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Table 1 Combustion properties of the PGN/ADN propellants

with different solid contents

solid burning rate/mm - s~

pressure
content = 3.0 5.0 7.0 10.0 15.0 exponent
/% MPa MPa MPa MPa MPa Ny 5
60 3.88 5.33 5.38 7.39 9.18 0.53
65 4.29 5.52 6.13 7.42 9.63 0.49

3.2 Al #&EX PGN/ADN H 3 7 #4458 14 52 B 72 1
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Table 2 Combustion properties of the PGN/ ADN propellants

with different aluminum contents

burning rate/mm - s~

aluminium pressure
powder 3.0 5.0 7.0 10.0 15.0 exponent
content/%  MPa MPa MPa MPa MPa Ny 15
13 4.44 5.81 6.47 7.63 10.12  0.49
15 4.26 5.57 6.37 7.27 9.41  0.47
18 4.29 5.52 6.13 7.39 9.63 0.49

3.3 ADN HifEXf PGN/ADN #E it 5l SR 1R 14 B8 B9 72
A T] ADN RLAR Ly A 1A 15 e 8 41 B804 AR L 3%
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Table 3 Combustion properties of the PGN/ADN propellants
with different ADN particle sizes

ADN burning rate/mm - s~ pressure
particle 3.0 5.0 7.0 10.0 15.0 exponent
size/pm MPa MPa MPa MPa MPa M s
<450 4.29 5.52 6.13 7.39 9.63 0.49
450 ~900 5.14 9.18 13.18 20.43 26.71 1.05
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Table 4 Combustion properties of the PGN/ADN propellants
with different ADN contents

ADN burning rate/mm « s~

pressure
content 3,0 5.0 7.0 10.0 15.0 exponent
/% MPa MPa MPa MPa MPa N s
0 3.64 4.49 4.50 4.74 4.83 0.11
10 5.38 5.78 6.10 6.12 6.85 0.14
20 4.29 5.52 6.13 7.39 9.63 0.49
30 4.62 5.64 7.18 9.07 12.18 0.61
14
0,
ok 30%
10 20%
*.({1 8—
£ 10%
1S
T 6f
0
4+
2._

2 4 6 8 10 12 14 16
p/MPa

B 1 Al ADN &) PGN/ADN # il 5) it 08 8- T g il 2%

Fig.1  Curves of burning rate vs pressure of the PGN/ADN

propellants with different ADN contents

RS MR R B (Fe, O, 19 PGN/ADN Hfi it 55 1y 4%
petkfe
Table 5 Combustion properties of PGN/ADN propellants

with oxamide or Fe, O,

1

burning rate burning rate/mm - s~ pressure
catalyst 3.0 5.0 7.0 10.0  15.0  exponent
content/% MPa MPa MPa MPa MPa Ny 15
0 4.29 5.52 6.13 7.39 9.63 0.49
Fe,0; 0.5 5.70 7.39 8.15 10.06 11.18 0.40
OXM 0.5 5.43 5.68 6.48 6.49 8.27 0.22
A Re At A www. energetic-materials. org. cn
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&6 OXM Fe,O, XI ADN J}fi# i {1k HE ) 5 1
Table 6
tion energies of ADN

Effect of oxamide, Fe,O, on decomposition activa-

samples ADN ADN +Fe, O, ADN +OXM

E,/k) - mol 144.3 136.2 146.7
Note: mass ratio of ADN and Fe,O; is 4 :
ADN and OXM is 4 : 1.

1,and mass ratio of

5 -
178.01°C 1—without catalyzer
4+ 2—with 0.5% Fe,0,
3—with 0.5% OXM
3 -

176.41°C
E 296.22°C
#4 33894C

heat flow / W-g”'

0 fo, o
&
{ 207.32C
A
3 243.47°C
2 . . . . '
50 150 250 350 450

temperature / °C
B2 & OXM . Fe,O, i) PGN/ADN #fE it 5 DSC ] £k
Fig.2 DSC curves of the PGN/ADN propellants containing

oxamide or Fe,O,

R7  HHEN MNA 2-DNPA iy PGN/ADN Hf 55 1 485 be
g

Table 7 Combustion properties of the PGN/ADN propellants
with heat stabilizer MNA or 2-DNPA

heat burning rate/mm - s~

pressure
stabilizer 3.0 5.0 7.0 10.0 15.0 exponent
content/% MPa MPa MPa MPa MPa Ny 45
0 4.29 5.52 6.13 7.39 9.63 0.49
MNA 1 4.83 5.95 6.10 7.28 9.54 0.40

2-DNPA 1 5.20 5.96 7.38 7.60 9.85 0.34

5 &

(1) iy ADN f & &t 3% K ADN k042
FNA Fe,O, ] fli PGN/ADN i i 5 & 5T #9494
HTF R, Hh 8% Ok ADN R R A2 8CR B B L, AT LAl
PGN/ADN i 3 5 ) #% # B 9. 63 mm - s~
(15.0 MPa, F[a]) # K #26.71 mm - s~ {H H 558
FeB i 0.49 Bm%| 1.05,

(2) Jm A OXM, 2-DNPA MNA ] ] [# {i§
PGN/ADNHEFE 7] ) He 53 15 8805 196 A0 I 9 435 30 ) RIOR
J&: OXM >2-DNPA > MNA,
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Combustion Properties of PGN /ADN Propellants

SHANG Dong-qin, HUANG Hong-yong
( Shanghai Aerospace Chemical Engineering Institute, Huzhou 313000, China)

Abstract: By using the target-line method, the effects of solid content, aluminum content, ammonium dinitramide (ADN) content
and particle size, burning rate catalyst and heat stabilizer on the combustion properties of PGN/ADN propellants were studied during

1

the pressure from 3.0 MPa to 15.0 MPa. Results show that the burning rate of PGN/ADN propellants increases from 9.63 mm - s~

to 26.71 mm - s ', of which the pressure exponent increases from 0.49 to 1.05 when the diameter of ADN increases from less than

450 wm to 450 =900 um. On the other hand, the burning rate increases from 4.83 mm - s~ to 12.18 mm - s~', and the pressure
exponent increases from 0.11 to 0.61 when the content of ADN increases from 0 to 30% . Aluminum had little effect on buring rate
and pressure exponent. Burning rate increases 16.1% by adding Fe,O, with 0.5% content. The pressure exponent drops to 0.22 by
adding oxamide (OXM) with the same content as Fe, O, ; simultaneously, the pressure exponent drops differently to 0.34 and 0.40
by adding 1% 2-nitrodiphenylamine (2-DNPA) and 1% N-methyl-4-nitroaniline (MNA) stabilizer separately.

Key words: physical chemistry; ammonium dinitramide(ADN) ; poly(glycidylnitrate) (PGN) ; burning rate; pressure exponent
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