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B, S35 = ECSP Ay H S %8 B IR HFE 1 0] Fl B B A 4K
15 P BB ECSP Ly 1 B 255 4%, ol #E 57 ECSP & kA5
TSR . R A7 BB FBCA B T T/ ECSP 1Y
P B AL 2 AR o B H BB A RN, | LAk 2 O 22 [R] 5G
2 N TR AR ECSP ik SE R A a) |45 w8 MR e ok S 1)
BRSO R E B . EANF 1996 4R LR A
& ECSP, Katzakian 28 "] #fF & T LUAH 2 £ (ammonium
nitrate, AN) & 3 S Ak 7 B9 28 — AR 48 9 T 25 & 1K HE
UL HER K R 230 s, KAE F#AE A 1.016~
1.27 mm-s™o SR, H A5 kIR ] 5 KRR R RE R
AR RE 25 BRI T R HE HE R R RN R R
2005 45, fy 55 — RO AT 42 A HE 3R 1F— 25 e i ok
B LA B2 #2 % (hydroxy lammonium nitrate, HAN) 4
SRR 5 AR A AR A BE 000 (higher perfor-
mance electric propellant, HIPEP) , H: L %5 [t wh i )
o B ) 4, E— 2B HESh T ECSP RS &R, H AT 5
DSSP /AR E B i T % 58 35 19 ECSP L J5 7K & , BF il
T 3~100 mm, 1 4 5 mN~1200 N ECSP k i % 5l
B, AT AT IR 0 0IE . B8R DL HAN by S Ak 5 11
HE 00 2 H AT E A AN ECSP B ST A Y O HoAE %
AP ZR G0 R 28 A HE E R SR R A 8 T —
FHUON B T HAN $RRE P 4 25 (040 ik T T
100 CZEAT) I HAS I A# A7 0F 5 4 %, 18 O Al 45
PE B 5 N SR A R A 2014 4F IR I
Jre HAN 2 ECSP #H G 5% , 32 29 S HAN J& ECSP 2
e BE ) o K B BE B 5 DL B R R R i 5 B
T E A0 25 52 B HAN 2K ECSP #Y 22 YR 5 8k R
JA .
BEXF HAN HA 5 A 1 B AIG | A K M B 2 55 il
A, E AN BB LRI R T LA SRR R R SRR Y
ECSP. 20104F,Raytheon/Aw] R 3D FTENHZ Al 25 H
T R AR SLECSP, eI REAS SCBAE 1.4~14 MPa
5 T 030 LN Y L S IR e 20 . 2015 4R RISk [ Bl R
e K2g 7 Pl AR 42 (lithium perchlorate, LP) A 4
e, PVA S Z & 7 il £ 1 ECSP, 7€ 0.1~1.8 MPa J&
T %A R TR 2k A K. 20184 IR
R0 i ECSP B #43 fif LE H /0T B K AR IR
Xof 4 1) KR B IEAT TR M. BLAR B ST
A B3 F LP/PVA 3 ECSP #443 fift V IIA IR, 3645 T 1k
B 1 BR BT T ECSP S T Y HL R 55 8 43 A 4 B
TR & Sh ML ELRE MLEG R, 45 8 T 48 55 ECSP &
BT ORI 7 ik SRR T LA AR R A Ak
B ECSP A7 1E 1Y [ 4H 5% 1 25 &) 3 JE W 48 39 Lh A%
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KA 3R R[] TR v R 08 38 1) 7 1 (e ECSP IR %
PERE LA M 48 e Oy B4R I B . AN SCZRIR T ECSP
[ N A0 0 i e, A 3 T B Y (%) ECSPC U7, A 4
T HAN FE A R 3h B 5 R &R ik R BE DL R K
PRk, ECSP M K T ECSP UM R e K B Fe W] T
ECSP A K75 5 md BOC Y B AR .

1 HANZEECSP = N BRI R B R4S TR

1.1 BB HANEECSPE

HAN A< B B 5 i v, H IR fe = Sh R iR &
AR 7K AR BERAA , DL A S5 i 45 15 3] 1 ECSP %%
TSR PWE HIOK AR IS . HANAFE RS —
fRECSP Iy S AL T L oy, BEAH 3R AR RV,
4E 4 J@ Fk ECSP 47 5 ECSP ANl %& ECSP. WF 5% A 5 LA
HAN 7K 3% R 32 2 A0 ), o8 s 43+ 26 & 7 (Can 2R
CHEIE R WP EL A e R A3 ) TE U HAN R4, 5] A7)
AHZS RO Can i A 54 45 ) , il 4 HAN JE ECSP. it
AU HAN L 0 5 1 s 3R 1.

