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ABSTRACT: The paper intends to study the correlation between particle size, morphology and sensitivity characteristics of
propellant energetic solid particles. By using Laser Particle Size Analyzer (LPSA), Scanning Electron Microscope (SEM), Fric-

tion Sensitivity Meter, Impact Sensitivity Meter, Electrostatic Sensitivity Meter and Burst Point Tester, the particle size and sen-
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sitivity of the main propellant solid particles AP, RDX and AL were tested and studied to investigate the mechanical, electro-

static, and thermal susceptibility of AP and RDX with different size specifications and test the thermal sensitivities for the

mixture of AP, RDX and AL. The results showed that the friction and electrostatic sensitivity of AP increased with the decrease

of particle size; the coarse AP (40-60 mesh, 60-80 mesh and 100-140 mesh) is insensitive to the impact sensitivity, but shows a

certain sensitivity to crushed fine material (1-18 um); the relationship between thermal sensitivity and particle size, for the 5 s

burst point, the results are all greater than 400 C. For common RDX, two kinds of RDX with different particle sizes show high

sensitivity to different excitation sources; the sensitivity characteristics of high-quality RDX are obviously better than that of

common RDX. After mixing between AP, RDX and AL, the sensitivity characteristics have changed to a certain extent. The fine

material AP has higher mechanical and thermal sensitivity; the smaller the particle size of RDX, the lower the friction and im-

pact sensitivity; the electrostatic sensitivity of the three particle sizes of RDX is equivalent; AP, RDX and AL powder still main-

tain a high friction sensitivity when mixed.

KEY WORDS: AP; RDX; AL; particle size; sensitivity; mixed material
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WK AR SERRE (AP), K#ESME)
A% A 40~60 H . 60~80 H A& 100~140 H, #rEdie:
KH 100~140 H AP %, i XA, #
KM 5~10 pm., 9~11 pm. 16~18 pm, =L (AP),
FUAER 1~3 um (7 ), I PHEBZEAL THF9ERE ; BRE

(RDX), #it'5 RDX-1, HiJ¥ Dsy A 28.8 um, 5N
RDX-2, KiJ¥ Dsooh 47.8 pum, fEdhJi RDX, HKiFE Ds,
145 pm, HEDEILE TAVERARA R 58
(FLQT2), KiJ¥ Dso M 25 um, P RALFES T
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1L, R F W 20554—2018 ¢ 345 7= i & Bed R (i
FERLBETE ) o B AL EIL Ty 35 Ay 43 F0R) T 2 T i P 5
73 min, AP RLEEINE L 2R T EE VA AR 9 R
SRR HG  ERE TG ER] ; RDX . AL BB 5 s 58 i o
DIZEIRKAE S 0], BRI AN Ry 28 1 15 P 71 .

2) B kST, FEIQuanta660., H
37. SUB010, ZeissSigma300,
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KH GIB 772 A—1997 { KKEZ5iRE ik ) vk
602.1,1E 10 66°, 3K TH [E /1N 2.45 MPa, £ #5420 mg.

4) FE R . MK 42 FF HT-202B fi oy AN,
KA GIB 772 A—1997 { KIELAE Ik ) Hhrik
601.1, EmHM 25cm, 5HEH 10 kg, ZjEN 50 mg,

5 )RR K 42 FF HT-201B-3 #H1 R EE{L,
K QI 20019.5—2018 & A A HERE ) 2 4P g ik
IR S Ay WRHLKAEERE ), N 0.01 uF,
R 0.5 mm, ZyiEh 25 mg.

6 ) PUREE . $E5C OZM /A F) AET402 74 [ 3hig &
SUNERAY, SR GIB772A—1997 { K KEZR L0 )1 )
5L 606.1,
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51, HArEk RAT
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Tab.1 Particle size of AP with different specifications

AP BLA% Ds¢/um D;¢/um Dyo/um
1~3 um 2.32 0.92 7.54
5~10 pm 6.63 2.07 15.4
9~11 um 10.8 2.41 20.7
16~18 um 17.7 2.56 36.8
100~140 H 167.8 114.7 245.2
60~80 H 294.2 174.9 411.0
40~60 H 400.6 272.5 568.2

g 1~3 um (x2000)

h 1~3 pm (x4500)

i 1~3 pm (x4500)

Bl 1 ATEBLEE AP 1) SEM JE 5
Fig.1 SEM morphology of AP with different specifications
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MR Ak, Horp 1~3 um MR R RN T A E
WA AP RLEE 8/ | JEE R R B AR v A A
1~3 pm AP AR EE H TRILT H /e T2,
TEAN T BEIEAE T, Ry + /e e B 2 3 1
— 28 WG R W AR L BRI T AP UKL 3R T8 (] A AH
R NN S, R R R G A B T —
FIHIES . 7E 5~18 um Ay 3 FPHIAEAEI T, 5~10 um
5 9~ 11 pm MR EE ST, H R AMNILAR X G, 5
P T 2 3R o Ok S T Y R, SRR A A R R

