T UG R 25 i R B P RE T R 795

NEHS: 1006-9941(2013)06-0795-05
S RHER H ARG IFIERA

ERT', RAR, W, HEF

(1. BRETAFNT ¥k, LA | 210094; 2. BLARMFF X, kW %% 710065)

B OE: NECES RIS AR BEERE , LI T 2 AL A Y (TPTM) A5 Sy S R0 B3R 04, SR T B0 O T 80 Ko kAT R W
BUEAL T, TPTM 58 25 20 6y 1,5 3 Sk -3 -Al 5 -3 - A e ( DIANP) 7E 60 °C S, T 1 AR 285 49 R 2 1 B 9 3 o % 14
R O LR AN 14,5 mm MU IS SR AL T SR ECR Ll 30 mm JORINIE F L T BURUR ST 25 9 N BB PR RE . 4
R W] Gl R I ST 25 B A MR AR 15 % 2o B MR PR R AL B L, /Ly KT 1.5 (KRAEFEEMESF 75 30 mm J ERA R

B B SRE TR RE

REEW : MR RN 1,5- T B R -3 - -3 R K 5E (DIANP) 5 B{UEGR  ABEPERE s IR M A s P fE

HESES: T55; TB3 CERARIRED : A

DOI: 10.3969/j.issn. 1006-9941.2013.06.021

1 5

il

BRI (DA) A5 24 323 I 2 i) v RR AT ok
R o I PTIRRTR AL B 2 2 W R A AR I %
PR TE R T BRI BB s K e 2 25 T b th B TN TR
J10, SRR AT E o TR R GE R bE I fig
A 3T X HL AT R T Bl e e g b B

3 TH A3 A 38 T 24 B RT3 R BRLIR & 358 2, /)N
SURL & S 245 6 20 IR, 245 00 75 o R 5 AT 3R T e Uk
X 2 B RS 3 AT 5, I R DA SR A 5T G 1% 7 15 14 A e
RO IR BT IR B ERE I A AR R . DA R T
P R E AR ( >35%) R AL GE /o1 Al
FIXF e 33 245 30 A7 3 T Al SRk Ak P, A I A A o A b A
JEGRIAR 25 B vh & 5 24 36 2 1a) N R G #% , AN B8 T 2 K fit
e g PEESR /N3 Bl RRGR) A0 T T X 1 28 50) & & A
HAIE 15% 1) 5 25 A7 22 T A g 5 4 Al R
TE S F 1 R A8 KBS AT DLREAS Il 2 KAt fo e 220Kk H
ARME S 375 3] K I 245 38 )23 T2 J T o & 1) Ak 8 6 8 O A
PR T MR RINE, 25 B0 25 5 K% o 55 [ AR A ).
B. Canterberry %/ L 4+ F & 900 ~3000 {155 T\ MR M
i Sy il Je 750 X B L 24 A OU L 2 AT Bl R Ak B E R 4R
AR R OR A 0 R o e B R AR SR AR AR
2 — Tl (DBP) 14y F & 2500 193K i (PPA) X DA

Y BHA: 2013-03-20; &M@ HHR: 2013-05-23
EZE® /v WWIRW.(1958 =), 55, WFoE 01, E 2\ g5 R T 25 e Ho A 25 4
AWF5E . e-mail: hzy331@ sohu. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

KRG 25 AT A B, Jorh DBP B E UL Tt
KA TR ,50 CTHIMEE M 2 4> H 5 58 48 K BlEEK
A, PPA ISR i 50 CHME Z 1k 1 A H 5 btk
REM A A TR . A BT 5T 2R F B 2 Bl G X DA
J G 25 BEAT A W B RAL B A R T DA KA ES Y
KABEPERE i ol T A A PE Tl AL

2 RS

K HIEE ST IR L2 DA 5t 24 (R A7 2 T Bl Jak sk
B, R T DA 9 4 12U R A SRR M B o P ek
IR A 14,5 mm HLAE 150 7% A A 5 24 Bl R s R 1Y
K e g Pk, i it 30 mm KO IR 2% 2 N E PR RE .
2.1 $RERIZRE
2.1.1 RBFRES5HZE

WAgm 5 5 & RS T &4 1, 353 ik
JEIE R T TG 2 B AL 1 JECER 10T TSR ] £ e
INGy A A AR B EGRI AT SR AR, X DA K& 5 25 i 4T
T Bl R AL 3 A A i S 24 3 2T I R A R A3 A
RIGIE—ERE T Z BG5S DA LS 254H 0y
1,5- 2“2 B AL-3-0F H-3-A 24 bt ( DIANP) & 4 2 B
T K 43 4R, BHL IR B R 72 DA & 559 25 o i1 i
B o EFES = AR BN FRESEAL G W) TPTM fE
Sy Al R BT SR AAS , 55 DIANP fiY 52 36 2 %5 v, AT AE R
0 L EE T e ) P S B SR A R R WA R, T
UL RO AR R R =Ry AR R E IR g5 A
AL RR AT B R 80, PR IR DA 250 KAtk e Pk

bt M AT 2013 % #21 4% %64 (795-799)