F1 MBI HANZECSP

Table 1 Typical HAN-based ECSP formula composition!")
components mass percent / %

HAN 56.09

paraoxidant 2.88

stabilizer 2.49

ballistic modifier 5.50

aluminium powder 20.00

water 0.94

adhesive 12.10

1.2 HANE ECSP = A 45

HAN fE >4 ECSP 11 3= A4k 1, o &5 0% U 75 i B
VEF T B 55 KRB PE fE i HAN JE ECSP 5 SR Be L IR
A 5 4 18 JR O AR 8 R0 AR A S A DR B 5 B T S T

Sttt
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a. structure diagram of cylindrical coaxial
1 (R AR A 22 U Bt

Fig.1 The coaxial micro-thruster illustrating repeated"*”’

LvDT

connecting rod

electrodes

electrode interface
sample support table

a. HAN-ECSP ignition experimental platform
B2 HAN KL ESP g4 & 9c i
Fig.2 Experimental device of HAN based ESP"*"’

CHINESE JOURNAL OF ENERGETIC MATERIALS

b. a 3.175 mm coaxial micro-thr

¢. a 6.35 mm coaxial micro-thruster ilustrating repeated restarts

b. plate and palte electrode
pair configuration

d. wire and plate electrode
pair configuration

THIS ARSI, S B4l AR W« f IR 0 A7 AE i 2 R AT
THEKEER . FR ST HAN WA E 7] B BE AR R 10
R 56 00 B 58 7 1 RN 45 SR, X TS 22 0T R [ R HAN %
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B2 WA E b A e iR, S kR AT
e B30 o [A) IS R B kO ) K, R S 5 B HAN
ECSP BAKA . [l il 2k 24 Jy =Xl 75 ECSP 11 0 AR KK At
F e 3% T 46 2% J2 R S BN, H. ECSP Al R 8 <2 4 2% 12 1) £
RE SR R R R 46 2 02 5 9 UE R AY R 4T
e 4 2 i 1] e R 24 24 X S 0 T i AR e 11 S
Hiatt 250 R FH AN 2a A3 56 28 &, IR 58 T % J&
2 F HAN 2 ECSP A% 5l A #0725 SRR .
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uster illustrating repeated restarts
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electrode
()
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)

c. ignition image of the
plate and palte electrode pair

upper plate
electrode
)
ESP sample
lower plate
electrode
*

e. ignition image of the wire
and plate electrode pair
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(HAN/PVA) (1) B fiff B8 be ok 72, 0 U8 %€ 21 48 =] iy 30 4 .
TR AE B TE T 3 FAS [ AR 4 1R T i i A (D 3)
T8 5 45 RS2 T HAN JE ECSP 18 22 YRS /4 K 16
o a0 25 S 2 W - 0 R 07 IR A A% ECSP R A R
S 5 SR FHAS R ARH A) FRL AR B 518 5 IS S KR A 85
] 5 T LR AR R B B — S N, ECSP 7R FHAR I S
A5 T R R B ARk T B A AR P I 7 R R R
W vty ) ECSP AL 56 w2k, L H I8 8 B 8K, i K BAOR

I DL 23R HAN JE ECSP 1Y 55 KR )7 5 il i
A F A B R A % R TR ) A G, HLFR R
AR B9 40T, HAN 3 ECSP {56 78 TF M 5k . it ah,
SR FH PR B AW AR ity T P AW 445 # TC T 1 46 2 2% AR R 4
R0 14 RR SR 7 4 1 7R 422 A [l g v RS R A PR D ECSP 422
\TE F, (] (v JRE BB AR T A K H R A, FL PR B
BRI A T ) A SO E T, B A T o R R R
AR Ak, Sk 3 N HE SRR A RS R R RE Y sh A AR Ak, S
TR R g3 2 B S AR AR N AR Ak . BRI, SR A I
AR (14 P AR 45 R AR MEAR ) HAN Ji ECSP (9 #A 34

a. porous electrode, porous mesh electrode and screen electrode configuration

[ S ‘

b. the combustion image of porous electrode, porous mesh electrode and screen electrode

