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Dynam ic m echanical properties for aged NEPE propellant
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Abstract

The dynan ic m echanical properties of a high energy cross-Inked can posite propellant NP-1 were m easured

by dynam ic mechanical analysis which characterized the m echanical properties of NP-1 aged for various tines under 75°C. It

is found that the two relaxations( @ and B relaxation) are observed i tan8 The B relaxation is attributed to the molecularm o-

tion of m ked plasticizer NG /BTTN while the a relaxation is atirbuted to motion of the polyetherpolyurethane( PET /N 100)

bindermolecule Themaximun valies of @ relaxation of tand increasew ith aging tine The peak temperatures of a and B re-

laxation of tan& change w ith the content of the plasticizer NG /BTTN. In addition themain failure reason forNP-1 propellant

was prelin narily analysed

K ey words

1 5]

NEPE HE#EF A2 DL VR 75 5F IR g 384 28 (1) 58 Bk O K
A7, I KRR E R A AT HMX, AP AR ER (A))
() —Fh i REACBRHEE ), &R — N2 A M R Gk R,
HE-FEEMER. BERBEYERERHEGND
RREDAG EHELHrZ MHER. g
RARMBZE SRR S, NS R R R E
B, & HI W A Ay T I AR . I XA A &R
J15 P e B U B AR 2 B & AP AR 4 BT X
(DMA)'"™,

FEZWREEDT HF TR T S RYREN
17 4. Brennanfll Fellet " ] DSC, DMA 147/ 18 56
=7 AL BT 5 R B A AR R 20

«  UiE HER: 2005-12-27 {&iTHHR: 2006-05-15
EEWmB: EAREEE (514550303).

Solid propellant Aging Perfomance of dynam ic m echan ics

f& (PEDRI 1247 Nt AT T LW ER NI Lo Ven-
dittifl G illhan'”', Smith fl Haadid® LA 2 Sm ith I
Reiceo "t 58 FF 3 D 446 R F BB ( PMIMLA ), SR TR i
(PC)HIZALEREME THFSE. LiIM 45 DMA ¥4
TR T A VeSS (PBX) [AL 314 RE AN Z 4L AT M
AR R 25 A% B DMA WE9E T — MR F %
Z 1k NEPEHEZE A 11807 J124 vk .

AICH DMABFA 7 AN FEZWFEE R NEPE 284
BER NP-1103h 45 775 1 it BE I 1) /9 A8 4k, 4125 4
BT 7 NP-1HEE AR R R0 32 S TR

2 SLIGERSY

21 iK#
ASCIAFE NEPE HEZER] NP-1 7 3= 24 p (i &=

BB kEE (1981—), %, Wik, BFRMENEAIEY, #3HT. Email zhang. laying® 163. can



478 EiiI v A A N

20064

B ): AL (NG) /1, 2 4°7 =1 = i BR 5
(BTTN) = 18&6; B A L%t 5 1Y & W g i 3L R 4
(PET) / F & BREE (N-100) = 7 F%o; [& 14 5 K
(HMX, APHI AD) = 73%0; H'E = L F%.

DMA MR (R KEAN 75CTF 454k 8 12
16 20 24 28 32 48 F1 64d ] NP-1iX#f. ¥ NP-1
—ERRNE TAHREHERBES, R 5 HAE
AHX-863 2RI HEAT 75C T RN Z 1k, ~
TXTER, 57— R 1 2RO R — B A R 2
th. P e JE S 25 5, MR 22 i M R R L B R
AR I6 B IR I AT DM A 3R i B SR A EUA R, .

2 2 {UEFEMLIEFRMH

A S1EMEREM B TA DMA 29807 (% 2%, K H
P A, WA RN 4nm x (12~ 13)mm x (2~ 3)
mm, B L 2§ 101 20H z IR @ 2Wm, i 76 BlA
- 110~ 70°C, R H 2 Aib 3t iR FE ik, IR E [alk% 3°C,

A A2 e I e AR 2R G A ) 4 [ ZE R
G IB770A ‘K 253856 ik 210 1 HE R IR VEANE %
bR GIB770A J5ik 503 3#E4T.

B b RIS NSTRON 4505 7 A% 28 &, ik
IGIREE 20°C, fifHiE R 100 mm /m n B 5 ] T &
TR 77 K GIBTT0A-97 Fi% 413 1

PRI I0 R AR AT 28 v, IR IR E 207C, % [H
ZEHr GIBTI0A-97 )51 706 1HE4T.

P MR EE L (TGDTG ) I 5E R RE 1 B & 45
KA TA TGA2950 BUAX 28, W EL 3 Omg AR
R 10C /moin L E VG 25~ 350C.

