21 4 Vol.21No.4
2000 11 ACTA ARMAM ENTARII Nov. 2000
( , 100080) ( )

N EPE (20 ) (- 50 ) :
0643.2, TQO38
=- 50 , e 60% 30nin
N EPE ; €= 85% ,
) 25mm 1.1 ,
, 80% , HM X RDX , , N EPE
40% 50%
) 1.1 NEPE
, , Tab.1.1 Resultsof compression tests for
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M Pa % M Pa
) 1 1.318+ 0.070  60.73+ 0.48 1.36
2 8.236+ 0.757  80.17+ 0.09 1.33
3 26.880+ 5.360 61.42+ 0.14 22.45
1 4 164.100+ 27.700 84.99+ 2.21 35. 00
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2.1
Tab.2.1 Densities and danage variables of the samples
1 2 3 4
/g~ an” 3 1. 801 1. 802 1.798 1. 797 1.723
% — — 1.6 1.9 12.3
/o :
( 1 : : : ,
) : :
2.2 2.1 1
N EPE ( )
NGABTTN) , :
(PEG N-100 ) : :
RDX AP Al , (-
5 ) , ,
RDX , :
, RD X :
: , (- 170 ) 22.5h ,
/ , :
' 3
TA 910D SC
, : 2950T GA ,
: 10 min 5 /
) , , min, 500 DSC TG
, : 3.1
3.1 DSC TG
Tab.3.1 ResultsforDSC and TG tests
1 2 3 4
DSC Tp/ 174.7 167.6 171. 4 171.9 171. 4 177.0
TG AG% 19.0 23.2 19.3 21.2 19.7 21.8
DSC , T :
Tp TG , AG , AG
’ 4
-5 (20 /
min) % DSC : : (0.2g/am*®)
To : - 170 : ( 1.1g , 10. 98
M Pa)
, TG , AG 90. 75amn ° (®34mm x 100mm) ,
,- 50

' , 4.1
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4.1
Tab.4.1 Resultsfor the closed-bomb tests

M Pa /s MPa ms ! /ns
290.1 8.0 84.2 4.8
1 293.5 9.8 82.0 5.9
2 294.7 8.7 84.2 5.7
3 296. 6 9.1 86.2 6.2
4 294.3 7.6 95.3 4.6
290.9 9.6 69.0 6.9
' 5
(1) : ; (2)
1 1 (1)
; (3) :
b (2) 1
: : (3)
1 1 ’
2 ’
; ' 1 . GIBT72A-97 401.2) .
) 3 () :
, 4 , ,1997.40 45
, (- 170 ) , 2 [ ]
, 1999.
QUASI-STATIC COM PRESSION OF HIGH-ENERGY SOL D
PROPELLANTSAND THEIR COM BUSTION
Zhang Taihua Bai Yilong
(State Key L aboratory of Nonlinear M echanics (LNM ),
Institute of M echanics, Chinese A cadany of Sciences, Beijing, 100080)
W ang Shiying L iu Peide
(X 'anM odern Cheamistry Research Institute)
Abstract Quasi-static compression testsat T= 20 and T= - 50 were conducted on theN EPE

propellants using Instron-4505m aterial test systen, and microstructural variationsw ere observed un-
der a scanning electron microscope (SEM ) while the damage characterized w ith density measure-
ments. The effects of danage on combustion were then exanined by themal decomposition and
closed-bomb tests. The results indicate that the microstructural changes and recrystallizations in the
propellants are the chief factors affecting their combustion properties.

Key w ords high-energy solid propellant, damage, combustion



