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1. (10 \zuuw/.............. ) Aluminium oxide may be produced from aluminium
propoxide by the sol-gel method. Write the preparation process and chemical

reactions occurred.



2. {25 AZTUUW..ceen.nn. ) wWetusToufiey (AnuwandaniaanuFuRLE)
gNAIBL1INL
21 CVD / PVD process

2.2 isoelectric point / ionic strength



23 clay / molecular binder

2.4 flocculation / coagulation



2.5 surfactant / emuisifier

3. (5 ATUWW.eereen., ) Coprecipitation isanezls wzilostuldedels afune
LRZENAIALHIIAEY



4. (12 AZUWW oo, ) asatuednieden / A wazmmhldlgdsslond

41

danyinfing 2 98

411 whiteware

4.1.3 porcelain

41.5 jasper stoneware

41.7 high purity quartz

4.1.2
414
416
4.1.8

plaster of paris
bone china
refractory materiat

high purity alumina



42 ®eanvintfies 2 18

4.2.1
423
4.2.5
4.2.7
429
4.2.11
4213

ferrite

PZT

lithium tantalate
silicon carbide
zircon

titanium carbide

boron carbide

422
424
426
428
4.2.10
4212
4214

PMN

PMTN

barium titanate
zirconia

silicon nitride
titanium boride

berillium oxide



1T IR
(15 AzUUW/,.............. ) A rock sample has the following analysis
wt %
silicon dioxide 71.10
aluminium oxide 16.82
potassium oxide 6.57
sodium oxide 2.29
calcium oxide 1.40
iron oxide 0.40
titanium dioxide 0.02
LOI 1.40

5.1 Estimate the percentage of kaclinite, feldspar, silica and the other
compositions. Assume that the potassium, sodium and calcium oxide are
presanted in the feldspar form.

5.2 Show the principal compositions on triaxial composition plot.

Na =23, K= 239, Al=27, 8i=28.1,0=16,Ca =40



(10 AZUUW,....o.. ... ) wadunpfsmalfsuidaimaaiivazlaseaiefiie

X @ ' Qe
Yunl raw materials U84 traditional triaxial whitewares 'I,u'szm’mmnm AT
foamnndiilszunm 1300°C
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1.  Compare the ratio of\f:‘ /%rand aspect ratio AR for & cone having a diameter of 6 cm.

and a height of 4 cm.

4cm

2. Compare the settling times for alumina particles of 0.7 Llm diameter for a settling height
of 1 cm in water at 25 * C under gravitational conditions and in a 3600 rpm centrifuge

with an r/r, ratio of 10.



3. From the figure below :

3.1 Convert the cumulative particte size distribution to a frequency- particle size plot.

Cum. Mass
Finer %

Particle Size
Frequency

Particle Size

3.2 Discuss the particle size distribution as mentioned in probtem 3.1.



4. Explain the principles of particle size analysis by Electrical Sensing Technigues.

9. Calculate the mean density of a powder blend consisting of 20 wt% zirconia (6000

kg/m®) and 80 wt% alumina {3980 kg/m").



6. Explain the main parameters having an effect on packing density of powders.

7. The packing density for coarse and medium particles is 0.62 and for fines 0.5. Calculate

the thecretical PF__ and the composition (wt%) when ali particles have the same

X

density.



8. For ceramic raw materials:

8.1 A body is to be prepared with PF= 0.6 and DPS=1. What is the required volume

fraction of water?

8.2 Match the consistency state needed for the ceramic processing of the following
product,
1) ceramic tiles ..o,
2) ceramic sink ...
3} silicon nitride rotor .....o...ooieenn
4} alumina substrate for IC...................

B) Ceramicjar ........ccooooiiciiiiiain

9. An extrusion body with PF=0.55 has DP5=1 when compressed at 20 MPa. On
decompression, an isotropic linear springback of 2.0% is measured. What is the DPS

with no external load imposed {unconfined)?



10. A injection molding material contains 60 vol% AIN powder and 40.0 vol% organic plasticizing
material. The organic system consists of 35wt% polypropylene binder (D, = 0.90 Mg/mg), 55
wt% paraffin wax (D, = 0.91 Mg/m3)}, and 10 wt% stearic acid (Da = 0.85 Mg/mg). Calculate

the total composition in weight percent.



