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Rheological properties of supramolecular methylhydrazine gel fuel

SUN Xiaohan, SONG Long, ZUO Xiangchun, SUN Haiyun, LIU Jianggiang, TONG Kun
( Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract: The study of rheological properties is an important content of gel propellant research, and its
results can provide a basis for the study of atomization and combustion properties of propellant. The
interior of supramolecular methylhydrazine gel propellant is supported by non-covalent interaction forces
such as hydrogen bonds, forming a network structure, and its rheological properties are closely related to
the content of gelling agent and temperature conditions. The experimental results show that the higher the
content of gelling agent, the more stable the system is. When the mass fraction of gelling agent is 1. 2%,
supramolecular methylhydrazine gel fuel can obtain the highest energy performance and ensure stability at
the same time. With the increase of system temperature, the hydrogen bonding force forming gel network
structure will weaken, and the limiting effect on molecules will also weaken. Reflected in the rheological
properties, the viscosity and shear stress of the system decrease with the increase of temperature. When it
reaches 50 °C, supramolecular methylhydrazine gel fuel is at the critical point of gel-solution transition.

Supramolecular methylhydrazine gel fuel also has shear recovery, and its viscosity decreases only a little
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Fig.1 Viscosity curve of methylhydrazine supramolecular gel

fuel with different gelling agent content with shear rate

XF LY 3 i B 1) B 1) 3 P BRE B AR
ATLLR IR, 76 5 U1 3 R AR AT, B &8 7 % iR 1%
(i 73880 B RE ot 2 R B I, 1. 4% B i 266 B A
o VEIITERLR Y VI 2 0 0 T, B ey 1Y) JE g 5
B EEEAESE R PR AT A SR T R RS ) IR S5 4
53 F 11z 332 3 ) BRSO, A B B 43

MRV (G') PR L (G7) & 1 2 %
T EER Bt 4080 1.0% (1.2% (1.4% 14857
THERCHOBHRE v, L2 el IR Y, B i
HEF B B N, B b 0 SR AR B 5 R PR R I TE
WK It H2EE Mok s . v S AR
FEAE R, 0P AA 2R 10 it AR A, e 5 1) % Ay
e BERRARNERAS E o 1 2 (a) R, EBE] & &
1% BORE A PR i S R MR R AR R I, AN A
TAETTZI 5500 TR, S5k S Bl S 1 Ry
R BEARWZEV AN, B 2(b) K 3 &R
o RE A R B A PR B DT AL B, 1% L 1.2% FI
1. 4% oz 5 43 000 A BR 5 U1 6 B 43 il o 2.428
4.013 F1 9.126 mPa - s, ¥ {4 H 3% JPF 09 &6
0.775 mPa - s;1.4% & Y BERC 1A R AR BER A2
SRR e Y, (HR WAL S R R /B K, R R T 5 4L
i B 2(c) E2(d) R aat % 1. 0% Fil 1. 2%
R BFASE T, AT LA REER & i 1..0% (1)
BERCIRELR S IR 1. 2% BT B MR ES , fE R A
W AER HAT SR R M T, BT AR R A e
PEFNGL R A5 7 T 255 75 08, ICBER & & 1. 2% 11
3 IR Fe R 1 1 Pk i B 4, B B R A
Ho BOR SO e & o 1.2% (1# 53+F H

E2

Fig. 2

(a) RhisbE
251 - 1.0%
——1.2%
?20 r —a-1.4%
£1s
E
10
W&
5 -
0 1 1 1
0 10000 30000 50000
YR

(b) R IR

(c) 1.0% s H

(d) 1.2% #7508 H

ARREHSEBNES TR EM R R8T,
RIRBEIIRERBSR A

Viscoelasticity, ultimate shear viscosity and static

potos of supramolecular methylhydrazine gel fuels

with different gelling agent contents



78 ko Fi

i 2024 4E 10 A

2.2 RENESTREARIRE TR
WFFEAN R L RE T 5 F R e R e ) 3

ARREPEANE 3 o BEAE BT VIR LT T
P SRR R 1 285 R U e, o Bk PR 5 511 23
F 2 IA) 32 i SR AR AR R AR SR SR, A
T B 22 45 44 , RS JARE 23 5 1 A Aoz 3, 1k
IR RO FREEAR G LRGN 89 1 7 ik, Je 55550 235
ZIA) 2 R AR ACHR iR A58, SC LA R iR 225, T
70T B I 245 45 R B OA , R P U R . R
IS A I JEE 1) T A 0 Y R B AR ) 28
JEZ ARG R X VB A A4 R i AR K
Wit 3 P P I T, B BB 1 22 [ Y B A
VERTZZH I8N, IBEHET) 705 T B 0 265 235 g ok 553
XA I3 128 Bl 1) R s /1N 5 AN DAt 1l 25 I
AT, o3 1 R 12 Sl Al 2 bk, i — 20 fd A &
(V% BE AR

-=0 C

—-20C

40 C
16 50 C

® 4t

0 20 40 60 80 100
B YIS
(a) BYIN Sy

10°¢ .
~-20C
10l =40 C
= 50 C
d‘j
E1o
i
& o
10°
1 1 1 1 1 1 ]
06720 40 60 80 100
By s
(b) i

B3 AEIRET RERBSFREMRE

Fig.3 Rheological properties of methylhydrazine supramolecular

gel fuel at different temperatures
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velocity at different temperatures
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