W16 % 5 W & EE
CHINESE JOURNAL OF ENERGETIC MATERIALS

2008 4£ 10 A

w7 Vol. 16, No.5

October, 2008

XEHE: 1006-9941 (2008 )05-0498-04

= R 1R 8 A 2B NS HL R R M R A 3R
¥, HIE, I

(AR EIAFMIT ¥, TH BR 210094)

FEZ R R B, A2 B 43 8] T 19 S0 R X 0 98 6 2 T B A e B B A B DT IR AT TR RS . LA
FARLZh HEZ R X4 TR AT & 35 500 K 25 i hr A o B2 A R TH B vk o RIS AR IR AL K 25 1Y
PR HEAT TR, 35BS (AR X H o SGESRFIH  BIL2 NUEZY KARZG A BS540 R 3.8 x 10" N » m 2,
11.2x10°N - m™>,10.1 x10° N - m 7, HSM{E R 3.1 x10' N+ m>,10.6 x10° N - m*,8.9x 10° N - m >, 4»#7
TN, K BB i BE 2 3 TA) RS AR AR g SR AL, 3 T v SR B T X A O K 2 g e S R R AT LS A B

KGR MR R, K BRI BIMERE 55

HESES: TISS; TQ562

1 5]

K Z G J1 2 v LR 75 S B N B4 S B AR
— o W T KEGTE S i BT AR T L R L A
AR T R RS 2 BT S e S G, S
SO TG AR IR R R R R A BT S T
T I 2 4 o A IR T R TR S R K 2
T VR BT B 3 E 7 B K2 2 0 i SR
ER NS U R Ry S w1 DA (20
BETF 1022 B0, S BRAIE W1 % BF 5% 7 1 02 T T A 2K
. fER T H AT 7 S L AR 2 0 e SR S
o 6 A R O S B T R ORI

BRI | oF I 25 10 3L 5 BE AT TAG , S T 7 K
THRE—E RS LA SR BT i, AT L
TPUA5 DR O 07 P R o X TR B F T, R AT A AR
/D HE A JLAF ke AR SR DL A 56 B SC kR IS

RS0 LA v B B R RIS B 25 K 4
T PS4 2 A 43 T ) B AR B T LB R 2 XL
2 RMEZG G N5, MO AR J3E 4 2R 5 1] K 25 4
B JIE 10 S B R 2, X A 0 K 2 B o 58 R AT BRAE A
SRR TS T 15 S B I 5 SR A Ee 2T

2 XKBES

2.1 EMHEXE
IR JEURE . P 250 MR IR 2 R ORI W 2y
R WAL AL T 2 /) 5 N ER LB Lk At

il

Y75 B #A . 2007-07-04; &[] H#§: 2008-07-21
EER AN : JEF (1969 - ) 35 Wi BT J5 1 & BEARLR 25801
e-mail; dpl1314@ 163. com

XERARIREG: A

IS TH-500 B 5 B, BTG 5 3= ALAK L &5 A R
Al TIY20 WO He ML, R OHE B OHL R T
AGS-10KND %4 4 A4 3 56 HL, H 4% 5 ¥t ( Shimadzu ) 2%
Ay ATEGRIESAMBRERAGEA, gaf; AT
VI MEAS IR VI 2558 5, A Al
2.2 ZWHE

SRR L T2 LR K2 JERL 43 5 i A 2
ERBUCA 1 1 0 Z B £ Tk ol 75 VR 5 7 710, 3
AU A PG AT, A HE 2
B EAE W R ML BB 58 10 mm JE 1 mm (1 i % 24
%, T Rk 25 A 7 T T IR A B

W25 5 M B R U258 B Y] K 120 mm, 5 6 mm
8 W5 PR R, E A R H B0 AL 0 3 A e i

3 ERMEEHAR

3.1 BEANMBEEMNMGE

FRPIERE " A R R R R A B T
Ele Al 11 b 2R s g 20 18] AR AR T B BBEOR,
PR H DAY 82 o 2 S 4 e~ B 194 5 B2 D 8 0 i 1) A
G AR T 056 BE AT LIS 5 i SRR BELIE R A58

