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ABSTRACT: In order to explore the influence of the induced pressure loaded by the self-weight of NEPE propellant on its
storage life, a study on life prediction of NEPE propellant under different temperature-pressure conditions was carried out. By
analyzing the failure mechanism of NEPE propellant in accelerated aging test, its storage failure mode and parameters were de-
termined. The accelerated aging test and mechanical property test were used to analyze the mechanical properties of NEPE pro-
pellant during accelerated aging. Based on changing of aging characteristics of NEPE propellant under different tempera-
ture-pressure conditions, a storage life prediction model under effect of temperature-pressure dual stress was constructed. The

storage life of NEPE propellant was evaluated under 25 ‘C and load pressure of 2 MPa. The results show that, increas of tem-
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perature and preload pressure can promote the attenuation of the mechanical properties of NEPE propellant. Compared with ac-

celerating aging characteristics under single temperature stress, the mechanical properties of NEPE propellant specimens decay

faster under dual stress of temperature and pressure. Taking the influence of propellant's self-weight into account, storage life

prediction model under dual stress of temperature and pressure can be used to predict the storage life of NEPE propellant more

accurately.
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it 72 TR 1 98 ) 2 l# ( Nitrate Ester Plasticized
Polyether, NEPE ) #fE#E5) /2 20 4l 70 K. 80
M, I EAE A RN RO 7R S i T &
B —ACEMARIESE R, B8 & T SR 2 A it
R, R SRR R & . 1R, i H
MUAVERE . T Z2MERERIL 2 ERRARREWE R 2ok, B
B R R — 2 B ARHESE R, AR T R he A
e & SR i 5 1 U NEPE #Egk Rl 5 b & K
)i TR T 1S 1 0 500 R 24 2 S AR, FE R Y Ao
e RAEZENYEL, b=k, SEEEE . 1%,
AR AE TR Z A AR Ak, S A KR K s BIL Y & 4
ML AR BN AE A A0

HRT, f%ms S o0l i) NEPE #E#ER) £ 0 KR
Ry, B REET 1t RS RS,
TR HE 70 06 25 7R AZ A K Y B L ey, X AP A I
o S PECRE L I E R TR . 2GR, [R5y
il = A ) SRS Gyt iy, A AR ST IR, 7 S e
FKSF NEPE HEGEF 622 4 i A A7 A, A
MR B HEPE RN A FF A A 9E v, RO 57 R FH %2
ERN TR S0%/ERN LN A REmEE, a1
PRI DL 22 Re R K S, © B T
WA AR I T U, NEPE it 7 0 hn i % A ik 16
BEAT T AR R R A VORI R B A R Y A i T
fhmFE O R R AR B & I 16 NEPE
HESEFR A A B2 . PR, #E KRS NEPE #EiE
R AR R, AR SCHEH S8 H A IGO0 T, #Ear
NEPE #fEdE ) an AL i, AR it . f7
IV FH s i AT SR RN 2 e M B R IS AR B

1 NEPE #e#E 7| 5R A3 55 4

RIGE NEPE #fe it R 7E KR AFad R b, £ T
TRHRE 2R ZANCR I IR ) o AE R R rp, —J7 X
TR B R G R, BRI MEREREAR ;
=TI, FEHAEEMAAET, 2 A B TR
Gy, FUREAAT o), (sl % A ) 2 pn i,
J12FPERERE AN, BT NEPE #EF R 25 ey vh o) g4l
IYANTE], EACHLBANTR] , PRI B A i KA [
KA MA A

FIRT, NEPE 50 ) 75 i DA 3 >R et
HEAIYS:, 8 I i B AR R AR S 4 R

b, DA ST Il 2 10 i B 55 A7 ) ] 22 0] ) S R0
%, VPAh NEPE #EdE5) AU A7 B o 6N Ak 72
W, EEREREYE | RERPERE . 1R L FRIER
RS R AR O Sy T e A E 1Y 2R S 102,
1 & NEPE #2500 9 20 e =, PPAL i o

NEPE #1552 1k i 2 b 19 77 22 1Pk RE 0F 9% 4%
Z 181921260 s B A PRI XF /BN NEPE
I 500 o e Al AR A e SO R T TSR,
SHEERE (75°C) | fHEES (1 MPa) A7 F
NEPE #1571 i3k =& Ak i A8 b i RE Bt i R Be bR BE
GaVERE . T PERE SRR AT T WA . LA R R
B, Bl AL it ] B 28 K, NEPE H#EE5 g 1 fE
CRRIR) | IRBRERE (MR ) | eERE (LERE
B . PURKEIGREE (Ty) SRR ARERRAE,
{AJERAE T FERE M i K BTP R (o) SRR
R (e ) WIBEZE Z AR IE R 23 TR CInE 1
iR ) o I EIRERG , on. em RSB
41.7% . 42.4%, FHhn# 24k & NEPE #EdE 5] Y
WA SRS ST e o (N B W ke L i
Bbe o5 em PSR SRR RIES &, 7
A T2 T, IR R R BEXT e 2 SR Y5
K, FTUME on fEAHIIZEMERN RS 5,
gE & KISE NEPE HESEFIN AR, LA on fE N S122
ZALRHES &, e E T 300 kg IR
NEPE #5125 2450 A7 I BR 10 771 o 1207 AR I8 1 2%
HEREEAL K N B T2 A, L o, MERIES &, &
TIAS R IR B / R 3 RS 1 7 m 56, DA E K

