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Abstract: In compositions of reduced smoke composite modified double-base
propellant (CMDB) with a mixture of nitrate ester NG/BTTN (DEGN) =1 and a
ratio of solvent to nitrocellulose NG +BTTN (DEGN) /NC+PEG=3.5~4.0,
polyethylene glycol (PEG) has been chosen as a prepolymer to substitute for a part
of nitrocellulose (NC) to investigate the effects of its varying content and molecular
weight on propellant’s mechanical properties. In both of mixing plasticizers, the
maximum elogation at —40°C was noticed to exceed 40% when the propellant con-

tains 4% PEG and 7% NC. It was observed in the swelling experiment that al-
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though the value of [NCO]/[OH] increases as increasing the PEG content,the rela-
tive cross-linking density decreases so as to improve the mechanical properties.
Keywords ;: Modified composite double-base propellant, Reduced smoke propel-

lant, Strain, Tensile strength
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F e B ABAERUEE (CMDB) Rl o1 F R RIS F LM NC fERRAN , B3
KMILEE (T) BHTUMBERT 4 HTPB) MR &MNE & BARAN . X
TR AT, 5% M NG 1R, T S BRI IRRIES & A F 2. U b
B ¢ 78 CMDB HEs#t 0 0 B RLSE M0 SRARAIE S TR T € <C10% (—40°C) . BUFHEBIHE 7 B)
FH# 040 CMDB R 118 11 3P e

(1) B3t NC /SRl /ST LY 19 ST LR L el MRS . 0 FEEOR R L R
5144k [R5 NC 7 BB BURAE A MERAY, 1 BTTN 5 BTTN 45 NG 1 DEGN %4101
SRR |

(2) RANTF RS, HWICRENR LI SHRB LR OREERMRETRY , 8
i A R S A AR R A

AEBFRAE D EESETRY RS FRIME, B H2HAEMR, FH5 NC/PEG
BAACM SRR R, RIEE—S 5 AWRER, T PEG &R 5 ELR% 2 FfY
%5,

2 %

2.1 JRERERAE

RS (AD. IFHEBRA £/, dsp=>5-12um,

mABEE (AP). KEFRH £/, dspw=149%um,

WiLHM®m (NG, 1, 2, 4—T=M=HKE BTTN) HIZZ-M_MHKE (DEGN).
B il .

AKFE - REMEE HDD. S4r4EH .

KL’ (PEG): rirdtiidsl, ¥¥a-+F&5 7514 1000, 2000, 4000, 6000,

RDX, NC BRI AS S i EE R b L34, |
2.2 HEREE. BE{LFER

FE—ILFt HKV-1 fTEXREBRESHLP, TATHE<]. 1kPa THITHRIES, BHEH 1h,
¥ #| % NG/BTTN B, &5 /KB B 45~50°C, 387 NG/DEGN Bt , fEFF/K ¥ L 30
~35°C, HARAHE, AREMARANESZFTRE, BEES0°C THEZELLRMA.

SV e BB B 7E Instron-6022 T REA BHAR YL L E 8 .

WEEE (SR) M E 8454 15mm X 10mm X 5mm HEFFFHE @A B/H DMF b, EB T
BE 24h RSB RIFEEA DMF., R)5E88 24h BUE M EBKE. 7 KSEKBIEET
BE., WHEECHRRBRITRE (L) 5HE%K 7 REKE (L) ZH, B SR= (L/L)%.
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%1 W CMDB ##tRE5@m (X%)

No. NC PEG NG/BTTN NG/DEGN HDI RDX/AP/Al | #R3 Atk
DB-1 10 0 20.0/20.0 1.0 20/20/5 4
DB-2 9 2 19.5/19.5 1.0 20/20/5 4
DB-3 8 3.8 19.5/19.5 1.2 20/20/5 4
DB-4 7 4 19.5/19.5 1.0 20/20/5 4
DB-5 5 8 19.5/19.5 1.0 20/20/5 4
DB-6 10 0 20.0/20.0 1.0 20/20/5 4
DB-7 9 2 19.5/19.5 1.0 20/20/5 4
DB-8 8 3 19.5/19.5 1.0 20/20/5 4
DB-9 7 4 19.5/19.5 1.0 20/20/5 4

3 R 5GiHR

3.1 NG/BTTN #M¥)4- 1 CMDB #i# il H¥ e

AMIEHRLIRZ__HBE BB (PGA), B-Z ML _KE (PDGA) iIR=Z_¥
EZME (PTGA) HEEER, /2 TRMUEM [NCO] / [OH] EX J1#vEabi®m, K
MYTRYERHI 6%~ 12%EF, AT HEFEFH £ —40°C FTHRIRAEMNR €,2220%, HIb, &
C MRRERR T NCR SR, fff NC/Po HETEEZE 0. 4~0. 72 Z 8], #EREHAIKIE /12 RE V]
KEBHBHRET.

