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Per f or neamce | rpr ovenenit off Mediifiied Singlle Base Prapelliant witthh & Speciiall Ganmoeund

LI U Bo, \WANG @aoggt I hin, LLUWSIEme, YUrhihui afgng(@WEUA_uh) Db, DANNSVRNR dFeiHAEANAYiam- bo
(% X asvevbderint Gresdst ynsiRegear ch Institute, X'an 110065 , Chi na)

The nodifi ed single base propell ant is generaly prepared 3001 3.01 e
fromsi ngl e base propellant grains by inpregnation wth a bl as- 250
ting oil nitroglycerine ( N§ , followng by deterring with a pol - _. 2001 / v> 2 0] P}
. a <nnJ ~ inc ') i
yester (NA). In our recent research, the perfornances of the ' 150j d-1DA
propel | ant were inproved signifi cantly through adding a special '10a oI b2
conpound at t he second step. Sanples without and with the 50{ 1
conpound at the second step. Sanples without and with the
conpound waes denoted as | DG1 and | DG 2, respectively. The q-=
perf ormances of the propellant | DG 2 and 1DC-1 was conpar ed
RaIUlllally) 0 [~ FiuFoia- W-1 and I(-- wg LtJill}Jioud) t/ LtS B
as fol | owi ng. a. p-t curves b. L-Bcurves
Frstly, the loadng dersity of |02 is enhanced from Fig.2 p-t Qrves and L-B curves for two kinds of propell ants
0.921g. cm-3to0 0.949 g. cm-3
Secondl y, the diffusion depth of NGand NA are deeper. The Table 1 The values of P for two kinds of propellants
NGand NA concentration profiles- are neasured by FTIR sanple Ls Bs Lo., LQ3 Pr
nmicr ospect roscopy (See FHg 1). HomKg. 1, conpared wth that
(I bl VANRD ~u | '4d [ [RAN AR I 8 I w "ru'u IL, IDG1 2 %15 0. 5287 1. 6710 2. 6273 0 330
of IDG1, the diffusion depth of NG for | DG 2 i ncreases from
u IU-- 1, LiC uiiusa WRU. \Jl NI 1Jr 1uN.-1_ L 1Lcaa W I1DG2 2. 8063 Q0 6048 1. 424 2. 4003 0. 4490
270 p.mto 360 p.m The depth correspondi ng to the naxinal val ue
LIUAITT LtJ Jul FAIIL. iive WCRILIT LUIIC' ' JIIUllyy LIMCIITI QAN I11A vaiuc Note: Lis the vivacityin closedbonb test. Bisthe relaive pressure in closed-
of concentrati on increases from110 p.mto 180 p,m The di ffusi on bomb test. Bsis the Bvalue corresponding to grai nsplitting. Ls isthelL
depth of NA for IDG 2 increases from270 p.mto 360 p.m val ue correspondi ng to grain splittingg MPa-' . s -'. Lo., isthe L vaue
Thirdly, the sanple of IDC-2 burns nore progressively. corespondingtoB =01 ,MPa-' . s -1 LQO3is the L va ue correspondi ng
The burning characteristics of tw kinds of propellants are toB=0.3, MPa-' . s-'. PriSthe progressive index cal culated with litera-
fnetor! hutho rl ncorl uoccol anrl tho rnrrocnnnrl ;nn rnruoc nf n_t tur e whi ch published inthe Chinese journal of Explosives & Propellants,
tested by the cl osed vessel and the correspondi ng curves of p-t ture which publi sned
and L-B are obtained ( e Hg. 2 Table 1 ). FomFig 2,
there i s not obvious difference between the curves of pt for A =B xLsl (Lo.i #0.3). L=dd+ /HPn B=AIRN Were Pii Sthe pres-
IDC-1 and IDG2. towever, for the curves of L-B there exist sure at tine t, AMiS the mexi numpressure in closed-bonb test.
afast dropfor IDCG-1 and aslowdrop for IDG2 in the |ast
period. FromTable 1 , conpared with that of IDG 1, the value Finally, the sanple of I1DG2 has better interior bd listics.
of Pr for IDC-2 increases from0O. 3630 to 0. 4450, whi ch Two kinds of propellants are tested wth 14.5 nmagun firing
shows the better conbustion progressive characteristics of tests ( See Table 2). FromTabl e 2, conpared wth that of
IDG 2 than that of IDC-1 . IDG1, the nuzzl e vel occity of IDC-2 increases 3. 1% andthe
kinetic energy increases 6. 3 %.
" J~\ -f-i DG n\
_ 18] L \Tuw *.::]\ -r-iultz
S T =;J \
SO ~i \ ~61 \ propellant nuzzle naximm ;;'--'"""'o
86 [ \ o\ $41 \, sanple ness velocity  pressure
/g Ims-' /MPa vdccity erergy

zL. . .- -] of- 11~
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Fig.1 Qncentration profiles of NGand NA in two kinds of priSperPdstsPhysical chemstry, mod fied sing e base propellant; | cad-
Key wor ds: physi cal chemi str yiNOHS % eGPMBUSH §N &r eoEessi g6 peuzrlenvel ofid¥d-

ing density; combustion progressively; nuzzl e velocity
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