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Study on the formulation of NTO gelled propellant

Han Wei, Du Zonggang, Fu Quanjun, Lan Haiping, Yang Chao, Wu Jin, Yu Jun
(Xi‘an Aerospace Propulsion Test Technique Institute, Xi‘an 710100, China)

Abstract: Aiming at the special oxidizability of NTO, three different gellants were chosen which
could form gel with NTO, and their rheologic properties were studied. By means of rocket motor test,
restriction orifice test and fluid flow test of rocket engine head, the feasibilities that NTO gel could
constitute gelled bipropellant with UDMH gel were testified. It shows that, single gel system can not
meet the requirement of gelled propellant rocket engine design, however composite gel system has
excellent rheologic property of high viscosity and low shearing strength can meet the requirement of
gelled propellant of rocket engine.
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Fig.1 The rheologic curve of single gellant YN61
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Fig.2 The rheologic curve of single gallant YN71
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Fig.3 The rheologic curve of single gellant YN62
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Fig.4 The rheologic curve of composite gellant YN61+YN62
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Tab.1 Experiment result of restriction orifice
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Fig.5 The rheologic curve of composite géllant YN61+YN71
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Tab.2 Comparison of rheologic property between single gallant and the composite

YN61,+ YN61 YN61 YN61
B YN61, ! YN61, * s = . *
YNTI1 YNTI YNTI1
235%(1s)  4619(1s)  4261(1s) 6989(1s) 8103(ls) 8585(1s) 11328(1s) 12629(1s)
¥/ (mPa-s)
2256(2s) 2394(2s)  4096(2s) 3684(2s) 8095(2s) 4351(2s) 10079(2s) 7007(2s)
¥4 41/Pa 172 7) 217 7 273 103 267 177
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Tab.3 Data of NTO gel fluid flow test at 100N rocket motor

Fgs EBFs Po/MPa pMPa  pyMPa  p/MPa  pJMPa q.J/(g's”)
1 5 2.544 2475 2434 2.064 0.808 19.45
2 5 2.846 2.774 2731 2.348 0.840 21.76
3 5 3.036 2.962 2918 2.529 0.858 23.28
4 5 3.552 3.473 3424 3.005 0.915 21.21
5 5 3.292 3.215 3.167 2.763 0.893 25.51
6 5 2.296 2.226 2.187 1.835 0.773 18.06
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