RIERC T RE R AR & BB ER K I 45 R, RATPTE M 4 CMDB #E i3 7511 & 8
RS 9 % NG/BTTN (DEGN) =1 I # b NG+BTTN (DEGN) /NC+PEG=3. 5~4. 0,
MAARIME 1 iR, RIS AEFHNG/BTTN RSB BRI, KT PEGC 8B ES TR
4L Xt CMDB Hedk | S RER e, HERAHImER 2 MR 3 Pin. KA, FEERY
i NC §BAMKE(L, PEG BN, HHER A REEMRREBHMA, X5 XMPHELE
—HMe", Y PEG K 4%, NC H 7%0f, HEFHFIREEAE —40°C F e BIA[3X 40. 8% . HALH
- PRRYSEN 2%6, XLigR NG/BTTN, £ NG/DEGN {E3#% 57|, KA PEG2000 B AL
B REBERATDRE. FHUTERPHEA PEG2000 fE A BRI KB E S NC,

% 2 PEG A ¥4 CMDB ) F M4 ¥

) 25°C —40°C
No.
ﬂ'm/MPﬂ Em (%) am/MPa Em (%)

DB-1 0. 45 27. 4 3.81 8.9
DB-2 0. 84 79.4 6. 11 11.9
DB-3 0.62 78.2 4. 80 13. 4
DB-4 0.43 97.0 1.84 40.8
DB-5 0.18 71.7 0.73 74.0
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mk 2 fiw, YEJTH PEG &8N 4%, NCH 7%k, HEf# NC/Po N 1.75, &F
R SURRE 0. 42~0. 72 (ZE R, ARG THIRKBREMBERBUBLBORER, B
PEG 5 NC JtiR B a8 K¢ X NC gy Bt 3 (LR B 5b, T NG 1 BTTN #9338 10 18 B 4 5 2 —
72.6°C M1—68. 5°C™, (K AWML X 3. 5, WHM TRMEBKHABEMSEMEEHR, R
i, 538 % #) CMDB H#E#t A b, RPEIFTHRBEBARMAE, B E M RS PHREF
EAFIRER .

%3 PEG % F¥4 3 CMDB /) ¥4 4 ¥oh

No.

PEG
Mn

25°C

—40°C

on/MPa

em (%)

om/MPa

&m (%)

DB-2

2000

0.84

79.4

6.11

11.9

4000

0.78

65. 6

5.32

11.5

6000

0.63

52. 4

4. 41

6.7

DB-8

1000

0. 61

109. 7

3.18

11.9

2000

0. 88

104.9

4. 94

13.5

3.2 4 NC/DEGN ) CMDB J~1@#i# i) has e

MIEFE NG/BTTN M8/ ik Rk E 8 PEG 4+ FETE, R i1k A NG/DEGN B&
R ERIE I H, FRT PEG 4 B3 CMDB ## 70 12w, Z&Rm#E 4y
R. 576 NG/BTTN 8 #| HayE R A0l, BEE R+ NC/PEG WAl KK, #3HMKE
EMRBEMK. 4 PEG X 4%, NCH 7%8f, —40°C T e A[IAF] 52.5%.

% 4 PEG A ¥4 CMDB /) ¥4 é) ¥y

No.

25°C

—40°C

Um/MPa

&m (%)

om/MPa

em (%)

DB-6

0. 45

24.9

2.19

12.5

DB-7

0. 88

104. 9

4.94

13.5

DB-8

0.73

131.1

3. 67

16. 2

DB-9

0.51

146. 8

2.28

52.5

W% 2 fi3k 4 PR S TR EEX CMDB B2 7 /12 ¥ERERY %, W] L&l NG/DEGN 3
¥ #HF NG/BTTN. 5 BTTN #itt, DEGN B S5 F#EF NC, HEit% M NG/DEGN
BAMMEKAEFTHE NC IV B/ERL/ K IRAHIHEC>, FE L, EXH NG/
DEGN B & Eeft, B T3t NC Bk aEay e, NC fES FE R E RO a] B R A AT 8/,
BEREMERE LA, ATRIEAXAESRKEENERYN, SEARKBE THETESS
B, R TR EEH#HAGKERSE, CREHFTEREREEHAL ML, SHBEMNK
BRUVEHEHBEXA., X BTTN RHE A BN ILKBEARSFH A% . RETRER BTTN
FEH—ANAXHRBR T, @ % SME BTTN BIMEMEE, T4 &, ML ERRImH H
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CHMEARNER. HETES, TR NG, 52 DEGN fRBASH RN .
3.3 PEG HELMBEHIETR

AT HEABR CMDB BE{L M & 454 *iﬁ#ttﬁﬁzrmaé,%, &fﬂi& T T 5B HE 5 7 3K 5L
B, NBI—AFEIEET PEG B2 E5FLR N, AW CBEAEE, & IEHENER, £
SRMES Fir. XERETRGEHDOHMTREFED, 3F0E B %R A DB-7 Hxt
REREER 1.

U,‘/Ug = (SRO - 1)2/(SR' - 1)2

45 48 CMDB i # 5 1 2 48

_ & (%)
No. NC/Po [NCO] / TOr] SR /v
25°C —40°C

DB-3 2.11 0. 47 1. 84 2.55 78. 2 13.4
DB-4 1.75 0.42 2.05 1. 63 97.0 40. 8
DB-6 0. 38 1. 38 12. 43 24.9 12.5
DB-7 4.50 0. 38 1. 90 2.22 104. 9 13.5
DB-9 1.75 0.42 2.34 1. 00 146. 8 52.5

WS AT, BHRELREBMHT PEG & BBAX BEUMEL MM LEMEE. B DB-6
FRIA PEG, mMUEREN 12.6% 8 NCit, a4 FBH 55000, BLKE 2.4 688, H
HHREEST 122, Q] [NCO] / [OH] =o0.38, [ W NC 71 40 K MEABREE 5 HDI R 4
BRSNS ARACHT# SR HBRAK, WA KREERK, HEEEHBEE. lE PEG
B, B3 NC/PEG {H, [NCO] / [OH] BRZF#MIN, (B S ol 25 2 2 A
MK, HIERISEHAR EEE CLHEEMR) MEA.
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