796

R T2 0 BiR T2 A IkE i T T 2K
By MR L AR mAE SRS AT, RS
MR CTRFNCIECT - D) AER A B SR Z TR ¥s TPTM
VSR G PRI B TE B R0 B W, R 2 T
S TEBOE B T (0 25 R TR SR T B S AR ) &
24 3% T B 0 SRR, TG 58 MR S AR 2 4% Bl 5 ~ 10 min
S B 5 245, A I 3k A vp i R XUGE T 28 R4
B e e A R AT 7R I R v
il 5t B 0 (8] 52 )i TPTM 5 DIANP Z 8] 1 52 o
2.1.2 RWEH

WK be M BE R A AR PR R S I BER T2 A%
f: DA3-6/7 K512, Rk 21 kg; TPTM Al ik
SR 3% , LR CBE M S WE4% 500 mL; B 5 H
7% 300 mm 555 45 r - min T BEBEE AR 1.0 mm, g
JE /7 0.5 MPa, B I #AmE 2 s B 10 s,5 min J5 2k
RWE T s BT s BOXRBEE 50 °C5 FEHEAE H 60 °CHHE
W24 ho HEFT = AFATHE A AR PR, Bl R S bR
it WDA-DG-1 . DA-DG-2 .DA-DG-3, X Ffr & 15
B =L AE S TPTM SEBRfm A & 43 9 2. 48%
2.45% ,2.34% i TPTM 5 DIANP KR )24 & L
TR, bRl R b Bl R GR) R = B i
4.77% ,4.72% ,4.51%

30 mm SO N A VEREE A O B IREET 2
R BRI B 5 B T 255 DA3-7/7 K52, i
W2y 4 kg; TPTM Jl & L5251 2% , Ry ot
Sl B IR ARSI 0. 5% [ DA3 2 B, 2,1 2. Tig il
4 1000 mbL; #5855 142 600 mm, 5 12 r - min ™',
M B A2 0.5 mm B K /) 0.3 MPa, i SEi 9 ; 4
KR BE 50 °C 5 FEMEAE H 60 ClE R 24 h, i AE bR
itk DA-DG-F,

2.2 MM SKERESRE
2.2.1 #iEtaeitn

R FH 5 DA 9 R 25 IR Do i 0 R A B R 2 T AR e
PEBE , I 5 [t (7] KA R Bl AR B 5 DA3-6/7 4T
XF H sl L-B Wi 2 F0 u-p I 265 B DA K2y
Rl RO o

WO R R AR A e R O 2 R M %O
(0.200 £0.001)g + cm ™, C At (NC) ik 2,
IR (253 ) 25 °C,

2.2.2 #HmEEAIRE

Z: B[] P il e A S 245 00 26 77 il ) K it AR T A
T3 ¥k, 38R 3 A R AE i DA-DG-2 FEH AR 50 °C
FUTF TR A, AR 3 A H B — R

Chinese Journal of Energetic Materials, Vol.21, No.6, 2013 (795 —=799)

i (B3 DA-DG-2-3) , &4k & 6 A K a2
h (hRich DA-DG-2-6) . Ff 55 [F] 4t [A] KA A il St
il DA3-6/7 HEAT X ik B
2.2.3 14.5 mm #l#LiXEH

FHI14.5 mm HLAE &y AR R 0 2 A% Sl A
DA-DG-2 #in & 1b A J5 /Y N 5 B 1 fig, I 5 [F] 4t [
PR AR BHEAE i DA3-6/7 HEAT H TR AT Fois 4l
i DA-DG-2 [ H % 1k £ 5 DA-DG-2-6 [ %% 2 &
25.5 g WFHUAESY DA3-6/7 N H Ak 6 A FE S 126 2
i 21.8 g; BUILEURE 64 g; IR 25,50, -40 °C,
2.3 30 mm XA EEIRE

DLBLAY 30 mim KM A 1 5, SRR B Y
0L ST e A (2 1R NS TRAL) HEAT R I H IR P A
EPERE AR, HEM A EAR130 cm’ , 2 B K
2.400 m, @ T R 222 g; WIS 15,50, —40 °C,

3 GRS

3.1 BIEtRE SRR

1T 2 23 590 D Bl i 55 X A it 0 A % AT AR
K n) L-B fh & u-p thk. K Lo RS 25 1
WABETE B2 ,MPa ™"« s 71y B ORI HE J1 5 u R G 24K

H,om - s MRBEIEEE L RIARNTE ) B 3k
__ 1 dp
L_Pm - pdt )
B=" (2)
P

A, p BRI IR ), MPa; p, g KR IE T, MPa; t
By A, so

N TR TPTM X} DA & 5t 24 i 4l U
I B=0% B=0.1 [0 L/ FHMEAE D046 A
JE Ly, BUB>0.1 DG B RIRETEE L, 5 L,
{8 L,/ Lo VER PP A S 245 30 3 P A8 R R AIE L, X6 1
L, W B, fEAE 53 Br dli B2 VR BE F RRAE . 3R 1 i
JERAE it 5 0T B it 1 T 5 P R B A i 4 R

