174

Ftat, ELT, X

XEHS: 1006-9941(2010)02-0174-06

DNTF @ EX MMENEHHAF N TN F R

2%, I0T, AR
(W% R AET RS, KT % 710065)

W E: RASEESH (DMA)IFR T AR & ik 3, 4- 4 550k 0g 56 S0 A Wk i ( DNTFR) % DNTF-CMDB ( DF ) #i it 5 8 25 01 %
PERERIEZ M, AR5 T DF RV ER 1) 25025 J1 24 MERERRIE & o &5 R 3R], DFRERI M B 2B T o FZI AW A B
ez Foop g, BRI DNTF BUfET . DNTF & XS DF R 50 4k k57 iR AR 20 25 01 = Pk RE A BRFEW5 o 7678 B 546 /1 IE V)
tand MU T, & o F1 B HeAS I [ i R B K R 8 o, 95 NG/NC Fl DNTF/NC & 5 FE 4L A B A 5E 5 2 DNTF 35 it 20%

IS, A R B AT e G R T A PR RE

KRR Wy EAL S BUMERUEESE 5 3, 4- T ALk IR AL BRI (DNTF) 5 S5 1Ak ae s 2has Ji2: a0 i (DMA)

HESES: T55; V5127.2; 064 SCERARIRED : A

DOI: 10.3969/j.issn.1006-9941.2010.02.011

1 5]

il

3, 4- Al FE R IE 3L A AL ik i ( DNTF) & 5 fi 16
ANV TR e VAT, LR B R L etk Re
U LR A R RE L T R S FE S (HMX) 45235 F CL-20, i
e A L RTRT S B RE R MR Y L MR
Bk O B T % DNTF g 1k 403 #E #E 3 ( DNTE-
CMDB) iy #1J3 fif BLAE L BE B R 0 R b 1 Al 25 F 9% 45
., DNTF-CMDB it 7 1) 1 2 e RE, R H R s &
2 VEBE M A WL RS, L 6 ZE X DNTF-CMDB [ 3
B FPEREHEATOFSE, 0 DNTF B 57 R AR 4

2N S L U HE R BE 5 b LR SR H B
J1% 5B (DMA) W58 T U AR [A] % 2 DNTF ¥y CMDB
R ) 7 2 PR

2 SRIGERSY

2.1 AHEHE

JIT B S 114 2P R 2 5 SR D' R e E T 7
%, LL(NC +NG) R A7 1k 2, DNTF 15235 REHs
7R PR TR A TR R R0 R R R A B T, 42 TR
W IR K 't R A A R T A AR O AT ) 2 PR
o Pl AR DNTF i 75 22 m AUtk 2 R 52 B $2 3t

Wr#s B : 2009-07-17; £ [E B#: 2009-12-02
TEE @A : 5551983 =), 5 B 1 BF 98 A, 350 A o e o 03 o 30
FIHC )T M T2 0F9E . e-mail: liliangliang100@ sohu. com

Chinese Journal of Energetic Materials, Vol. 18, No.2, 2010 (174-179)

JI FARE a9 WU A E5R) (DB ) & DF 2R 31 #fE 2571
BT s 1 B .

%1 DNTF-CMDB( DF) #E i 55 i 5 46 g 7

Table 1 Formulations of the modified double-base propellants
(DF) %

samples NC NG DNTF others

DB 58.60 32.20 0 9.20

DF-1 54.15 33.65 3 9.20

DF-2 49.32 31.48 10 9.20

DF-3 43.57 27.23 20 9.20

DF-4 38.19 22.61 30 9.20

DF-5 33.14 17.66 40 9.20

DF-6 28.40 12.40 50 9.20

2.2 FEMHFRABEH

A& 1 2E . TA DMA2980 ( dynamic
mechanical analyzer) % {3 #% Il & , >R FH 5 B e B,
IEER ST 4 mm x (12 ~13) mm x (3 ~4) mm, §ji
K f$1,2,5,10,20 Hz, 4G 08 5 wm, G E - 100 ~
100 °C, i) b =0 i I L I ARG 3 °C