3 3Fh HAN JE ECSP JR 1 3 i A 20 B R o5 R B 3 12 14

Fig.3 The end electrode devices, ignition and combustion test diagrams of three types of HAN based ECSP"**!
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R I T 97 5 i R e TR i AT P R 45 R X R A B R Y
TRt e ok B 2SR AR i, K 3 32 v i B e ) v A TR
RAETG AR | G B e R4 T e fioh AN 2 (A 4 R A9
e ) B W K ALY RE
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it 7 2 SR Y AN R FL R B B R R R T 4%
A9 HAN JE ECSP 9 i R o 150 R B & W
JE BRI R R T B9 3En, HAN JE ECSP (1) 55 K ZE 3R
B[R] KRB fE L F AR 0T A B RO/ o TR A K SR
[E] A5 R i B A5 VR B0 1G0T 90N, 2 K IR B
>3 e, MK IR B ] A5 kR et AR N T A IR
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B A AR G R BB A B AR R R HAN
N—OH fINO, 5 PVA 1 i) C—H W JE IR &)
AT SRR HE 2E 3R], B H Ak 27 20 M 7 A2 B9 AT R 0 5 i BEL
RS T 2T ECSP sk Y B 4 B, At b
R FE K45 HAN JE ECSP ¥ £ 19 55 K HLEE {5 H Al
AW HAN 5 ECSP (1) H, fiff ™ 1) R 3R i 7 ) % ECSP
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Fig.4 Schematic diagram of ECSP ignition, combustion and extinguishment process
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PR BE Ao AR T A S H T R IG, PR BH AR TT RE P L
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HL b 2 B0 PR 1, 0 sk R AR TR BN e i i |
TXCA] BB A H HL A 2 R B S RO T Y . FE R ARR AN
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] AL IR FRE RS T 5 1 o

RELT Yl 250Nk ECSP A TAEALER W &1 5 fif o, vf
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B TAEMLEEJE : ECSP 538 i , HAN Hi &5 i) — 58 70 15 7
AHEL A% fil 2 1 FL G OE 5 55— R4 B F 3 TOTE PVA R
ERPASESH, EAMNNBEZERT , REE T X
AR RS, 5 A AR I S B AH B fl T R G RS R
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Wi TEHIIEHT HAN & A= L fif 5 B F o fift o 8
ENZEUVTF 2 T ECSP 25 3% r fift i 56 L I 40 A B BRI A
MM T= 1 . 25 3R I B H it K 7= A RO
BH A% ) 7= A 48K AE LA B HAN %& ECSP i T/ #IL B
H X HAN 56 ECSP 5 Ha ML (9 238 9 R IR A, B8 FiE
FE ML 4 A W f 17 e FL S R (1 ECSP BB R AR A L R
A K BE R R L5 22T JF 8 HAN 3% ECSP /Y
HUERAF 52, 38 2 VR A 50 B 4F 128 7510 1) 5 o 2 8 15 4 a0 741
ALK PR Z (B G 2R, Ry ple Ak o 1 590 B 7 R B

P 5700 1 9K e 2 VI 2 T R A A A ) — A RE R R
JIC O A 3 K 7 A B A Y R 2 i AR ECSP R
B LI HEHE ) A BRBEME R R IR AR R . B
ECSP 1) K B2 AL 35 22 0T 5E FH 44 43 ik 1 1 R 1 R A
PR KR K e A B Ak R AT TR B B
A3 fifk T T T T St R P IR A% 1 1 2l T, S 2 )
5 F 4 0 A A3 fige AR 2 5 v 3 0 5 A R B e AR
WF 58 N\ B HAN JE ECSP A9 $H0 | HL ik S 107 B JR 458
I TR i B¢ ECSP BYRBEMLEE . HAK S . HAN S ECSP Y
R il S8 A HAN B A3 i SN, )™ 42 H,O \NO il
N,O %5 7= 4 s Hok , HAN Y 35 5 i 7= W [ & 4 i 1)
HAN 5 PVA R H.AE ] 5 fic 5 ECSP v 36 4y HoAth 21 43 4
SR fREY . HAN 3£ ECSP (0 F g o B2 J2 o XY i o fl
HAN & ECSP /K 56 i e fift 7 A S0 0RTH AU, HL 3l
3 HAN JE ECSP & 50 43 i 7= Az i FUR 7= 0,
SR YA AR R TR A SR HAN LAk 2 B
TR EAR I L 2 BTk . HAN 3t ECSP 7 B Ak 2% | 1
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combustion === extinguishment
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"""""""" “wheat deficiency