HIZE 1 AT RUE 2R A TPTM A Sy 4l Ja 0] iy 9K 4 6
DA % $5F 24 A7 32 1Tl B Ak B, % 55 2 9 0 B R A< A R
T MR BRI, 22 3t I 5 1 947 1 P R b R A B Uk
BOR RAF . = AFATHEAL B 5 7E 50 ~100 MPalk J)
70 [N IE L R R BRAIR T 15 % Za 4, Wi 3 Mgk e
FRfE & L, /L, k8 1.6 A4, B, {HH 0.55 £ 1
DA-DG-F ¥ #Em 2> TPTM IGO0 F L L, /Ly {EASS
KE 1.3 E,B, HATFO0.5,

A b

wWwWw. energetic-materials. org. cn



T UG R 25 i R B P RE T R

797

51 1——DA3-6/7
. 2—— DA-DG-1
4] 3——DA-DG-2
4——DADG-3
::‘f’ 34
&
=
S 2
1 -
0 . . . : !
0.0 0.2 04 06 08 1.0
B
a.
4 1—DA37I7
3]
o
®
< 2
5
1
0 : . : . }
00 0.2 04 06 08 1.0
B
b.

1 B G 5O LA G Y R PR AR S L-B
Fig. 1 L-B curves of desensitized propellants and contrast

sample in closed bomb
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Table 1

closed bomb

Progressive burning characters of different samples in

Prm t Ly Ly,
parameter /MPa  /mm-s'MPaTt " /MPa™ ~s7! /MPaT! 57! tn/bo
DA3-6/7 303.3 1.364 0.101  4.382 4.264 0.982
DA-DG-1 294.8 1.172 0.549 2.269 3.805 1.684
DA-DG-2 295.7 1.168 0.561 2.468 3.805 1.546
DA-DG-3 295.5 1.153 0.555 2.285 3.784 1.657
DA3-7/7 290.2 1.270 0.101 3.441 3.225 0.937
DA-DG-F 288.3 1.232 0.535 2.138 2.869 1.342

Note: u; is a proportional burning rate coefficient in pressure range from 50

MPa to 100 MPa.
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Table 2 Results of 74.5mm gun of DA-DG-2 and DA3-6/7 before and after aging
temprature /C interior ballistic deterred propellant sample ‘ contrast propellant sample -
parameters DA-DG-2 DA-DG-2-6 change ratio/% DA3-6/7 DA3-6/7-6 change ratio/%
Prnep /MPa 293.9 287.2 ~2.28 301.0 301.8 0.26
2 Vi /m + 57! 899.4 895.2 -0.47 940.9 936.5 ~0.47
Pmep /MPa 343.8 343.5 -0.09 320.6
>0 Vit /m - 57! 969.6 970.2 0.06 920.5
Pmcp /MPa 233.9 238.9 2.14 247.0
40 Vigp/m = 5™ 862.1 879.8 2.05 864.3

Note: py, is a average value of maximum pressure by copper cylinder gauge method; v;;, is a average value of projectile velocity at 11 meter out of muzzle.

£330 mm KM N FRTE KK 2

Table 3 Results of interior ballistic test in 30 mm gun

propellant charge mass/g temprature /°C Voep /M * 57! Pmcp /MPa Eo/m«s™! Ap,, /MPa
DA3-7/7 105 15 1127.8 305.7
15 1261.1 306.0 3.3 7.6
DA-DG-F 122 +50 1293.0 343.7 4.1 14.8
-40 1210.5 296.4 3.4 26.2
15 1252.0 270.2 4.1 23.3
SBe-17 132 +50 1290.2 306.4 3.2 10.7
-40 1227.1 274.9 6.4 59.1

Note: vo, is a average value of projectile muzzle velocity; E is probable error of muzzle velocity; Ap,, is difference in the maximum pressure.
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Modulating Technology for Combustion Performance of Azidonitramine Gun Propellant

HUANG Zhen-ya', JIA Yong-jie’, CUI Peng-teng’, FAN Jian-fang'
(1. Chemical Engineering College, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Xi'an Modern Chemistry Research Institute,
Xi'an 710065, China)

Abstract: To improve the combustion performance of azidonitramine gun propellant, the sample was desensitized with the surface
layer coated by small-molecule multiple alkynyl compound (TPTM) which was used as insensitive precursor with rotating-drum
spraying technique. TPTM was reacted with 1,5-diazido-3-nitrazapentane ( DIANP), which is component of azidonitramine gun
propellant, at 60 °C to form macromolecule deterrent with cross-linked structure. The effect of deterrent was characterized by
closed-bomb test, thermal-aging test and 14.5 mm machine gun test. The interior ballistic properties was checked by the 30 mm
gun tests. Results show that initial burning rate of the deterred propellant reduces about 15% , and its progressive burning charac-
ters value L /L, is more than 1.5, the long-storage stability is excellent, and the interior ballistic properties in 30 mm gun is good.
Key words: materials science; propellant; 1,5-diazido-3-nitrazapentane( DIANP) ; deterrent; combustion performance; long-term
storage stability; interior ballistic property
CLC number: T)55; TB3
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