PDADN 75 82 1% il 1% i 11 U3 $fi 7 770 v 18y B JHF 52

209

TEHE . 1006-9941(2013)02-0209-04

PDADN 7% 82 5 fiF B o 14 I E HE 3t ) P R 2 A 3

AR, RERS, B OB, RER, AEE

(o EeF X ZhFT L HRAF, LT KK 030008; 2. B RETA¥MI¥EE, L # % 210094)

OB el OB R Y £ A PR RE X 2 N U B
WS, ML T TR B9 T 22 e R BEAS 1 A2 22 RE M HLBRIEREE (g
1, PDADN 3 B 2 BEASBHAY 5 1A AT LA 35 o 4 2 590 #) g 2 1 g

gﬁwﬁﬁ]’i@

TR TR (PDADN ) 78 88 [ il e odg 1 XK $E 0t 570 o i 2 A 4T T
%

R PEFR AR AE TR 5, 0 Lo B il Bl o PR A AR 3R
J T L XS 482 15 1 R 590 A BB A5 L o AU R U ARR AIE 15 5 B R b a2

R N P R R BRI s BRI e o U A R 5 1 RS

HRESES: T55; V512; 069 M ERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2013.02.010

1 5]

il

R i 9 AP DO 208 71 2 A U i 0 5 T 7
il ESIAT m REAE L KF 25 e 44 (HMX) SRR 4
(RDX) , fi B B 1 K 4 B8 KM J3E 2 w5, ol 2o 2 T fif
LB — Ff SO BUE HE T o 3 SR HE T el T2
AYEREIL R, TV Semb 4r , H AT C A [ A 50 1 %
JETT 1) Z — , AE 45 B S OR 5 S B T
A

312 5 BE fE 2 (B A S 28 SR I 5 e i i R — A SR
(92 E AR BRI U 15 5 12 24 4 B ol oo
FR R A R T5 1) o M A 0 A P U A 9 50 ey S U7
S ANOUEAT B I RE SRR i EL F R R AR
{7 S AV 110 [ AR A a5 o (ELURE , JHCE 7 RS 700
A ONC) g WL B R 7 1, BB AL i BE i, I T
AT B A 55 AL H AR R T A e KT
R NG 38, 4 16 G 24 11 P A7 438 4%, b K [ 4
i e K 24 119 3 7, 850k MR A o e DO A 3 7R R L
TR 22 7 L TR, O L A vk A R
B, F U EE A A A R AR (PDADN) 2 [ N 3T
ARSI ) — R B & RE I SRR, R T B
Pl A/ NBURLAR , O IR S 0R, S 3 T A& ke L
A He AN FER R, AW TR R (40 £2) °C,
BN 1.51 g - om 7 RR AN 221 °C RRbEVE R ol

WFS B HE: 2013-03-02; {EE HHE: 2013-03-25
EE BN X (1968 —) B A+, WF 5% 0L e R AR Ul , DA 35 X3
Ko P W HE R B R F ST . e-mail; suoliuen@ 163. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

18.4 cm, BEYEEIRAE g 78% o A SCXF ZE R IE — B
A RIR (PDADN ) 75 85 15 il Jie ol e U #5710 o Y
AT TAF5E, 2 B PDADN 5 A PC J fiE o035 1
HEFR 3 2 PERE 4R i RE B LR AR R 15 5 SRR
I JSE , A9F S 245 2R DAy R i e oA P U 4 ) 7 K
F189 52 o 107 412 146 B 18 0 52 36 H50H0 S

2 XBES

2.1 HEHFE TR

P 7 e A REL B R P O 28 5 R 8 5 2 DU e
B R AR R (PDADN ) 38 50 BOAC 2 e i e o 41k XL
SEERE T A A H Il (NG ) o 3056 i i $E 57 2 75 I
F N BLTT A SRR R 22 2o A G K TG I R R MAC - T -
Jie s A 220 S 2 7R R

T 0B P M RO A 2 R ) I
Table 1

pellant by screw extrusion

Formulation of modified nitramine double base pro-

composition content/%
NC 20.5

NG 22.5 ~14.5
PDADN 0~8.0
RDX 52.0

others 5.0
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Table 2 Test results for different content of PDADN

NG PDADN dough plasticizing degree o, Em

/% /% quality of rolling slice /MPa /%

22.5 0 ordinary  ordinary 3.44 6.36
20.5 2.0 ordinary  ordinary 3.68 7.21
18.5 4.0 better better 3.52 9.06
16.5 6.0 good good 4.48 11.40
14.5 8.0 good good 3.61 7.76
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Table 3 Results of tensile test of propellant

NG PDADN 0niocc) €m200) Tm(50C) Em(50C)  Tm( -40°C) Em( —40°C)
/% 1% /MPa /% /MPa /% /MPa /%

22.50 3.51 6.52 1.19 19.72 11.62 2.40
16.5 6.0 4.86 12.11 1.98 21.25 22.44 5.70
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Table 4 Burning rates test of propellants

NG PDADN u/mm-s™'

n
/% 1% 10 MPa 12 MPa 14 MPa 16 MPa 18 MPa
22.5 0 20.11 21.49 22.44 23.64 25.29 0.375
16.5 6.0 21.05 22.08 23.20 24.16 25.34 0.298

Note: u is burning rate; n is burning rate pressure index.
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Table 5 Tests sensitivity of propellants

NG/ % PDADN/% P/% Hso /cm
22.5 0 50 24.1
16.5 6.0 72 19.0

Note: P is friction sensitivity; Hs, is impact sensitivity.
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Table 6 Energy characteristics of propellants

NG  PDADN p T, Q I, Lea

/% 1% /geem™ /K /K-kg' /N-s-kg™' /N-s-kg
25 0 1.731 3190 5188 2519 2294

16.5 6.0 1.728 3122 5064 2529 2303

Note: p is desity; T is combustion temperature; Q is detonation heat; I, is

theory impus; I, is measured impus.
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Table 7 Test results for gas characteristic signal of propellants

NG /% PDADN/% Yu/% Yia/% YR/ %
22.5 0 81.6 95.4 90.5
16.5 6.0 86.3 97.8 93.1

Note: vy, is visible light transmittance; y, , is laser transmittance; y g is infared

transmittance.
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Application of PDADN in Screw Extruded Nitramine Modified Double-base Propellant

LIU Suo-en'*, ZHOU Wei-liang’, PAN Bao', ZHAO Mei-ling', ZOU Wei-wei’
(1. Shanxi Xing'an Chemical Industry CO. LTD. , Taiyuan 030008, China; 2. School of Chemistry and Engineering, NUST, Nanjing 210094, China)

Abstract. In order to improve the comprehensive performance of nitramine double-base propellant, carried out application of pen-
taerythrite diazidodinitrate (PDADN) in screw extruded nitramine modified double-base propellant was studied. The mechanical
property, burning characteristics, chemical stability, mechanical sensitivity, energy characteristics and gas characteristic signal of
propellants were measured. Results show that use of the new-type energetic material not only improves mechanical property of
propellants, but also is beneficial for increasing propellant energy and decreasing characteristic signal of burning gas and burning
temperature.

Key words: applied chemistry; pentaerythrite diazidodinitrate; screw extruded; nitramine modified double-base propellant;
application study
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