>

conversion of electrical and chemical energy into thermal energy

5 HANJLECSP T /L3

Fig.5 Schematic diagram of HAN-based ECSP working mechanism'®

F2 HAN ALz 5

Table 2 HAN electrochemical reaction equation!®”’

name electrochemical reaction

H,0(1)—0.50,+2H"+2e

anodic Al AP + 36
reaction .
(NH,OH)'NO; + H" — NH,OH" + HNO,
cathodic N ) )
, 2(NH,OH) +2e” +3e” — 2NH,OH + H,
reaction Al

total reaction H,O+2(NH,OH)'NO —2HNO,+2NH,OH+H,+0.50,

A 27 s Y [R5 e R A 2 R O bR O T R E R
Pl LEIRBE I R R ECSP B MR B K2 N X AT 4 He,
DRI RS X o A LA DX, B T g ok i R A ] A P A
JISEAN KRR THT N S 30 A7 TE A A SN o K v i A A
fi% 7= A TR A W 5 PYATE R IX B 4, i — DR A%
R T REE /N R (CO.CO, N, H, H,O%),
R e 1o A8 [ B 52 3] F A 27 R ARk 2 By s e, B
fiff EG AR i X ECSP 52 B AT 2 MR e A BE F B AR Y
W7 FL S, A 2 R4S b R A TR ASORE Y A 1 Y RE
BL/IN 9 DE R AR B 9l SR 0 BB A T R N E Ik MR IE
H A EBREE  ECSP RE BN AR K,

1.3.2 HAN E ECSP gy ki 45 M o 3%

R HLEY T AR )R g AN 5 A 3 790 00 %
TR /INAT DG A AR 4 AR R 5 A AR RN 2
Xt & B ML TAE RS E M = AR 52w 20 A, i 2
AR HE T SR A Ak 2 4 B A LA O A 0 D A
BVERE , A RIS W AN R R S AL 5 oKk . BB 5% ECSP
PR PR R , AN AN T 48 7 [ 1A 4 4 550 i) SR e L 3L
7L X 36 4% A S i g 0 TR R T E Y, B
ENUCVHESE T HAN 3 ECSP B 7 (1 & 5 26 4 AT e R R
A OC R . W RIS 4 R BB & AR T 5% B,
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1

O 4 JE RRRHEC 7 1 ECSP A 2 AE 4 JE Tl T 1Y 2~4 £
LR S I A R S 1 388 T e s i 2 A R S R e T
10% J& , HAN 3L ECSP Wi v [ 2R3 08 5% , k048 1 i e e
TCVE W4 ECSP AR TR o — 1 R S8 00 o Ty vk (R 2R 1
FUER 75 I h A W 76 ) th T b T3 RS & H il
i ECSP 19 4R PERR R , T BT a2 R A fF R T
o 3 A B A2 SR A AR R e D ) e e, AR AR
AT HAN 3 ECSP Y- 24008k o 3R 56 45 S &
HLH b 200 VR RSB (0.552 mm-s™') J& 100 V T %
H(0.156 mm-s™) i 3 4% s XJ AN [ Ho, s LA o 0 47 2k
PERIA & B % K T HAN 3L ECSP i BR ik 5 oy TR 5L 28
PESE R o B ST o SEUYBIESE T AR R A LR P AR R
JE 3 40T B9 HAN JE ECSP Ao Bh Bk . kB0 45 SR %
BH < 4 08 500 0K e o R R Ik FEBE R R WD B R E
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Fig.6 Burn rate relation diagram of HAN-based ECSP"**
KA & S AL B & % 2L 2 ks 3 R LA ) BE 10

