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“Abstract ;: In this paper, thermal analysis method is applied to select two cupric cat-
alysts, and the effect of those catalysts in RDX/HTPB propellant formula is studied ex-
perimentally. The acoustic radiating method is used to measure burning-rate of the pro-
pellants under the pressure condition of 4~8MPa. From the experimental results, it can

be seen that the two new cupric catalysts are effective; they can improve burning-rate

+ A 19944 11 A 30 HKH|



16 %
Fem Fi & LR X RDX/HTPB ## AR E XSO TR 75

by 42%, lower burning rate pressure exponent by 14 %, If the catalysts are composed
properly, they can improve burning rate and lower burning-rate pressure exponent
more.

Subject terms ; Combustion Catalyst, Buming rate, Propellant test, Nitramine pro-
pellant
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BEFISR B AR . REME RIS A B R, MR RABE T2 A S0+2CTF, B7X, B4k
BT E 1.

Table 1 Propellant formulations

. AP RDX HTPB binder Addicives YB QC
% % and hardener % % %

1 50. 0 25. 0 12.5 12.5 0.0 0.0
2 50.0 25.0 12.5 12.5 1.0 0.0
3 50. 0 25.0 12.5 12.5 0.0 1.0
4 50. 0 25. 0 12.5 12.5 0.9 0.9
5 50. 0 25.0 12.5 12.5 0.0 1.5
6 50. 0 25.0 12.5 12.5 0.0 2.0

2.2 ASHAREVRENE

o7 CDR-1 R EFH X L#fF. FBEEEN 5~20°C/min, N2 %t & 50ml/.
min, HFREREKEFOEHREY,

RAFRHEMERE, ER 4~8MPa, Z5%& % 4mm X 4mm X 100mm,
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Table 2 Activation energy of propellant components and catalysts

Sample name Peak tem. Activation energy .
Te/°C E/ (k] » mol™1)

RDX 240 205
AP Low tem. region 312 127

High tem. region 467 218
RDX+4+AP (1:2) 217 188
AP+YB (97.5: 2.5) Low tem. region 310 81

High tem. region 335 69
RDX+YB (95 :5) 240 205
AP+QC (95 5) : 313 127
RDX+QC (95:5) 223 192
RDX+AP+YB (32.5+ 651 2.5) 205 125
RDX+AP+QC (32.5+ 65+ 2.5) 220 168
RDX+AP+YB+QC (32163:2.512.5) 220 96

MR 2ALUED.

MAP % [&1% RDX 115 1LRE/E A , I AP J5 RDX #E4LAE i 205k] /mol &% 188k]/mol,

QWK EILY (YB) MK AP HBEEFHERR, RBRANEE, FRERNEL
fit i 218k]/mol B % 69k]/mol, Tixt RDX iE{LEET R M, X KX MEAFI MR EGE AP HEdt
FBREBRBE,

@FWE (1) &E&Y (QC) XK RDX iE{LEEH —EWEM, v RDX iE{LaEH
205k]/mol B ZE 192k]/mol, WXt AP JLAELBR.

@FFELF (YB4+QC) A4 X RDX+AP A B ELZIR, FHibEH 188k]/mol &
Z 96k]/mol, XFFPAH & MELFIXTIRE & RDX K AP He#t | R ERF R .
3.2 fENaO AL RE

WMETHAFASHEMALME RDX/HTPB 4 BE&#E#HHEANRERTHRE, HH
T 4~8MPa KR FHAE A M ERRIEH, SR TR 3 9. WMARMRHESHENF S
REREEE X 4,

M3, RATLUEY.

OMARE ALY LR S R ER BB R A, R 42%~43%.

- QmMAEHE (1) £8Y (QC) WK RDX/HTPB #i#t i R A%, HEREK

AEERE 0.39, FEYHEMAEARLMERTEE, EREPOLIH# PR,
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Table 3 Effect of catalysts on burn-rate, burning rate coefficient and pressure exponent of propellents
N r/mm ¢ s~ Burning rate Pressure
0.
4MPa 6MPa TMPa 8MPa coefficient exponent
1 4. 79 5. 54 5. 92 6. 65 0. 9055 0. 45
2 6. 44 7.46 8. 46 9.43 0. 8863 0.53
3 5-62 6.71 7.00 7-86 1. 038 0. 46
4 6-16 7-39 8.07 8. 90 0.9105 0.52
5 5.69 6.53 7.07 7.43 1. 364 0. 39

Table 4 The degree of improving burning-rate of propellant after the catalysts was taken into

4

N
4 6 7 8
Catalyst '
YB 1.0% 34.45% 34.66% 42.91% 41.81%
YB 0. 9% +QC 0.9% 28.6% 33.39% 36.32% 33.83%
QC 1.0% 17.33% 21.12% 18.24% 18.20%
QC 1.5% 18.79% 17.87% 19.43% 11.73%
QC  2.0% 15. 66 % 20. 40% 21.12% 14.89%
2 W

(1) H%BELY (YB) XK AP fiE1LEE, AHLE (1) &{6% QO XK RDX &

{bhE, YB4QC XtEEfE RDX/AP 4L B0 B R,

(2) AEEALY (YB) X% RDX/HTPB #i#HRE B %, & YB LA HERN HE

BHRE 7 B RE AR 4200 ~43% .

(3) HHLE (1) K484 (QC) X &K RDX/HTPB ## il ERIEBAHBHE, HE

WMIGHAT L 0.39, HERMAR MK 14% .,
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(4) YB# QC 4L RDX/HTPB & & Bl #EH# R @ LEM A FHERT AR W .
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