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ABSTRACT

Rockets are a critical component of
any country’s military capabilities.
Currently, seeker domes in the front
of the rockets are composed of a
transparent ceramic material, made of
single crystalline, a material that IS
durable, yet very expensive. Our goal
IS to use polycrystalline with the
densest alumina to achieve the same
durability in domes at a lower cost.

To achieve this, we applied sintering (Patricia et al., 1999; Rubart du Merac
et. al., 2013), a common process of transforming powder into a solid body
by using heat. To produce the most sinterable alumina (Al,O;), we resorted
to domestic sources and used gibbsite, a form of Al(OH),, as a potential
alumina powder.

OBJECTIVES

The objective of this project Is to produce a cheaper, polycrystalline material
to be used in rocket domes without sacrificing the durability of the material.
For this, we aim to sinter alumina powder and achieve the highest density.

PROJECT DETAILS

TGA results of gibbsite

105.00
100.00
95.00
90.00
85.00
80.00
75.00
70.00
65.00

60.00

0.00 200.00 400.00 600.00 800.00 1,000.00 1,200.00 1,400.00

Three powders generated from three temperatures:
700 °C, 1200 °C and 1125 °C

POWDER 1: GIBBSITE IS HEATED UP TO 700 °C

(Coupled TwoTheta/Theta) -irst sample:
2000 | PDF 48-0367 Al2 O3 Aluminum Oxide neated to 700 °C.
- | PDF 04-0880 A2 O3 alumina | Aluminum Oxide _
o Result: different
o] ohases of alumina
o] ~ -a tetragonal
o ‘ \ structure, the o
S / Iif phase
3y l,m"M =L -cublc structure,
331: “ ‘ s the vy phase.
600- ‘k‘l,l b i |

2Theta (Coupled TwoTheta/Theta) WL=1.54060

K

Sintered at 1400 °C
for 23.5 hours.
Outcome of
sintering:

Density: low, <3g/
cm?
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POWDER 2: GIBBSITE IS HEATED UP TO 1200 °C
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Second sample:
heated to 1200 °C.
Result: single phase
of alumina,
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SEM micrograph of sintered pellets
| Sintered at 1400 °C

for 23.5 hours.
Outcome of
sintering:

Density: better than
the first powder,
~3g/ cm3
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POWDER 3: GIBBSITE IS HEATED UP TO 1125 °C

Third sample: heated to 1125 °C.

Result: single phase of alumina,

- the a phase

Sintered at 1400 °C for 2 hours.

Density: The best results so far, >3g/ cm3

CONCLUSIONS

* We lowered the cost of the material used for the dome, objective achieved
* But ideal densities are not yet reached, still working on it
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