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Table 1 Formulation of magnesium-based hydroreactive fuel
5002 50 25 25 2:3 - -
5003 50 30 20 2:3 - -
5004 50 30 20 3:2 - -
5005 50 30 20 0:5 - -
5007 50 30 20 2:3 LSCF 2
5008 50 30 20 2:3 Fe 2
5010 50 30 20 2:3 Co 2
6001 60 24 16 2:3 Fe 2
7001 70 18 12 2:3 Fe 2
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Fig.1 Sketch-map of visual combustion device
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Fig.2 Effect of mass ratio of oxidizer to binder on reaction

degree between fuel and water

25+
20 —e— OB=15
" -2~ OB=1.0
@ 154
©
S
510
o
05

0.0 —_—
00 02 04 06 08 10 12 14 16 18 20
t/s

3 SN L XTI /oK BB R 1 R
Fig.3 Effect of mass ratio of oxidizer to binder on reaction

rate between fuel and water
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Table 2 Characteristic parameters of reaction between fuel

and water with different mass ratio of oxidizer and binder
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Table 3  Characteristic parameters of reaction between fuel and

water with different mass ratio of coarse and fine magnesium

@/s“
No. O/B ty/ms cx,F/% dt
a=20% a=50% a=75%
5002 1.0 511.03 69.66 1.72 1.31 0.85
5003 1.5 482.89 70.52 1.88 1.45 0.93
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Fig. 4  Effect of mass ratio of coarse and fine magnesium

powder on reaction degree between fuel and water
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Fig. 5 Effect of mass ratio of coarse and fine magnesium

powder on reaction rate between fuel and water
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powder
d
No. mc/me °F % Texp. ?[:/54
/ms % T «=20% «=50% a=75%
5005 0:5  297.12 71.15 1554  3.12 2.31 1.57
5003 2:3  482.89 70.52 1603  1.88 1.45 0.93
5004 3:2  590.90 66.60 1642  1.39 1.05 0.69
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Table 4

and water with different additives

Characteristic parameters of reaction between fuel

da, 4
No. cat. ;Fms 7; ;rsé’ E/S
° a=20% a=50% a=75%
5003 - 482.89 70.52 1603 1.88 1.45 0.93
5007 LSCF 402.34 74.49 1618 2.49 1.85 1.25
5010 Co 385.03 79.46 1572 2.99 2.20 1.52
5008 Fe 254.43  81.16 1625 4.79 3.55 2.30
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Fig.6 Effect of additive on reaction degree between fuel and
water
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Fig.7 Effect of additive on reaction rate between fuel and water
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Table 5 Characteristic parameter of reaction between fuel and

water with different content of magnesium

da

-1
No. Mg/% tz/ms a,F/% K/S

a =20% a =50% a=75%
5008 50 254.43 81.16 4.79 3.55 2.30
6001 60 280.92 79.26 4.12 3.05 1.99
7001 70 357.14 73.45 2.71 2.00 1.38
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Effects of Formulation Parameters on Reaction Characteristics of Magnesium-based Hydroreactive Fuel with
Water Vapor

ZHOU Xing, ZHANG Wei, LIU Xian-wei
(Institute of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The reaction characteristics of magnesium-based hydroreactive fuel with water vapor were studied in the visual combus-
tion device. The combustion reaction process of the fuel and vapor times were obtained from the high-speed charge coupled
device (CCD) photographs. The combustion temperature was measured by thermal couple embed in the fuel. The reaction
process of magnesium-based hydroreactive fuel with vapor consists two steps( fast and slow reaction). The time and degree at the
end of the fast fuel-vapor reaction step are the key factors to characterize the reaction of the fuel and vapor. The reaction rate
decreases with increasing of the reaction time and degree. The reaction rate and degree of the fuel with vapor can be increased by
greater mass ratio of oxidizer to binder, higher content of fine magnesium powder,and ferrous additive. However,both the reaction
rate and degree of the fuel with vapor decrease with higher content of magnesium powder. The fuel with the content of magnesium
upward 60% should have greater mass ratio of oxidizer to binder and higher content of fine magnesium powder on the premise of
assuring its energy properties,technical properties and mechanical properties.

Key words: physical chemistry; magnesium-based hydroreactive fuel; water vapor; reaction characteristic; formulation parameters
of fuel
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