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Table 1 Molecular mass(ﬁn) , functionality (f,) of PET prepolymer and curing agent content in propellants

No. 1 2 3 4 5 6 7 8 9 10

Ja 2 2 2 3 3 3 3 3 3 3

M" 3600 4200 5500 4100 5000 5500 5500 5500 5500 5500
curing agent content/time') 2.0 2.0 2.0 2.0 2.0 2.0 1.1 4.5 7.0 9.6

Note: 1) The curing agent content is the times of meeting PET prepolymer reaction.
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Table 2 The static mechanical properties of propellants with different performances of PET

N a,/k] »m™? 0./ MPa &/ P
o 20 C 50 C -40 C 20 C 50 C -40 C 20 C 50 C -40 C
1 not broken not broken 4.70 15.07 8.25 35.74 61.48 46.53 38.47
2 9.31 not broken 2.91 16.38 9.55 46.82 57.46 79.89 38.03
3 4.85 5.51 2.09 11.34 8.43 44.37 52.03 75.81 35.55
4 not broken not broken 4.41 29.68 20.75 53.2 66.58 78.26 42.63
5 not broken not broken 5.55 24.73 14. 64 50.19 62.62 82.7 44.56
6 not broken not broken 4.47 26.36 15.38 47.00 62.61 72.70 42.80
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Fig. 1 The stress-strain curves of sample No. 6

at different temperatures
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500 Mo Table 3 Dynamic mechanical properties of JMZ propellants
o.
400 No.3 No. 1 2 3 4 5 6
& Tg/c’C -55.30 -54.25 -56.57 -52.96 -51.52 -58.88
= 3004 E")/MPa 584 342 442 482 554 455
W
200 - No.2 Note: 1) E" is peak value of loss modulus.
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Fig.2 Loss modulus-temperature curves (No.1 -3)
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Fig.3 Loss factor-temperature curves (No.1 —3)
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Fig.4 Loss modulus-temperature curves (No.4 -6)
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Fig.5 Loss factor-temperature curves (No.4 —6)
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Table 4 The static mechanical properties of propellants with different curing agent contents
a,/k] + m -2 O a/ MPa Emax/ %0
No. 20 C 50 C -40 C 20 C 50 C -40 C 20 C 50 C -40 C
7 11.57 not broken 3.45 11.49 8.01 28.77 60.56 76.62 31.99
6 not broken not broken 4.47 26.36 15.38 47.00 62.61 72.70 42.80
8 not broken not broken 4.53 27.03 15.64 48.03 62.77 73.85 34.21
9 9.10 not broken 3.67 28.58 15.78 49.15 62.27 78.64 32.64
10 7.62 not broken 3.57 28.71 18.09 51.78 56.55 71.08 31.32

x5 AEABEUFEERHAHNSHZIELE
Table 5 Dynamic mechanical properties of propellants

with different curing agent contents

No. 7 6 8 9 10
T,/C -55.14 -58.88 -54.75 -56.18 -56.18
E") /MPa  500.8 455.1 622.6 650.9 525.1

Note: 1) E" is peak value of loss modulus.
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Fig. 6 Loss modulus-temperature curves (No.6 —10)
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Fig.7 Loss factor-temperature curves (No.6 - 10)
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Mechanical Properties of JMZ Gun Propellants

XU Wan-yu, HE Wei-dong, WANG Ze-shan
( Department of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The static and dynamic mechanical properties of gun propellants containing NC, RDX and polyether-urethane PET with

mixed nitrate easter as plasticzing agent (JMZ gun propellants) were tested by DMA and materials tester at different temperatures.

The influence rule of prepolymers of PET and curing agent contents on mechanical properties of propellants were obtained. The

results show that when molecular mass of PET prepolymer with 2 functional groups increases,impact strength of JMZ gun propellant

descends. Molecular mass of PET prepolymer with 3 functional groups has little influence on impact strength of JMZ gun propellants.

Mechanical properties of JMZ gun propellants were optimized with curing agent content of about 200% -450% quantity for curing

PET prepolymer( JMZ propellants containing 20% NC). The results also show that contents and functionality of PET materials affect

the mechanical properties of propellants,and the mechanical properties of propellants are improved by using 3 functional group poly-

ether poitamine and appropriate molecular mass.

Key words: materials science; PET; gun propellant; mechanical property; functionality
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