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ABSTRACT: This paper aims to obtain the performance degradation law of a triple-base propellant, determine its failure mode
and estimate its storage and service life. According to the actual service environment and mode of triple-base propellant, the ag-
ing samples were obtained by Temperature-Humidity double stress accelerated aging test. Taking stabilizer content, compressive

strength, combustion performance and mechanical sensitivity as monitoring indicators, the aged samples were tested to explore
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the change law of their performance and clarify the failure mode. Through Berthelot equation, the life prediction equation under

typical failure mode was established. The degradation data of triple-base propellant were obtained by the test. Among them, the

mechanical sensitivity had no obvious change. The heat of combustion decreased slightly with the prolongation of aging time,

but remained at a high level. The relative content of stabilizer and maximum compressive strength decreased greatly with the

extension of aging time. Through fitting and calculation of the data, the life prediction equations at 25 ‘C were obtained respec-

tively. When evaluating the service life of triple-base propellant, a single index can not be considered unilaterally. Its application

platform and evaluation criteria should be comprehensively considered. Meanwhile, the failure mode should be selected rea-

sonably and the safe service life is assessed accurately, so as to avoid economic losses caused by premature destruction of

ammunition and serious consequences caused by delayed replacement.
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Fig.1 Compression test curve before aging
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Fig.3 SEM of samples (a) before and (b) after aging 60 d at 81 C
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Fig.4 Variation curve of maximum compressive strength of
samples after constant temperature aging at 71 C

3.3 #HWEE

REVE RS REM Y, TEiskn ., WoAr . BT,
FAERUORREE | 5F 1 | BESRSE, 28 0 il SR ™ EE M o
IR 12 =k S 5 24 RO A UBRURR BE IR RELE A5 0F S, A
REXS AR B H . A7 B b 022 R db AT A RO A
T R R P RIS RIIEAE i, FEAERAEH | fhor
oy SR RE AR A A — e AR AL, FRIRE I A [R]
SiR JBE B RIE AR L YR L BRI, L e VEXE DLARIIE . 71 °C

fE it P I K WLk 2.

*2 RBERWNLHE
Tab.2 Sensitivity test data
ZAL A /d
0 10 15 30 45 60 90
FEBERE/% 80 75 60 70 65 55 65
fEhEgE, 70 75 75 85 70 75 75

H13% 2 Bl nT A, 2% =R 2GR 22 I e AR
Ja, PEYERVE | RO RO B I R B R
EWRE A 722 D KI5 T BE R AR E RO FLAUEREE , A
SN R
3.4 MrBRMERENIK

5 PRI, RERE S WA - AL e P e
BACEFRAE L. 71 CHEE MRS, FEa R
EILEE 30 W3R 3 AIH, AR ABE P (B Bl 2 AL (]
A AE R T AT T R, 2 AR B BT B AR AL, 10
d A PR R TN . R M T = 2R 285
MR, BwANZERERER, EEIRBBL, 2ikE%
1132 BB B, R INETRT NQ.
NG A BRI S, RIIL R BABEPE T %
AR E R ANZ AR RE , S By BUA b E T
WA XS DR 5 1T 2548 PN PRS2 A FA S DR K B BR A, 25
CVBGE , Z BB SRR S , AL B o3 i
AR A AR A AE I, 29RER T 415y
Mo 3 AT, 102 HE A R O LU
(R AT 0, I RRGR BB A T R A 22l N
JERACHARRTE , BT HRBEAE T Fd R BHT I 2%
BRI, AR A PERS A TR

R3 BURBRRAELRE

Tab.3 Combustion calorific value data after aging

FAk At A]/d 0 10

15 30 45 60 90

PRBEH /(M -kg™) 4.631 4.4320

4.4175

4.4057 4.3751 4.3507 4.3481




1ok 2

RN F= IR G252 rERE

IR AE R SR B AR T - 63 -

3.5 RHHGMFaTMG
MR S PE RN R T UKL, BAb)m , ZE

FRVRES 5 e Ml R L P 5 R AR A B Wt 2% =
S 25 B W 2 BG5S X P R G 2
BREREAT AN [RILE T 19 & A K 7 i A
351 UEXMEAXTHHFGTMG

A AL AT AN R AR B AN 2 i, RERS TS
B2 EFARN S AR et 2, WlE 5 s, K s n)
U, B A B T, 22 AR AR R R
I, R, AR MOR . X — AT AR

Xof A 27 S SRR B 52
- b E2 g
75% 2
e 100F e
sﬁ 90 L \\\C;t:\%ﬂ\c,
ﬁﬂj ol ~_ N
70t N
= 71T o i
) S0 /\\
B 40r e T
30 T~
20 1 1 1 1 1

0 20 40 60 80 100
EHKBUd

Kl s N[l IELEE 8 A0 22 5 AR O & g A2 Al ith 2k

Fig.5 Variation curve of relative content of stabilizer after
aging at different temperatures
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