LRI 84 DR A8 23 K 24 40 2 Lt A6 A O 2, 5
25 BE SRS B HE 1 B R R . R R e
VOEE S RFIE N EAC 3 D E PP
BRI 2 (R AL 2T 48 38 i 40 1) A 5 i 4 2 50 2 Ak i
JCRR) , HE B TR B0 A v R R S8 X iR BE 1 R R AT LA 2
W ANTE o PG, AT B 2 14 L 8 15 O S, R F
YA )5 WP R g 2 5 B (Y B T A AR B R
25 R 2 26 1) BEE L i 3



%5 1

B OPAE R R IS AN B B K 2 A 5 R B BT F 499

3.1.1 AUZgEitEREANAMERE
o 1Ak 27 B 1 P A it 22 (8] L RE it 2 A 18] 1a
PR Ber 225 3 (Mouse 20 K77,
W =De 0 _pp ' (1)
b, D A BE R B R RE, b W B, r Ol R T A B
B ,ry NP AL TP A RS I A R
KA R S0 68 WO BE B r B SR

o= opperw gppe i (2)

dr

EHEFRIEE r XERRTE b, fEIER
ARET AN IVER I 1 H AP 07 5 B AR ol s
IR 3l , P 2ok U, I ) 5 e ) R AR SE Y, A B AR
M1 o =0, WA MM H 4T, 1MW 5
B RS r R, TRW I, o >0, B o 51X
IV A 1k o AR Ty ARSI S e > X o
BEE r B3I RO T, o 5 T 0 S Al B IR
MORHL IR 7o B DLAE ro= 1 Y o N IZOHE 2
o2 B BB PSR 00 K 0, FTRAK 0 X 7
1 — i, I HETF ORAT
_br0 +In2 B In2

b _r0+7 (3)

r
max

FROA(2) KT

oo =2bD(e_|"2 _e—ZInZ) :b£

5 (4)

FHGE TR RS R RE D R B b R ARG 1k
SEEERTRIY o, . BSHRAE D AT LA RS A T
Wb ALK AR b=3.22/r,""" o XAEEEAT LA T
BN 20 1 B R T

potential energy \

acting force
/ ’
(b)

F1 AR 2k (a) BAFER I SEEEC R (b) REH
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relationship between acting force and distance (b)
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Table 1 Theoretical estimation and

testing values of tensile intensity for

different dissolution-adding-plasticity propellants
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ar - TEGD
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barium chromate pyrotechnic delay system [ C] // Proceedings of the

Analysis on Combustion Characteristics of B/BaCrO, Delay Composition

WU Shuang-zhang, SHEN Rui-qi, YE Ying-hua, LI Shi-lei

(School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Combustion characteristics of B/BaCrO, delay composition were obtained by the technique of high speed camera. Results
show that there exist the pulsed combustions and gas flow in the combustion process of B/BaCrO, delay composites. The condensed
phases of products depend on the content of B,in which the phase is melted drops at lower content of B,but layered substances at
higher content of B. When the different pressure of the composition surface is stronger than the stress strength of the solid products,
the solid products will be pulled from the composite surface and flow with the gas. The thickness of layered substance of 14% B was
1.2 mm,and the blowed periods of layered substance of 14% B was 17.8 ms. The burning rate of B/BaCrO, delay composites
increase with the content of B in the range of 8% —16% .

Key words: applied chemistry; combustion characteristics; flame structure; B/BaCrO, delay composite
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Applied Study on Estimate-calculating Tensile Intensity of
Dissolution-adding-plasticity Propellant by Polymer Theory

DU Ping, HE Wei-dong, WANG Ze-shan
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Applying polymer theory, exploring study on theoretical estimate-calculating tensile intensity of dissolution-adding-
plasticity propellant is put up from the side of chemical bond and intermolecular force. Selecting single-base ( SB) , double-base
(DB) and TEGDN propellant, theorital-calculation method of tensile intensity of dissolution-adding-plasticity propellant was studied
deeply. Tensile intensities of propellant were tested in the meantime, and compared with theoretical estimate-calculation. It shows
that theorital tensile intensity of SB, DB and TEGDN were calculated to be 3.8 x 10’ N + m ™, 11.2 x 10° N -+ m™* and
10.1 x10° N « m™? respectively. Their testing values were 3.1 x 10’ N + m™*,10.6 x 10° N + m > and 8.9 x 10° N » m?,
respectively. It can be concluded that tensile intensity of propellant is mainly provided by intermolecular Van der Waals force.
Tensile intensity of dissolution-adding-plasticity propellant can be calculated theoretically by polymer theory.

Key words: materials; polymer; propellant; theoretical calculation; tensile intensity; estimate





