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[ABSTRACT] In the mixed system of heptane/isopropyl nitrate, different sizes of inorganic nano gel were added to fuel
gelation, and a series of gel fuels were prepared by adding nano aluminum powder in some samples. Effects of gel size and
aluminum content on rheological properties of gel fuel were investigated. A confocal microscope, a specific gravity cup and
an oxygen bomb calorimeter were used to test the micro morphology, density and combustion heat of fuel. Rheological pro-
perties of fuel, such as shear thinning, creep and nonlinear viscoelasticity, were measured by a rheometer. Results show
that the gelation fuel has higher density and volumetric combustion heat. Pseudoplasticity of the large-size gel system is
more obvious, the network strength is bigger, but the internal structure is fragile. The addition of aluminum powder destroys
the continuity of the agglomerate network, enhances the plasticity of the gel fuel, reduces the creep recovery ability, but en-
hances the overall strength of the gel fuel. After adding 20% (mass fraction) aluminum powder, 7, of gel fuel increases by
six times, G’ increases by three times, and r_ decreases by 33%.
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Tab. 1 Test results of specific surface area
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Fig. 1 Micrograph of SL nano gellants and Al raw material
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Tab.2 Mass fraction of components in different

samples %
FE A SLA SLB HP/IPN  Al(4M)

SL-0 0 0 100 0
SLA-5 5 95
SLA-7 7 93
SLB-5 5 95
SLB-7 7 93

SLA-5-Al-10 5 95 10

SLA-5-A1-20 5 95 20
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Fig.2 Test results of density and combustion heat of samples

XL SL-0 b 2l W AR 5 0k, B 20. 690 1
o/mL RFRBRBE K 28. 58 kI/mL, HI/& 2 (a) 7]
A1, SLA B it ) o1 52 43 Kk 5% INE, SRRL Y 5 FE Ry
0.717 8 g¢/mL, %% SL-0 $25 T 4% ; SLA &7 it i
SRR T% B BRRFEFE N 0.728 4 o¢/mL, HE SL-0 2
= T 5% ., USHN SLB BE IR A5 SR 5 U SLA Ay
s AL, T SLA-S B9 %% B KT AH R %) 4l A 18k
BE T LUATRIR B AT B4t 57 . 0 SL BERSHRIAS B AN
BLAGIRBENE 2 SLA Uit 380K 7% I, SLA-T HIRA
BN TAT BT R R

SLA-5-Al-10 5 SLA-5-A1-20 Fi4 il 328 45 5 43 B
VIR AT LS 25 1 T B R R 1) 85 B O 38 IR
B ARFRE LA
2.2 ERRRIHORS T

10 KB IR A3 BB AR e A S B AR
LRIAOEI S 8 N o YT 28 2l [ LU= R5 2 (3
FH R R A R, B2 EEIR, R EER 517
Sy S S T MR, B8 BUE A SR
YK EER BRI, AN 3 TR, I 4% S Rl AT
DITEALBO ) (B30 B9PE TR 230, O AE i LS 88
PRI, TS5 IR A 5 [ S AR B AR

SLA-5 5 SLA-5-A1-10 #5358 08 45 #4 n
K 4 Fis



51 55 2 1

.20 - Wowow M
VIGEEA Bk = 5 4 RS
;fii%m By

p > B
Y1 Bk
( SURHK
Si Si
oy

H t"'x,
o .of

I / \H \Si

3 B AE YR R

Fig.3 Network structure of fuel gel
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Tab.3  Fitting results of Carreau model
FE k/(Pa - &%) n My x10°/(Pa - s) 1./ (Pa-s) R?
SLA-5 3770 0.897 0.356 0.012 0.99
SLA-7 2915 0. 864 1.850 0.015 0.99
SLB-5 3 640 0.956 0.069 0.011 0.99
SLB-7 4 504 0.945 1.211 0.021 0.99
SLA-5-Al-10 4 964 0.921 1.607 0.019 0.99
SLA-5-A1-20 3136 0.877 2.212 0.020 0.99
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Tab.4  Fitting results of Burgers model
FE E,/kPa E,/kPa n,/(MPa - s) 1,/ (MPa + s) R r./%
1 2 1 2 c
SLA-5 0.23 0.44 4.90 0.57 0.99 75.45
SLA-7 2.55 1.70 28.60 1.62 0.99 44.54
SLB-5 0.04 0.29 1.80 0.49 0.99 85.43
SLB-7 1.11 1.09 16.90 0.99 0.99 45.96
SLA-5-Al-10 2.32 0.95 22.10 0.77 0.99 45.65
SLA-5-A1-20 3.57 1.68 44.20 1.21 0.98 42.33
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