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ABSTRACT

Tensile and compressive strength tests were conducted to investigate the mechanical characteristics of
aluminized paraffin wax fuel for hybrid gas generator applications. Mixtures of 0 wt%, 10 wt% and 30
wt% nano aluminum paraffin coupons as well as 5 wt%, 10 wt% and 15 wt% micro aluminum
paraffin coupons were used. The average particle size of 100nm and of 8um mixed each with
microcrystalline paraffin wax(Sasol 0907) were chosen for the base specimens where the tensile strength
test followed the ASTM-D638 specimen standard while the compressive strength test followed the
ASTM D57591. It was found that nano based specimens increased both the tensile and compressive
strength enhancing the mechanical behavior of paraffin wax whereas the micro based specimens gave
still less influential effect.
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Fig. 1 Specimens for tensile test: (a) pure paraffin
wax, (b) w/ nano size aluminum (c) w/ micro
Size aluminum.
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Fig. 3 Tensile test.
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Fig. 4 Compressive test.

Table 1. Results of tensile test.

Averaged Averaged
Specimen Tensile Failure Strain
Strength(MPa)|  (mm/mm)
Pure Paraffin 2.118 0.00594
Nano 10 wt% 2.759 0.00813
Nano 20 wt% 3.068 0.00523
Nano 30 wt% 2.764 0.00563
Micro 5 wt% 1.768 0.00444
Micro 10 wt% 2.014 0.00468
Micro 15 wt% 2.601 0.00658
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Fig. 5 Averaged tensile strength vs. particle contents.
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Fig. 6 Tensile strength-strain graph.

Table 2. Results of compressive test.

Averaged

Specimen Compressive

Strength(MPa)
Pure Paraffin 3.503
Nano 10 wt% 4516
Nano 20 wt% 4.417
Nano 30 wt% 5.710
Micro 5 wt% 3.740
Micro 10 wt% 3.707
Micro 15 wt% 3.791
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