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Table 1 Tensile mechanical properties of the propellants with

different viscosity of PVB

-40 °C +20 °C +50 °C

No. 7mPa . Om Em Em Em Em Em

/MPa /% /MPa /% /MPa /%
P-1 45 9.59 1.03 4.04 4.32 0.54 20.88
P-2 210 10.30 1.07 3.30 4.10 0.96 15.9
P-3 300 5.87 0.52  6.41 0.84 5.11 3.96

Note: 7 is viscosity, o, is tensile strength, & elongation rate.
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Fig.1 Multi-frequency DMA curves of propellants P-1 and P-2
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Table 2 Tensile mechanical properties of the propellants with

two kinds of viscosity of PVB blended

—40 °C +20 °C +50 °C

No. (. Em T Em [ Em
/MPa /% /MPa /% /MPa /%
P-4 7.87 0.65 6.09 1.91 2.8 4.31
P-5 5.05 0.85 4.36 2.76 0.87 5.72
P-6 4.73 0.58 2.31 3.52 0.54 6.27
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Table 3 Tensile mechanical properties of the propellants with

different plasticizers

-40 °C +20 °C +50 °C
No. - plasticizers o Em Om Em Om Em
/MPa /% /MPa /% /MPa /%
P-1 DBP 9.59 1.03 4.04 4.32  0.54 20.88
P-7 ATBC 11.00 0.77 5.27 2.10 0.71 26.54
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Fig.2 Multi-frequency DMA curves of propellant P-7
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Research on Mechanical Properties of PVB-Based High Solid Content Propellant

SHANG Fan, SONG Xiu-duo, ZHENG Wei, WANG Jiang-ning
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the mechanical properties of polyvinyl butyral(PVB) -based high solid content propellant, the effect of PVB with
various viscosity, PVB blended with viscosity of 45 mPa - s and 300 mPa - s and plasticizers 1,2-dibutylphthalate (DBP) and ace-
tyl tributylcitrate (ATBC) on the PVB-based high solid content propellant was analyzed by a static mechanical test. The effect of
PVB with various viscosity and two plasticizers on the dynamic mechanical property of PVB-based propellant was studied by dy-
namic thermomechanical analysis (DMA). Results show that with the increase of the viscosity of PVB, the high temperature ten-
sile stress of the propellant increases, the normal temperature and high temperature elongation decrease. The PVB blended with
mass ratio of 1 : 3 with viscosity of 45 mPa + s and 300 mPa - s can make the tensile mechanical properties of the propellant
achieve the average value of these two kinds of single viscosity propellant. Replacing DBP with ATBC decreases low and normal
temperature tensile elongation slightly The PVB based propellant with PVB of viscosity of 45 mPa - s has stronger a-transformation
and the propellant with plasticizer DBP has stronger g-transformation.

Key words: solid propellant; polyvinyl butyral(PVB) ; mechanical property; dynamic thermomechanic analysis
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