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Table 1  Experimental propellant component %
propellant DB adhesive ~ RDX DEP  Al/AP  others
screw-extruded CMDB 68 18.0 6.5 - 7.5
granule-cast CMDB 57 32 - - 11
NEPE 15 30 - 5/37.5 12.5

R2 U HEE R PR AE

Table 2 Properties of experimental propellants

r I”’

-1
llant P ) L] /N s+ kg
propellan /g - cm _3 /mm - s (10 MPa,
(20 °C)
factual value)
screw-extruded CMDB  1.615 11.49 2011.1
. J (8 MPa) ’
26.83
granule-cast CMDB 1.720 (10 MPa) 2207.3
22.00
NEPE - (15 MPa) 2403.5

Note: p is density,r is burning rate, I, is special impulse.
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Fig.1 Detonator sensitivity test equipment
1—detonator, 2—sample tube, 3—sample, 4—witness plate,

5—bracket, 6—steel plate

2.2.2 [REE

o BRA EARER R L SN E, SR
(48 £2) mm, (4 £0.1) mm,{ (400 £5) mm,
AR LI R A2 (48 £1) mm JE(6 £0.1) mm K
(140 £15) mm [R¥& 5L TCEEWE -

FEM . @36 mm x140 mm,

F RN R GETE TNT/PETN (50/50) , %
H(1.58 £0.02) g - cm gy 8" EHE L, FH A E
K ) 3 & 25 A0 A0 (), H %5 2 g A (3BE 5 [0 A 1 R0
J9(1.60 £0.02) g-cm ™),

DLUEAR : A B AR R ] —38 K (150 £10) mm
JE(3.2 £0.2) mm Y J5 T A 4K A, A< 52 56 R
@70 mm x35 mm ¥ 45" 854 .

BEAR : @50 mm x18 mm B4 HLIE B o

W WA E bR U A W E T R LS R
o ASURSCH R A 8" Tl L 4%

A fe A A 2010 % %18 % %34 (324 -329)



326

ZEE, B, AR, BER

SCH R B AR S ke N R R LA 2

=
2 AR S R R B
T—&\E, 2—ERGH, 3—RMHk, 4—HmE, 5—F M,
6— ILIEHR
Fig.1 Gap test equipment

1—detonator, 2—main charge, 3—gap, 4—sample tube,

5—sample, 6—witness plate
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Table 3 Results of propellants detonator sensitivity test
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Fig.3 Deflagration-to-detonation transition test equipment
1—sample tube, 2—sample, 3—electric match and wire,

4—black powder, 5—witness plate

3 EREHMW

3.1 EEREXR

propellant sample state

test results remark

screw-extruded

bareness propellant charge: @40 mm x100 mm with a hole for

not exploded  propellant charge was split

CMDB 8" detonator, the hole depth is 1/3 of the length of detonator
granule-cast bareness propellant charge: @45 mm x100 mm with a hole for not exploded ropellant charge was split
CMDB 8* detonator, the hole depth is 1/3 of the length of detonator P prop B P
. the witness plate is A3 steel, @300 mm x300 mm
b llant ch : P45 100 th a hol ’ ’
NEPE areness propellant charge: @45 mm x mm with a hote exploded the thickness 1 mm,the witness plate destruction

for 8" detonator, the hole depth is 25 mm

condition see Fig.4

NEPE $f 2 57 X 7 4 5| 1% 50 0 SO, A6 7 4 7 2
(9 wh e VR TR A T AR SR COLAEAR 2 58 AL, UL 4,
AR B A TR E B9 I A A, I AR S AL AR
C ) HR W R R TR A S RN SR, TR A
F infr b A Aol 285 AR SRTT R R AR MR o

MBCTT LR 1% NEPE i BE 50 & A 55 fE 4 i 5
RDX UM it NG, 175 A7 U e NG = RESS N
7 RDX ) CMDB 19 i 4l ik 577) 21 8 3 4 51 43 5 NEPE
HEBEF Ak S A AL FI AP, NEPE #3571 E o & 45 51
MR Y EC T & A AR AP R GE H i 25 2R
W TCE T S5 o T UL HE SR B R RO C T AR

Chinese Journal of Energetic Materials, Vol. 18, No.3, 2010 (324 —329)

(] 9 56 8 A0 24 52 A, 38 B TR BT 9 4L A2 A (i R
BN RDX AP ALSE) X 45 510 5 00, LK A5 21 0
LR RN
3.2 HEHFMRWEE

TEFRHUTE 18 mm [ fiFEL T B H5 CMDB HfE 5 |
#2E CMDB #fE 5]  NEPE ffE 3E 50 72 3 S 25 4% 7 A 19
bl AR R 2 A A R S (LA B A T 5 AL L
UL 5 P 6 AL 7 AR 1B AL E 1 S g A
SLUEAR ZFALEE RN +7) o T UL, b AR = o R X
bt I 5 VR D R o 4 IR S [ [ A A o, =
Rl At SR B i B S G TR 1.1 S
A

