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Table 1 The formulation of 7 kinds of specimens %
No. HTPB TDI MAPO Paraffin
HOO0 0 0 0 100
H10 9.37 0.58 0.05 90
H20 18.72 1.17 0.11 80
H30 27.90 1.75 0.17 70
H40 37.43 2.34 0.23 60
H50 46.79 2.92 0.29 50
H100 93.55 5.87 0.58 0
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Fig.1 Stress-strain curves of 7 kinds of specimens in the 20 °C

environment
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Table 2 Maximum tensile strength, elongation at break and

initial elasticity modulus of specimens at 20 °C

sample o,/ MPa e,/ % E. / MPa
HO0O0 1.422 0.78 227.011
H10 1.184 4.17 119.333
H20 1.189 7.02 90.963
H30 0.796 15.25 70.916
H40 0.703 16.08 63.127
H50 0.596 18.20 56.535
H100 0.485 78.12 11.104
Note: 1) o, is the maximum tensile strength. 2) &, is the elongation at

break. 3) E is the elasticity modulus.
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Fig.2 SEM images of the tensile cross section of paraffin/HTPB
fuels(H20 and H30)
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Fig.3 Effect of temperature on the maximum tensile strength
of paraffin/HTPB fuels
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Fig.4 Effect of temperature on the initial elasticity modulus
of paraffin/HTPB fuels
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Fig.5 SEM images of the cross section of paraffin/HTPB fuels
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Mechanical Property of Paraffin/HTPB Fuel

WANG Yin', WANG Fei*, HU Song-qi', LIU Lin-lin', LIU Hui’
(1. Science and Technology on Combustion , Internal Flow and Thermo-Structure Laboratory , Northwestern Polytechnical University, Xi'an 710072, China

2. Shanghai Space Propulsion Technology Research Institute, Shanghai 201109, Chinas; 3. Xi'an Aerospace Chemical Propulsion Co. Lid., Xi'an 710025,
China)

Abstract: To study the effect of mass fraction of hydroxyl-terminated polybutadiene (HTPB) system and temperature on the me-
chanical properties of paraffin/HTPB fuels, seven kinds of paraffin/HTPB tensile specimens with different formulations were pre-
pared, and the unidirectional tensile experiments were carried out by an universal materials testing machine at a tensile rate of
10 mm -min~". The variation law of maximum tensile strength, elongation at break and the initial elasticity modulus of the fuel
were analyzed. Results show that the fracture elongation of fuel increases with the increase of mass fraction of HTPB system,
while the maximum tensile strength and the initial elasticity modulus decrease. When ambient temperature approachs the melt-
ing point of 58 °C for paraffin, the maximum tensile strength and initial elasticity modulus of the fuel increase with increasing the
mass fraction of HTPB. The maximum tensile strength of fuel increases gradually with decreasing the temperature. In which,
when the temperature decreases from 20 °C to —40 °C, the maximum tensile strength of H20 fuel increases from 1.189 MPa to
2.150 MPa. The paraffin /HTPB fuel of HTPB system as matrix and paraffin as filler has mutual block acting force on the interface
between its matrix and filler, which can increase the mechanical performance of the fuel.
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