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Table 1 Experimental results of closed bomb at normal pressure
pressure/MPa
propellant parameter Papn/ MPa Pw/MPa
50 ~ 100 100 ~ 150 150 ~ payn, 50 ~ Paym
B ) My 0.1360 0.0977 0.1028 0.1302
18/1 single base propellant ) 0.369 0.938 0.926 0.880 217 239.7
i 0.0332 0.1012 0.1395 0.0714
18/1 RGD n 1.251 1.000 0.937 1.068 241.2 219
i 0.1515 0.1185 0.1672 0.1410
18/1 HND n 0.921 0.977 0.906 0.939 241.9 2921
M 0.0064 0.0138 0.0517 0.010
1471 Jnz n 1.444 1.278 1.017 1.337 226.6 2748

Note: w, is burning rate coefficient, n is pressure exponent. p,, is the pressure corresponding with maximum dp/dt, p,, is maximum pressure. The correla-

tion coefficients of data processing are also over 0.995.

Table 2 Experimental results of closed bomb at high pressure

propellant parameter 100 ~ 200 200 ~ 20rz)ressure/MF;0 ~400 100 ~ 400 Pu/MPa
tr I Mnl 01‘.0313008 01..0044758 06.09851()2 01‘.0126417 ST
11/7 single base propellant ’2‘ 0()"37()]772 00'.1845483 00'.1872523 00'.2736792 616. 1
19/7 RGD "n' 06_1935438 00~ .281 6079 06.373852 00..1889138 626.0
15/19 RCD ;j: 00.'1944369 00. .2835355 00..4725314 00..1889644 6319

Note: The meaning of symbol and unit are the same as that in Table 1.
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The correlation coefficeints of data processing are also over 0.995.
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Regularity of Burning Rate Pressure Exponent for Propellant

HUANG Zhen-ya', WANG Ze-shan', ZHANG Yuan-bo®
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Department No. 6 of Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract; In order to study combustion characteristics of RDX nitramine propellant furtherly,the burning rate pressure exponents for

three RDX nitramine propellants were investigated by closed bomb test and data-treatment in the different range of pressure,and were

compared with that of the single base propellant. Results show that the burning rate pressure exponent for single base propellant with

loading density 0.2 g + cm

“? is 0.869 at 50 — 100 MPa,and 0.926 at 150 —217 MPa,and it increases as pressure increasing. But

the results are reverse for the RDX nitramine propellants, especially for RGD and JMZ nitramine propellants whose buring rate

pressure exponent is over 1 under 150 MPa,and below 1 at higher pressure. In addition,the values of burning rate pressure exponent

of multi-perforation granular propellants are smaller obviously than that of single’perforation cylinder propellants.

Key words: materials science; propellant; nitramine; combustion; burning rate pressure exponent; closed bomb



