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Abstract

tensile strength

In order o find out the effect of the environment pressure on the m echanical properties of soli propellant,
for the test resu lts

the change law ofm echanical properties of NEPE solid propellant as the objeet of study was studied under the cond itions of wo

m athen atics models on the effect of the enviromm ent pressure on the m echanical properties of NEPE soli propellant were es-
Key words

different tensile rates and roan teanperature by m eans of a high pressure material testing machine The results ndicated that
tablished and the conception of pressure exponent about m echanical properties was put fowvard A sinple analysis was made
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elongation and breakage elongation of NEPE propellant were mereased along with nerease of pressure The
Solil propellant M echanical perfom ance Pressure exponent ; Intensity
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Table 1 M echanical properties data under different pressures for NEPE propellant at constant tenp and tensile rate

T/C I pMPa | h(p+ Q 10135) 0, MPa (o,) &, M h(g,) &, /% In( &)
{ mm /i in)
Qo -2 289 0 84 -0 174 732 - Q312 80 4 -0 218
a1s - 1 381 a 92 - 083 8L 0 - Q211 89 6 - 110
0s -0 508 L 01 a 010 88 6 - Q121 97 4 -0 026
a7s -0 161 L 12 a 113 9 8 -0 096 102 4 0 024
L0 a 096 L 18 a 166 96 4 - 037 107. 8 0 075
L5 a 471 L 24 a 215 101 9 a 019 1125 Q118
100 20 a 742 L 22 Q199 111 4 a 108 126 4 0 234
25 Q 956 L 22 a 199 115 0 Q 140 131 1 0 271
30 L 132 L 30 Q262 113 8 Q129 128 8 0 253
40 L 411 1 24 a 215 119 4 a 177 138 2 0 324
50 L 630 1 20 a 182 116 0 a 148 135 4 0 303
60 L 808 L 21 a 191 120 0 a 182 139 1 0 330
Regressive fomula (a):y = a + b* x y=0 0921+ 0 0997« y = =0 032+ 0 1306¢ y=0 0842+ 0 145
Relative coefficient R a 9177 0 9839 0 9847
Pressure index n 1 0997 a 1306 0 1452
Experience constant A L 0965 0 9685 1 0878
20 | Fomula on properties and pressure o,=1 0965(p+ @ 1035)" ™7 | g =0 9685(p+ 0 1035)" "™ | g = 1 0878(p+ 0 1035)" "**
ao -2 289 a 92 - 083 79 4 - Q231 89 8 -0 108
a1s - 1 381 0 99 - 010 86 0 - 151 93 8 -0 064
as - Q1 508 L 06 Q 058 91 4 -0 090 104 2 0 041
a7s -0 161 L 10 Q 095 98 0 -0 020 106 2 0 060
L0 a 096 123 a 207 105 8 a 056 115 2 0 141
L5 Q 471 L 28 0 247 106 8 a 066 115 0 0 140
2 20 a 742 L 32 a 278 110 4 a 099 122 0 0 199
25 0 956 1 38 a 322 115 9 0 148 125 4 0 226
30 L 132 L 44 0 365 122 2 Q200 132 6 0 282
40 L 411 L 36 a 307 113 0 Q122 127 8 0 245
50 L 630 1 48 a 392 127 0 a 239 146 4 Q 381
60 L 808 L 45 a 372 121 9 a 198 147. 0 0 385
Regressive fomula y=a + b* x y= 0 1717+ 0 1253« y = 00153+ 0 115% ¥y = 0 1205+ 0 1233«
Relative coefficient R 0 9748 0 9743 0 9720
Pressure index n a 1253 Q 1159 0 1233
Experience constant A L 1873 L 0154 1 1281
Fomula on properties and pressure o,= L 1873(p+ 0 1035)" | g = L 0154(p+ 0 1035)" "™ | g = L 1281(p+ O 1035)" *¥

x hip+ Q 10135): 2 (0, )or In( g, )or In( &)
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Fig 1 Change curves of tensile strength
for NEPE propellant according to pressure
under two different tensile rates
130
120
o 110
QEE 100
90 « 100mm/min
8 o 500mm.r'min‘
700 1 2 3 4 5 6 7
p/MPa
Fig 2 Change curves of elongation
for NEPE propellant according to pressure
under two different tensile rates
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Fig 3 Change curves of breakage elongation
for NEPE propellant according to pressure under
two different tensile rates
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Fig4 In(0,)~ h(p+ Q 10135)
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tensile rates and 20 C
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