32, ECSP 80 B8 MR A% I 851 7 1% 4 1] 4 4 1E 5
M DL S B 22 R K B R T 2k DA ECSP R SR K PR
fig , 2 A [ BE 1k 22 ECSP Y a8 B 18, 43 A T 8 7R
ECSP Ry 4E K MLEE . IE 4: )@ 1k HIPEP e 5 H RE 44 ke fir
T ) B B 7 TR o ARie S AT R KT X
FERAR T BAE 0 AR R g, o F g 2800 FVRA e fie
BN JE D HE R R 8 1) HE 1 5% SR 1T . HIPEP AT LA 3E 2
FL R 4 AR 4 47 565 1R AR T UL R ) BB R R be . &R
SRR A 2 o AR S0 B3k e 7 AL, DAl R e i 2 LA
TERARE )R SE 80 B FRR B SR R AT R K 2 BT A
R N 8 AT, Bl 45 A R L 58 9 14, W L S
HAN 2k ECSP #4582 4 38 B[R] 384 10 5 ) B AEL K 4iE 3R i
[i] 5 Bl E A2 a5 U B0 3G T BE O, 2 a5 R B0
1F 3K BT E SR PR AR B S SR R AR
T B0, 0 K R IR R AR R AR 5 4R B
[ A # 1E 7 A [ 69 92, HAN 5 ECSP 76 #2651 5
Tl % 1 AR AN B A 15 4 TE ) A0 AR DL SRR . B
& AR B B N T B 08 e 3 T A A D O U R
Ko HRGAR A 5 T Bl i 5% ma ECSP AR K i [
LR WL E T ECSP AR K M WLER i3 . 5% H s 2
B> ECSP Ak 2 2 2 88, T vk R L AUE 17 BT e
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2 BRBERECSP AN MERBIHYE  pyurmaye i o PR P2 g2 5T 0 6%
T/ JE A O T R L ECSP 1E b e A k. TE A%

21 AN SEBHEECSPE T

ECSP £ FiL BEVE T 22 AR S B0 R g 7 | (] B R 455
X R R R Az M TR E R B A RS TR
SR o o i TR A S P 70 A DR /0 B B 481 2 O EL s 4 B
o TEARZ AT PSR, B AR BA R A1
PR o R R b LP iR B RO . Ak,
LP F F % 4 [k Ha fff 070 vp B 1 5 3R & 4 SR B Y
TCETE A . R AR £ A0 AN 3 HAN AR S A 1k
LUK EERE 2 TR AW PVA NG 7 il % 15 2
T AR R KL ECSP, H M Ry 2 L8 TR 3
22 BEMEHEECSPHANEEHR

L S 8 b B TR L A ) 4 52 ) g SRR £
JE ECSP (1 5 JORRPED O Li 2517 R B KR T R UK
ECSP ¥4 B (7 46 2% 22 ) 1 FL A5 RS0, B 90 L AR B 2
P B R ) | R A 2 TR RE B R A A T AR LE A 2 B0
ECSP s K WY SZ MR, W% 4 Fr 7 o Hl AR bl A o 7 3 56 2%
Lt I L HL R (PR 454 ) L ECSP S ok kR

F3 AL ECSP iy i g )y

Table 3 Typical perchlorate salt-based ECSP formula composition

FEH AR AR I BT, R R ARORR X RE Ak, LR AR T
WIS TE AR L R . A, R HE A | R R A
S5 XF ECSP 11 450 e M AR be sl R A AT T B R
Ji B2 A 3 3 T 22 Bl e A R B R [R] 9 H A 43 AT P
2, 856 B0 F I 56 D 58 X ECSP 5 A e 5 1 5
M), >y & B ALK e & F A b 70 35 T 4 AR B K 4
ECSP HL A5 KBRS 7 (& 9) I < 38 H J 79
P AR 2% ik ) 8 22 00 43 i O EL R BB 5 o5k R R
65T 40 2% 2 BT A HEE ) B . Gobin 481 5 LI 3R
4 & B (polyethylene oxide, PEO) N & 7, LP Ny
S AL ] 48 ECSP Ry i SRR PR I e 2R LA B4R
AT & B HL K i AR o ECSP AR BB &b 1 A, T
10 TR . XSO A2 i T & i B AR T PEO F: 5%
25 ]I P AR A IR 7 A 1 . B ECSP 43 fifk R R U 3L
Bl 4 i 2 B AR A K B BEAR . 55 0N ECSP R R 1Y
S8 4 UKL SR VAR A3 it 2 B 3k BE AR, R B 2 A4S BB =2
[E1) 1) Y0 A o i o A A AT B AR R GBI R . X AT i
JE TR LU AR TE 2 B il e AR R B 1 B A

[15]

name components

mass percent /%

perchlorate oxidizer

aluminum perchlorate
barium perchlorate 50-90

lithium perchlorate

perchlorate-based ECSP fuel

magnesium

tungsten

aluminium 5-30
copper

copper oxide

adhesive

casein
10-30
methyl cellulose methyl cellulose

polyvinyl alcohol

R4 RIE BT R SR ECSP EL R B 356 2 B R b R

Table 4 LP based ECSP polarity response overall experimental test!