HRmsE A H B A JEOL A7 H JM -5800
R 7 B R

3 HERMTTL

31 NP-UEHFIREHKL

MARZWSLE 75CT ZALA [E IR [E] (1) NP-1 8%
el A M= e E & (C). 25 h
(MVT). MPa¥ i AR (u) BrH5RE (0, )M
R(g )%, RBERIE 1. W\E 10750, NP-1 4

U B 0 e 7 o AR Y 3 S A i ) AN B 2 1k
N [ T A4k, PRIk 22 8 P A e 12 g 711 2R A% S 2 R
Flo ™ Pats iR RE LA ASKE 2 s ] g 22 A0 5K
AR /N, BB AT LA R HR RSP RE AN 2 2 2 1 3 3
JEE R o T e e FEE AR 2 0 2 B 2 AL T 77T - B,
] L, NP-1HESEFI 9 2 A0 R 2 3 R Ty E R RE
s, R EAR TG ), F o 5 b =2 A0 [
(V0368 I & D, R A E AL 32d AT HBEZ 1L
EF ] F%Y 164 03283 93 /0, HL A 3] 48 INF 1 S SR 3 K,
X 22 AURE I i IR BT 3 B0
32 EZ43 NP1 AFHLNENR

B LAE 259 5 RZFTE 75CTF 21k 64d
JE B NP-UAFEZE 5AMIER T 3 25150 5 1 il 4 0% & ol
2, R4 5% 2 M S B A SR KRS . B ER
tan 873 HI A BEA & SFE B EAERFE A BV A
& NP-1HEHEFIAY tan SHH 2R A7 75 15 AN, 43531
ST afEdE ) BORE ) fA oL 2, 21k 64d /5
tan 8T a¥ASIS FE 5 R Z L IREEA LE, 5k B
ot AR JR VR R K B s RS B, WL, ARt
NP-1HEREF tan 68 afasthid FE A A K B 50
33 tanSHITLAE
331 ZAESAIRY tan S ES A

B 32 A FEZ AR ] R H 20 45
FEAIEY) tanSMZR, afaih] tanSEMRME (LA 1H 2/
20H 2 RB )WL R 2. B 3k E 2H B ol
BN, tan O afa st I {6 =2 14 IS (] F 384 B i 384 0K,
EH AR A ) — AN /N Ve B 2 A e 1) 1 388 o 77 58
BK, &40 4840 O Bk, 7EZ AL 64d UK
Rt Blg, al@tRE XN, Z2Y5 LRSI
55 o, B Z AL a2k R AR, WL
73 NP-1 H#E2E 77 1 58 BF T F%, T AH B ) J7 5 B4
(tan&) MR JE EFF . AT LY o, —#E, andf) alf
WAE B RERAE NP-1 5 & AL 8] 1922 40 LA

Table 1 Data of themm ostability analysis burning rate and tensile
test for NP-1 propellants at different aging times at 75C

Aging tme /[ days

Test projects Unaged 8 12 16 20 24 28 32 48
Cs % a 42 a 41 a 41 Q 41 Q 40 0 41 a 41 Q42 Q 40
MVT fm in 195 190 195 195 - 195 195 195 -
o, MPa 077 Q62 0 60 Q58 055 0 49 0 45 Q37 Q33
€, K 122 7 98 7 9% 6 92 6 94 7 90 2 91 6 84 2 137 1
w(MPa 20C) /(mm /s) 1 4 1073 1064 1074 1071 1075 1062 10 41 .
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Fig.1 DMA curves of unaged
NP-1 propellant
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Fig.2 DMA curves of NP-1
propellant aged for 64 days
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Fig.3 Temperature dependence of
tand for aged NP-1 propellants

Table 2 Peak maxinum values of tand for aged NP-1 propellants

Aging tine / days

Frequency/ Hz

0 8 12 16 20 24 28 32 48 64
1 0 3784 0 4263 Q 4321 Q 4487 0 4569 0 4886 0 5230 (1 5481 Q 6095 0 7766
20 0 3687 0 4259 Q0 4364 (1 4542 0 4652 0 5011 0 5376 0 5901 (1 6311 ( 8687
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Fig 5 TG curves of various aging days
for NP-1 propellants

Table 3 Peak tanperature and maxinum value of tané fran DM A and mass— loss fran TG

for NP-1 propellants aged at various test conditions

Aging tme/ B peak B peak a peak a peak M ass-loss
days tan peramre /T max_valie tem perature [ C max_vahlie at 180°C M
0 - 53 71 Q 6810 - 29 14 0 3764 2006
48 ( sealed) - 53 64 Q 5687 - 30 88 a 6094 202
42 ( unsealed) - 37 34 Q0 2092 a 77 0 2823 36
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Fig 6 SEM image of various aged NP-1 propellants at 75C
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