CHREEIR B4
ool E28 ik A P
80 |-
<=\\°
§60—
s
240}
Eul
20 |
B OBE el L On €m
NEPE #54:
€ 1 NEPE HESEFIZAL BTG A R 0 78 R 127)

Fig.1 Change rates of different characteristics of NEPE pro-
pellant before and after aging!?”
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Fig.2 Schematic diagram of pressure loading device
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Tab.1 Table of double factor test design
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Tab.2 Test design under temperature-pressure conditions

SO JEJ1/MPa
0.5 1.0 15
75 A A A
65 A
55 A

%18 GIB 770B—2005 "7k 413.1 “HkHihi
SR WIS B | e AR 5 RN My A S5 B ) fif
7 BRI AL )E () NEPE #5550 R il il J5
10 mm A WEES BUCRE , SEAT Ao B, 0 L i
A AR B R A KA 8 S FR g 2 Pk g IR
JHZ%E INSTRON AR 4505 A7 fieiksedl, M
FIREEIREE R 20 °C, HiE AN 100 mm/min, 5
H S (L P ) BT B A B B 3K 3 s o A g
SRALEE

3 HRHM

a2 MK T, X} NEPE #EUERA 76
55.65.75°CLAK 0.5, 1, 1.5MPa #iEJEIEFATF,
TE R hn st Ak i, SR 0 e 2 Ak o AR sl R iy
BORPUPIsm B R, I As R I 3, X FiRIR
SEAEAT AR B, O 3 AL i B v R R BT RL R S
R I B R R hrsm B LM, ULER 4. RINEE S48
fap s, I e AN [ g B T 0 Ak AR i NEPE #E i 7)3A
BT R B e, ILE SO,

2 5 AlAL, RnwE & #Earat, AR
WS, BEE LR A3 0, NEPE #E#F 57 19 i K4t



" 54 - g HE TR 2022 42 A
x3 AEEBRE-EAFGTRADHEERRER
Tab.3 Test results of maximum tensile strength under different temperature-pressure conditions
75 ‘C/1.5 MPa 75 'C/1.0 MPa 75 ‘C/0.5 MPa 65 'C/1.0 MPa 55 °C/1.0 MPa
t/d on/MPa t/d on/MPa t/d on/MPa t/d on/MPa t/d on/MPa
0.698 0 0.612 0 0.665 0 0.640 0 0.668
0.645 5 0.619 7 0.649 10 0.612 20 0.650
0.607 10 0.586 14 0.635 20 0.601 40 0.644
12 0.590 15 0.538 21 0.596 40 0.585 60 0.637
16 0.545 20 0.528 28 0.547 60 0.519 80 0.618
20 0.521 25 0.506 35 0.478 80 0.501 100 0.585
24 0.491 30 0.511 42 0.464 90 0.471 120 0.562
28 0.490 35 0.389 49 0.418 — — 140 0.541
32 0.401 42 0.357 — — — — — —
R4 AERE-ENFGTEARNEELRE
Tab.4 Specific ratio of maximum tensile strength under different temperature-pressure conditions
75 ‘C/1.5 MPa 75 ‘C/1.0 MPa 75 ‘C/0.5 MPa 65 'C/1.0 MPa 55 ‘C/1.0 MPa
t/d om0y t/d om/ 0y t/d om/ 0y t/d om0y t/d om0y
1 0 1 0 1 0 1 0 1
0.924 5 1.011 7 0.976 10 0.956 20 0.973
0.870 10 0.958 14 0.956 20 0.939 40 0.964
12 0.845 15 0.879 21 0.896 40 0.914 60 0.954
16 0.781 20 0.863 28 0.823 60 0.811 80 0.925
20 0.746 25 0.827 35 0.719 80 0.783 100 0.876
24 0.703 30 0.835 42 0.698 90 0.736 120 0.841
28 0.703 35 0.636 49 0.629 — — 140 0.810
32 0.574 42 0.583 — — — — — —
®5 EEAREREL£GTEARAREIKKLER™
Tab.5 Test results of maximum tens11e strength under different temperature conditions!>®’
75 C 65°C 55°C
t/d Om t/d Om t/d Om
0 0.77 0 0.77 0 0.77
8 0.62 20 0.69 60 0.70
12 0.60 30 0.67 90 0.66
16 0.58 40 0.66 120 0.65
20 0.55 50 0.64 150 0.64
24 0.49 60 0.62 180 0.64
28 0.45 70 0.55 240 0.54
32 0.37 80 0.54 — —
48 0.33 — — — —
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Fig.3 Mechanical measurements of NEPE propellant
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Fig.4 Mechanical properties of NEPE propellant at different
temperatures
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Tab.6 Safety storage time under different temperature-
pressure conditions
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