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Table 1 Basic formulation of high energy TEGN propellants
composition NC NG TEGN RDX C,
content/% 42.00 20.00 7.00 30.00 1.00
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Table 3 Compress experimental results of high energy TEGN
propellants

TPUE O max /MPa Emax /%o
content/% -40°C 20 50 C -40°C 20 50 °C
0 112.0 45.2 33.6 37.3 44.0 51.2
1.0 112.5 43.7 32.2 44.7 45.9 58.1
1.5 139.6 45.6 28.3 53.4 46.2 54.1
2.0 134.9 41.8 25.9 42.8 45.8 56.5
2.5 130.9 48.3 25.9 46.9 46.4 52.8
3.0 129.9 47.0 28.0 50.5 47.8 55.9
3.5 128.7 49.2 26.6 43.5 48.1 60.3
4.0 139.7 47.9 27.2 51.9 47.8 57.3

Note: o ., is compression strength; &,,.,
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is compressive ratio.
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Table 2 Impact experimental results of high energy TEGN

propellants
content of a2 /k) - cm 72
TPUE" /% -40 °C 20 °C 50 °C
0 5.0 30.1 no broken
1.0 9.2 38.7 no broken
1.5 11.6 44.3 no broken
2.0 8.2 44.9 no broken
2.5 9.2 44.4 no broken
3.0 12.5 44.6 no broken
3.5 4.4 42.2 no broken
4.0 6.5 46.9 no broken
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Note: 1) The thermoplastic polyurethane elastomer ( TPUE) content
were based on the above basic research formulation; 2) a, is impact

strength.
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(a) of high energy TEGN propellants

Effects of TPUE content on the force (f) and co-volume
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Application of Thermoplastic Elastomer to Triethylene Glycol Dinatrate Propellants

HE Wei-dong, WEI Xiao-an, WANG Ze-shan

( Department of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The effects of thermoplastic polyurethane elastomer ( TPUE) on mechanical, energy and combustion performance of
triethylene glycol dinatrate ( TEGN) propellants were studied. Results show that TPUE improves the mechanical properties,
especially the impact resistance at low temperature ( —40 °C). When TPUE content is about 1% - 3% ,the impact strength
at —40 °C increases by more than 60%. With the increase of TPUE, the propellant force ( f) decreases gradually, and the
co-volume (o) and pressure exponent (n) increase a little. When TPUE is 3% ,f,a and n is changed to 2% ,1.4% and 5.3%
respectively.
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