firing
shrinkage of specimens at each firing
temperature
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Fig. 4. Change of specific gravity according to the firing
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Fig. 5. Change of bending strength according to the
firing temperature
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Fig. 6. SEM photograph of zirconia particles after ball
milling

5. 28T A|MO| SEM HES!

Fig. Do 7+ LeHz 2438 AJHO oA 1RE I
25t Aotk 1,200CoN4 BH QgAY $Aolu 427
o] H]7] ¢k R %neck growth)= H$.oH 1300T
SA] 2bd 237t o] fol A7 ohee o 4= AT

HM343H HM2¥ 20124 79



AceN. Magn WD ——————1, 80
15,04 bo000 63

(€)1,600C

Fig. 7. SEM photographs of zirconia specimens
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