671

test electrode polarity electrode material electrode surface roughness electrode area ratio ignition position
Al(+) = Al(-) Al(-)
P1 direct current SS(+) — SS(-) SS(-)
Cu(+) = Cu(-) . Cu(-)
Al-Al mirror polished finishing both
P2 alternating current(50 Hz) SS-SS both
Cu-Cu both
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Fig.10 FElectrochemical decomposition evolution of LP/PEO-based ECSP™*®!
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2 BN o FLAE Ok R 0 o H AR i LR SR B
N - ECSP W Wi v RE A0 H F B I 3 32 i T s L ik K Y

(9) 3.54s

Combustion image sequences for PEO-based ECSP and PEO/PAN-based ECSP under 1.0 MPa'”’

[
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Fig.12 Sequence images of combustion flame of Non-metal ECSP"*"’
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Fig.13 Sequence images of combustion flame of 5% AI-ECSP'®”’
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Fig.15 Sequence images of combustion flame of A21, A11,
B31 and D31 at 1.0 MPa (a), of A31 and A11 at 0.5 and
2.0 MPa (b)"7"
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Extinguishment delay times of non-metal ECSP and
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3.1 BREREF

Sawka S5 XF 5L T AN A JE K AT 45 [ 44 4 1k )
TFWE9E . 78 AN H I A 543, DL R AR i) 45 3k 72 v
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Table 5 Typical other oxidizer-based ECSP formula compo-

sition
mass
names components reference
percent / %
AN 75
AN base-ECSP [73]
epoxy resin 25
ADN 5-60
AN/AND AN 5-60
[33]
base-ECSP unsaturated polyester resin = 40

dioctyl sebacate -

3.2 HEWH ECSP & MBI
Sawka 25 B & LA AN 1 R S A0 ) 5 — AR K AT
P A HE SR ), R et AR AN 17 s o iRk AE K
AT SR TR A R A2 . W R TR 1.01~
1.27 mm-s™', 7£ 3.45 MPa i #& 3 n] i5 5 5.08 mm s,
MR KT 1.4 MPa if i 2RI A B AN REJE K o Khoru-
zhii 5577 TF J A R i - IR S IR Bk ECSP AT O Be AR
PERFSE o &5 W . AN FI IR SR R 19 [ AR 5 A
S HL B E B AR L A BE S I H R R
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Fig.17 Ignition and combustion process of AN-ECSP"'*!
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Research Progress on Ignition, Combustion and Extinction Characteristics of Electrically Controlled Solid

Propellant

LI Yang, XIA Zhi-xun, MA Li-kun, NA Xu-dong, FENG Yun-chao
(College of Aerospace Science and Engineering ; National University of Defense Technology, Changsha 410073, China)

Abstract: Electrically controlled solid propellant (ECSP) has the characteristics of multiple ignitions and controllable burning
rate, and can be widely used in propulsion systems from micro to macro. The research on ECSP with ammonium nitrate, hydrox-
ylamine nitrate and perchlorate as oxidants was summarized at home and abroad, especially the characteristics of ignition, com-
bustion and extinction for ECSP based on hydroxylamine nitrate and perchlorate were emphatically reviewed. Meanwhile, the ef-
fects of voltage, pressure and metal additives on the burning rate adjustment of ECSP were analyzed, and the mechanism of elec-
tric energy in the ignition and combustion process of ECSP was discussed. Furthermore, some suggestions were put forward for
further in-depth study on the ignition, combustion and extinction mechanism of ECSP: study the chemical reaction mechanism
on the solid and gas phases of ECSP, establish the model and framework of the reaction mechanism for ignition, combustion and
extinction; explore the effect of electrode arrangement and electrode configuration on the combustion efficiency of ECSP and the
relationship between ECSP formula and electrical conductivity systematically, and seek the method to decrease the interface re-
sistance between electrode and propellant. Finally, optimizing the formulation of high-performance ECSP, perfecting the com-
bustion reaction mechanism and burning rate adjustment mechanism of ECSP, and raising the pressure threshold of ECSP are the
keys to the design, application and performance regulation of electronically controlled solid rocket motor.

Key words: electrically controlled solid propellant;ignition characteristics; combustion performance;hydroxylamine nitrate; per-
chlorate group;burning rate regulation
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