BRIy, T EEMBEREN, & Taerme
B o

XT3 FoHLBURL AP(40~60 H . 60~80 H & 100~
140 H ), RN 0, KUTHLIEUR: AP N EA
IR, RSP EEEIRVERT R, Bk T
8, AL o X TR RRAEL (5~18 um ), RLEE
BN, B THIE, S8R B #v i sh 2 31—
SEFRFE RS, FRBLH — & W Rk, (R ek
JEART, 7R (10kg) 250 mm %E 5 F ARKEE /0%
TE 32%LAF o X 1~3 um AR5 AP, PRHEZE T AH X
i, HAWEZZWWER, R MR, &
FEHR 4%,

R2 TRME AP BE
Tab.2 Sensitivity of AP with different specifications

AP Hit% JEE 2R i 8 B i A R 5 s R
(66°-2.45 MPa-20 mg ) /% (250 mm-10 kg-50 mg )/%  (0.01 pF-0.5 mm-25mg) /mJ (50 mg) /C
1~3 um 92 4 87.8 >400
5~10 pm 100 28 107.9 >400
9~11 pm 70 12 120.0 >400
16~18 pum 56 32 157.3 >400
100~140 H 22 186.0 >400
60~80 H 6 240. 3 >400
40~60 H 275.8 >400

Bl AP RLEE RIS, LR I, B
2 FR TR (%) SR R AT SR R P 9/ IN T 1S K, e
KAETHE I HAAE B /INBOR. AP #0455 TIE AR . X
T A HIAS AP IUPURRE , 5 s L ST 400 C,
ZF W AP 1E 400 C DL F AHXF AR,

2.2 AEHE RDX
I B3R
AN ELHS RDX HPRLEE DL 3, JEALILIE 2. A

2 EE, XT3 FMELE A RDX Pk, RDX-1 Al
RDX-2 Uk Bk B A 8858, AR5 2,19,

2.2.1

aRDX-1 (x500)

& 2

b RDX-2 (x500)

212 pm, HAMES R LB | R Ky
R, HABURL R, UKL SR T AR G . e
RDX BURLARIEHy 1.75 pm, KLRE S AiAEAE , ALK
BIE, RmEOGHERE, KPEIa .
%* 3 AE#HHE RDX HLE
Tab.3 Particle size of RDX with different specifications

RDX #i#% Dso/um D;o/um Dgy/um Span Hﬁ%%ﬁj%
(m™g™)
M BIRDX 145 4.89 303 1.75 0.99
RDX-1 287 7.90 70.9  2.19 0.60
RDX-2 478 124 1139 2.12 0.39

J RDX (x450)

foind

X=1

AR RDX 19 SEM JESR

Fig.2 SEM morphology of RDX with different specifications
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Tab.4 Sensitivity of RDX with different specifications

RDX 41t 5 FERIIE it R LT Eqo S s AL A
(66°-2.45 MPa-20 mg ) /% (250 mm-10 kg-50 mg ) /% ( 0.01 uF-0.5 mm-25mg)/mJ (50 mg) /C
7 i RDX 48 8 58.3 309.7
RDX-1 68 44 51.7 294
RDX-2 76 88 50.8 359
2.3 BREYH #H5 RDX. AL MZEIFAEIRAIRE, HAMEIEL

2.3.1 Al B E R SR

M 5. FE 3 hafLIEH, FLQT2AL KAl Dsy i
24.7 um, B A 1.15 um, SMCAERIE, HFREGH,
B ARINE], KB ARAE, ORI A3 R4
232 R

Z e RNV R 2y B R RS AP IRA

AR AT RE , SRS 28 T i X LB IR 5 MR 1 IR
Rk, REWRBERLER 6. & 61, APIRGH

&5 AL# (FLQT2) R
Tab.5 Particle size of AL ( FLQT2)

Al HiHE
FLQT2

Span
1.15

Dgo/um
42.1

Dlo/um
13.6

D50/um
24.7

3 2#Al 1 SEM JB 3
Fig.3 SEM morphology of 2# Al

x6

BAWRIBE

Tab.6 Sensitivity of mixed material

AP HLi% BEHRIRY (66°-2.45 MPa-20mg) /% A7 /E% (250 mm-10 kg-50 mg) /%
AP RAEH 74 77.9 cm
APIBGHRE+AL (1:1:1) 16 0
RDX +Al (1:1) 24 12
APIRAHE+AI+RDX (1:1:1) 88 36

e 77.9 cm MRS R Hso, WHASER S keg-50 mg.
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& H A TR AP(40~60 H) @ AP(100~140
H) : AP(5~10 pm)=1: 1 : 1, Al i FLQT2 %48,
RDX ;y RDX-1,
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(5kg) ¥PEVEE Hso ik 77.9 cm (38.2 1), 7ESIA
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WA 56, fEILIERE B, FEINA RDX J&, 1RFREK
A BT, H36%. X5 RDX 5 AP IRAHEH 41
B AP HFESVEIA %, RDX 755 AL IRG G, BUE
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AR A AL B, &4 R4y Rz, I rERE
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