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Fig.1 Working curve of DBP concentration distribution test
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Fig.3 Concentration distribution diagram of DBP in dou-
ble-base oblate spherical propellant (2%)
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Fig.5 Concentration distribution profile of DBP in double-base

oblate spherical propellant (2%)

] i, 6 2 Ak XU EE Bk O 24 B dh (27, 28 AL R
65 °C)FEAT I PEL A I, 2 )k AR fl pth 2 (ILIET 6) o
ME 6 7] LLE L, Z A 1~4 KA RE SR & T [F
R TTES 4 K, R E A T /MR8 T, —
KU, o i 2 T A 2 T A TR T 2 ) o 4 i T A
FRE R TR . ESEBR I, 28 AR i ) 8 BB D
AHFE/NRER ETHES . 2Bk & DBP 515 Kk, )\
T Gk 245 32 BERUZ P SN BT DBP IR . T
TEFALBRE T, A 5 24 vh )35 B2 70 LU b T BRI EL T
o X455 DBP XL LA IR ARST -

3900
> 3850 |
- o—p
§ \'\ °
—e—
< 3800} T N,
2 N\
Qo
3 3750 e
81005 2 4 6 8 10

time / day
6 XUHEER 24 (2%) 1 B B 2 Ak ek Tl g 72 A i 2R

Fig.6 The change curve of the explosion heat of double-base

oblate spherical propellant (2%) with aging time
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Fig.7 Concentration distribution profile of DBP in double-base
oblate spherical propellant (2%) with different aging time
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Fig.8 L-B curves of double-base oblate spherical propellant

(2%) with different aging time
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Table 1
ble-base oblate spherical propellant (2*) with different aging

Progressive combustion characteristic points of dou-

time

aging conditions L,/ MPa™'.s™! L,/ MPa':s! L./ L,
original 3.4775 4.7632 1.3697
10 days 3.5557 4.7474 1.3351
32 days 3.8328 5.0823 1.3260

Note: B is the relative pressure. L is the average value of L between B=0.1
to B=0.2. L, is maximum activity. L /L is progressive combustion

characteristic.
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Fig.9 Concentration distribution profile of DBP in dou-

ble-base oblate spherical propellant (2%) with different aging

temperatures
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Fig.10 L-B curves of double-base oblate spherical propellant

(2%) with different aging temperatures
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Table 2 Progressive combustion characteristic points of dou-
ble-base oblate spherical propellant (27) with different aging

temperatures

aging conditions L,/ MPa™tes™t L/ MPa -7t L /L,

65 °C, 10 days 3.5557 4.7474 1.3351
75 °C, 10 days 4.0665 5.2529 1.2917
85 °C, 10 days 4.4348 5.2720 1.1888
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Fig.11

ble-base oblate spherical propellant (1*.2*) with different de-

Concentration distribution profile of DBP in dou-

terrent concentration

R original

L/MPa's’
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B
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Fig.12
with 3.5% DBP concentration (1*)

L-B curves of double-base oblate spherical propellant
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Table 3 Progressive combustion characteristic points of dou-
ble-base oblate spherical propellant with 3.5% DBP concen-

tration (17)

aging conditions L,/ MPa~'-s™" L /MPa7'-s7" L /L,

original 5.3145 6.6254 1.2466
10 days 5.1813 6.4211 1.2393
32 days 5.9360 7.2982 1.2295
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Fig.13 Concentration distribution profile of DBP and NA in

double-base oblate spherical propellant (3*,4%)
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Fig.14 L-B curves of DBP-deterred oblate spherical propel-
lant (3*) with different aging time
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Fig.15
lant (4%) with different aging time
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Table 4
DBP-deterred oblate spherical propellant and NA-deterred ob-

L-B curves of NA-deterred oblate spherical propel-

Progressive combustion characteristic points of

late spherical propellant (3*.4%) with different aging time

No. aging conditions L,/ MPa™'-s™" L /MPa'-s™" L /L,
5% DBP original 7.2021 8.0478 1.1174
y 5% DBP 12 days  9.0317 9.3821 1.0388
5% DBP 32 days  9.3024 9.5897 1.0309
5% NA original 8.0779 8.6687 1.0731
4% 5% NA 12 days 8.6332 9.2353 1.0697
5% NA 32 days 8.4922 8.9933 1.0590
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I VAR B ) N AS 9 BIOR BE RIS . 7E 65 °Cra
AT 21,3, 6 KAYXIEER i 25 #F i I DBP %
WA 23 B My 8.41%10°, 7.54%10°, 4.88%10° g-m™?,
W B W (B B4 R 0,9, 18 wm, I B BE 4 Bk
36,45,63 wm. 5 IRIEE, BUEEER i 24 A9 108 s i 4 1
Bl TR

(3) 7 i 23 o Ja i J R R 32 A RS, 65,75, 85 °C
PR 2R E T AR 10 KA UL BR i 25 K &, HoBk e i v
PEFEAEAE 22 94 1.3351,1.2917,1.1888, B & % & 114
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Migration Phenomenon of Deterrent in Double-base Oblate Spherical Propellant and Its Influence on
Combustion Performance

ZHANG Yong'?, DING Ya-jun'*, XIAO Zhong-liang'*
(1. School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. Key Laboratory of Special Energy Materials
Ministry of Education , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to study the migration phenomenon of deterrent in double-base oblate spherical propellant during storage, mi-
cro-Roman technique was used to characterize the concentration distribution of dibutyl phthalate(DBP) and poly (neopentyl gly-
col adipate) (NA) in double-base oblate spherical propellant after accelerated aging; and the combustion performance of dou-
ble-base oblate spherical propellant was tested by the closed bomb test. Results show that the concentration of DBP and NA
changed exponentially from the surface to the inside in one-dimensional direction, which conformed to Fick’s second diffusion
law. During the accelerated aging process, the migration of DBP in double-base oblate spherical propellant was bidirectional,
the concentration gradient of deterrent decreased gradually, the diffusion depth increased, the peak position of concentration
shifted inward, and the combustion performance of double-base oblate spherical propellant also gradually decreased. High tem-
perature would aggravate the migration of deterrent. The progressive combustion characteristic values of double-base oblate
spherical propellant samples aged at 65 °C,75 °C and 85 °C for 10 days were 1.3351, 1.2917 and 1.1888, respectively. With the
increase of temperature, the progressive combustion characteristic values of double-base oblate spherical propellant decreased.
Under the same aging conditions, the anti-migration characteristics of NA was higher than that of DBP.

Key words: micro-Raman spectroscopy; dibutyl phthalate (DBP) ; poly (neopentyl glycol adipate) (NA) ; double-base oblate
spherical propellant;migration; progressive combustion
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