3 GRS

3.1 DNTF-CMDB ## I 3 35 71 22 1 6

TN SIEHESE ] DB AT DNTF gt XU 4 3 741
DF ) DMA ZJi g5t i 2k, &4 A [ DNTF &5
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Jife Ak T B A 56 ) B UK i IR 8 °C 5 [W] B, )L DMA
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Table 2 Peak temperatures of a- and B-relaxation for two DB

propellants(f=1 Hz) C
sample T, Ty T,
DF-2 48 -22 -55
DB 64 - -43
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&3 DF RIUHEI tand 1) o B, Al B, Fe 2R W IR S HIE(H (F=1 Hz)
Table 3 The peak temperatures and magnitudes of the «-,3,- and g, - relaxation for DF propellants(f=1 Hz)

samples DNTF/% T,/°C a-tangd Tg,/C B, -tansd Tg, /C By -tand
DB 0 64 0.30 —-43 0.28 - -

DF-1 3 55 0.44 -58 0.15 -34 0.12
DF-2 10 48 0.46 -55 0.18 -22 0.19
DF-3 20 42 0.53 -52 0.16 -18 0.21
DF-4 30 48 0.52 -59 0.12 -17 0.12
DF-5 40 52 0.47 -59 0.15 -10 0.11
DF-6 50 59 0.54 -58 0.14 -9 0.12

0 2 10 60 8
TIC
3 DF RAHESFER a-tans fi4k (f=1 Hz)
Fig.3 «-tans curves for DF propellants(f=1 Hz)
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Fig.4 Flexibility curves of a series of propellants(f=1 Hz)
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0.09DNTF/NC) for DF propellants
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Fig.6 B-tans curves of DB and DF propellants(f=1 Hz)
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T SCHE A 2 R KR B A AR RS 3R BOR B el AR
ik 2 K 19 4347 AT A4S 3 Bk — I
3.3 DNTF & E2xf CMDB #i# FI 5 # R &M E B &

AR

M DMA B4, HR 4 B IR 4 2 3, 1T WLF 5
A b PRGBS AR Y T2k
2, WLF N
B0, =1 (1)
Kb, a, WACEMBE AT, SR T hL kiR
B Cfn G, A

BT, T, 53 BI0E R 5 o AR B A4 St
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Table 4 C? and C; of the DF propellants on the 8- and a-relaxation

NG DNTF NG DNTF B-relaxation ( =100 ~0 °C) a-relaxation (0 ~100 °C)
samples N —_— —— +0.07

NC NC NC NC s cs cE/CE cs cs CE/C¥
DF-1 0.62 0.06 0.63 44.5 276.9 6.22 17.6 127.9 7.28
DF-2 0.64 0.20 0.65 36.3 245.6 6.71 16.5 119.6 7.25
DF-3 0.62 0.46 0.66 87.0 718.9 8.26 14.4 135.1 9.38
DF-4 0.59 0.78 0.65 94.5 604.9 6.40 51.5 288.8 5.61
DF-5 0.53 1.21 0.63 125.0 768.7 6.15 55.1 279.7 5.08
DF-6 0.44 1.76 0.57 128.1 954.4 7.45 57.0 300.8 5.28

Iy T W] DF 54 1 5 A5 1% B DNTF fg
ST A AR B o R BUIIE Y B A E R
Y ALY

B

f=> (2)
72,303 x C?

K, W HEH IR EG B E

a,=f/C (3)
FRA(2) 2, W (3) KAy

a,=B/2.303 x (C4/C%) (4)
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Effects of DNTF Contents on Dynamic Mechanical Properties of Modified Double-base Propellant

LI Liang-liang, WANG Jiang-ning, LIU Zi-ru
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of 3,4-dinitrofurzanfuroxan ( DNTF) contents on dynamic mechanical properties of modified double-base
propellants (DNTF-CMDB, DF) were studied by dynamic mechanical analyzer (DMA). The characteristic values of dynamic
mechanical properties at multi-frequency for DF propellants were obtained. Results show that two B-relaxations, besides a a-relaxation,
appear on DMA curves of DF propellants, and B, -relaxation is due to the effect of DNTF. It is shown that the DNTF content can
obviously affect the dynamic mechanical properties of DF propellants. The correlations between the tans peak temperature T, in
the a-relaxation, the free volume expansion coefficients a; of a-relaxation and B-relaxation and the sum of ratios NG/NC and
DNTF/NC were obtained. The DF propellants with 20% DNTF have optimal mechanical properties at high and low temperatures.
Key words: physical chemistry; CMDB propellant; 3,4-dinitrofurzanfuroxan ( DNTF) ; dynamic mechanical property; dynamic
mechanical analyzer (DMA)
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