WwWww. energetic-materials. org. cn



Ll i 750 5 A 4 590 o A 5 4 B SR B F

327

I I Y LR AR
Witness plate after the NEPE propellant detonator

4 NEPE ffE k5] o
Fig. 4

sensitivity test

5 Chits CMDB i i 570 Al S 565 19 0L IE AR
Fig.5 Witness plate after the granule-cast CMDB propellant

shock sensitivity test

B8 hifs CMDBHfEDEI 25k DDT L1 )5 W E e )
Fig. 8  Fragment after DDT test of the granule-cast CMDB

propellant

B9 RJE CMDB #EJER 256 DDT L85 J5 98 B A
Fig.9 Fragment after DDT test for the screw-extruded CMDB

propellant

Bl 6 IRJE CMDB i ik 570 [ Mz 5 8 J 19 L ik
Fig.6 Witness plate after the screw-extruded CMDB. propellant

shock sensitivity test

B 7  NEPE #Et5F

1 i B 52 38 i 9 DL I AR
Fig.7 Witness plate after the NEPE propellant shock sensitivity

test
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Fragment after DDT test for the NEPE propellant
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Table 4 Results of propellants deflagration-to-detonation transition test
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propellant

test results

remark

granule-cast
CMDB propellant
(columnar)

Not happened DDT, and the tube was rip by the giant gas
pressure produced the propellant combustion, but two end
covers were complete. The propellant extinguished after the
decompression,and the unburnt part was approximately 2 /5 of
the total propellant.

Sample length was 1200 mm. There was a hole of
@20 mm x 20 mm in the middle of the end columnar
charge, in which lay aside the black power and igniter.

granule-cast
CMDB propellant
(granular)

Happened DDT ,and the detonation velocity were 5604 m - s~
1

and 5583 m - s~ ,and the average velocity was 5593.5 m - s~'.
(Fig. 8)

Granular was @1 mm x2 mm.
The bulk granular weight was 1.6 kg.

screw-extruded
CMDB propellant
(granular)

Happened DDT,and the detonation velocity were 3148 m + s~

and 3203 m - s ' ,and the average velocity was 3175.5 m - s~ '.
(Fig. 9)

Granular was @2 mm x5 mm x5 mm. The bulk granular
weight was 0. 995 kg. The charging coefficient was
43.6%.

screw-extruded
CMDB propellant
(columnar )

Not DDT, and the steel tube was rended long block. The
propellant extinguished with the pressure discharging, and the
unburnt part was approximately 1/2 of the total propellant.

Sample length was1200 mm. There was a hole of
@20 mm x 20 mm in the middle of the end columnar
charge,in which lay aside the black power and igniter.

The weight was 2.28 kg.

NEPE
propellant
(columnar )

happened DDT(Fig. 10)

According to charge length 1180 mm ,diameter 39.9 mm,
the density 1.7 g - cm = calculated, should cast 2.5 kg
materials,actual charge weight 0.746 kg,so the charging
coefficient was 29. 84%. After X-light surveyed and
discovered the charge interior had many holes.
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Sensitivity Performances of Several Typical Solid Propellants

QIN Neng, LIAO Lin-quan, FAN Hong-jie, LI Jun-giang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Through deflagration-to-detonation transition( DDT) test, detonator sensitivity test and shock sensitivity test( gap gest) ,
the sensitivity performances of three typical solid propellants, such as NEPE propellant, granule-cast CMDB propellant and
screw-extruded CMDB propellant were studied. Results show that the NEPE propellant is sensitive to the detonator igniting, and
three typical solid propellants are sensitive to the stimulation of the shock-wave,and there are deflagration-to-detonation transition
in the small grain shape granule-cast CMDB propellant, and the interior of the sheet shape screw-extruded CMDB propellant and
the NEPE propellant have the cavity. The experiments show that propellant’s sensitivity performances have the close relationship
with the propellant’s composition (have or not have sensitive component) ,the charge shape (granule or pole) and the outside
constraint condition (strong or weak confinement). Tests validate that solid propellant can also occur deflagration-to-detonation
transition under some conditions.

Key words: physical chemistry; solid propellant; hazard classification; deflagration-to-detonation transition ( DDT ) ; detonator
sensitivity ; shock sensitivity
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