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Abstract ‘I"El 38 82 3

The study of the effects of binders on Spray — Drying alumina granule the preparation. Granulation
process is the way to produce a suitable feed material comprising controlled agglomerates called
granules. These granules are used broadly for dry pressing. Granules could be formed by various
method, directly by the proper admixing of a solution of the binders or additives into a indirectly by
spray — drying technique. Spray — drying is the process of atomizing a slurry into a warm drying air
to produce nearly spherical granules. One of several factors which influence on the granules shape
is the type and amount of binders. The starting raw materials were alumina A — 21, with a particle
size approximately 46.27 ym and SRM - 30, with a particle ;ize approximately 4.95um. The binder
systems used in the study were Duramax B — 1020, having a Tg = 29°C and Duramax B — 1020,
havinga T, = 39°C. The studied admixtures of binders were at 1, 3 and 5 wt% of the total powders.
During the experiment, the high — sintering temperature of the alumina was an obstacle. It caused a
low — dense specimen due to insufficient temperature (below 1900°C) used for sintering. Some
additives, i.e., ball clay and magnesium oxide (MgO), were used to decrease the sintering
temperature and control grain growth of the alumina specimen. Another problem found during dry
pressing was a difficulty in demolding a specimen. Thus, the effect of lubricants on the demolding
capability was assesscd. A series of modificd almina were prepared by the addition of ball clay at 3,
5, 7 and 10 wt% of the alumina content, the addition MgO at 0.5 wt% of the alumina content and

the addition of lubricant at 0.1, 0.3 and 0.5 wt% of the total powders. Then inject the slurry in

Spray Dry chamber for drying at 330°C and use the Spray Dried alumina granule powder for
making disc specimens by uniaxial pressing process. All specimens were sintered in the range of
1550 — 1700°C with the soaking time of 1 h. After that the physical properties of all the specimens
were characterized. The maximum green strength before sintering of 26 and 23 MPa and green
density before sintering of 2.302 and 2.310 g/cm3 were found in all specimens used raw alumina
powders ¢f A — 21 and SRM - 30 mixtures of the binder type Duramax B - 1022 with 5wt%
content of the total powders, ball clay with Swt% content of the alumina content and lubricants with
0.1wt% content of the total powders. After sintering at temperature 1650°C with the soaking time
of 1 h. All specimen whicﬁ used raw alumina powders of A — 21 and SRM - 30 mixtures of the
binder type Duramax B — 1022 with 1wt% content of the total powders, ball clay with S5wt% content
of the alumina content and lubricants with 0.1wt% content of the total powders, showed maximum
sintered strength 495 and 477 MPa, the maximum hardness of 1531 and 1418 HV and the maximum
sintered density 3.746 and 3.705 g/cm’. The microstructure showed that the grain size about 3 ~ 3.5

~ pm of regular.





