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[ABSTRACT] It was investigated that whether the pressing process would disrupt the integrity of high-quality RDX ( H-
RDX) , thereby leading to its loss of low sensitivity advantage. The surface morphology and particle size of individual H-
RDX particles, H-RDX and H-RDX molding powders before and after compaction were characterized using SEM and laser
particle size analyzer. Their impact sensitivity, friction sensitivity, and shock wave sensitivity before and after compaction
were tested and compared with conventional RDX. The results show that a pressure of 40 MPa has already caused particle
fragmentation and damage in H-RDX, conventional RDX, and their molding powder. Compression resistance of H-RDX is
better than that of conventional RDX. Although the compaction process would damage the integrity of H-RDX and conven-
tional RDX particles, H-RDX could still maintain its safety performance advantage. The safety performance of H-RDX after
coating can be further improved. The compressive strength of a single H-RDX particle (no less than 400 MPa) is much
higher than that of a single conventional RDX particle (less than 40 MPa). The degree of fragmentation of H-RDX and its
molding powder in particle aggregates is also lower than that of conventional RDX by 25% and more than 65% , respective-
ly. After compaction, the impact sensitivity and the friction sensitivity of H-RDX are 50% and 25% lower than those of
conventional RDX, respectively. The shock wave sensitivity of polymer bonded explosive ( PBX) pressed with H-RDX
molding powder is lower than that of conventional RDX-based PBX. After compaction, the impact sensitivity of pure H-
RDX decreases by 50% , the friction sensitivity increases by 17% , and the shock wave sensitivity increases by 16% . After
coating with adhesive, the shock wave sensitivity of H-RDX could reduce by about 29% .
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Fig. 1 Morphology of H-RDX and conventional RDX under different pressures
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under different pressures

# H-RDX FIiE RDX B 2w X 5 50 Mg 45
WG, XS/ NRLAR R & RDX i (A R i 24 7
A FRIZ/INRIAR I BN R LK

i/ SV NE VA IR D T TN i i ]



-4 T I )

$52 &HE6 M

FLLAHARL, (EATSR T LA MARAE 24 X iy £ v X 2% 3] —
SO 25 5F

R T BB R R I T AT
ANURL G R PRR RER AT L RE AR/ N T
HIRT RDX fiiA D, i B0kE A /INBUoRE I ET, /Nt
B ) ERURFM R 10% ; 1R 15 19/ NBUk 28K
UM R X Yo o WUIHE B4/ INJSURE 1 18 3 (X-10) %
DI/INFIURE (0 38 B R DAL R R R AR TR
ANFE S %) H-RDX A58 RDX 9 BAUAR 5
fi-Rifeh 28, 76 Y 4l RBVUERFL A6 8 10% 4b 21l
T 5 0 MPa BHZAHSE, 2R 5 18 1 1% 38 w2 i X %
Tk, SR LA, i 3 iR, feda, BBUE
TR D o R () URL X I 1) e S 80k ) SR AR Ay
X% IR AAA R RS B RDX /NBORL 3
W1,

100 T
¥
NS BT &30,
N —O0MPa 28
e |——40 MPa 100 110 120
& 0T—go MPa R um
K [—120MPa
¥ 40 |l—160 MPa
=3 200 MPa
% —240 MPa
20+—280 MPa
—320 MPa
0
1 10 100 1000
A2 /um
(a) H-RDX
108 Ry 7
44 g7 |
80} So 7 |
L | —ompa 23 |
=3 —— 40 MPa B 120 140 160
& 0| —sompa ¥ HAhm
= — 120 MPa
¥ 40 —160 MPa
=8 200 MPa
B% ——240 MPa
20 t—280 MPa
—320 MPa
g J
1 10 100 1000
HifE /um
(b)E# RDX

B3 R[S ESE RDX Bk REUARU R
Fig.3 Cumulative volume distribution of RDX after

compression under different pressures

f 2 1 A1,40 MPa J& 1 © 45| T H-RDX
FIEE RDX J0kr A4 fntesd . 7E#8 5 40 MPa (1)
FHIF IR H-RDX R 24/ NSURL A %l He 538 RDX
AR T 259% LU_E, B H-RDX FL 5 RDX B M4
JERE, BIF L H-RDX 7 k7 5 & 4 o 5 Bt R 1k
U, WTRESE T H-RDX PIESEEE D | ks % 5 5
1o, O SR R I v A B R D B /N Ok

A1 RFEVEAEF G RDX k5
Tab. 1

Increment of small RDX particles under

different pressures

i/ X INBURLHE HE/ %
MPa H-RDX i@ RDX  H-RDX 3 RDX
0 10.0 10.0 0 0
40 29.8 37.2 19.8 27.2
80 30.9 37.8 20.9 27.8
120 31.5 39.1 21.5 29.1
160 32.8 41.5 22.8 31.5
200 33.1 43.2 23.1 33.2
240 33.4 43.7 23.4 33.7
280 34.4 45.1 24.4 35.1
320 36.4 47.1 26.4 37.1

B R AR B IR ARG MR AR /N
2.2 #/ H-RDX FtipyfiE1ERE

VEH 40 MPa F1400 MPa H 343 Bl T 3 4
AL AL A B H-RDX JIUREL/ A1 ity 28544 A B3
RDX kL A1 85 2545 SR )5, 4 25 4R U 5 RDX
R e, A SEM WS E 5 RDX ki,
IR 1 85 R 4 i, w200,
SEM FAFF5 Z A7t 4 A0 BE, HL A7 FE 3 A2 A 52 4 G
2:15140 RDX kL, Fr LA, SEM 935 i RDX ki
AREFUH Tl 25, R, X5 54~ RDX UKL I
FERTESUN FERAE , 25 A & 1 H-RDX 1338
RDX JFUEHE SRR AR A T 5

WEZE 4 (a) AT, 28 40 MPa F1 400 MPa JE 7l
J& , BN H-RDX FIURE 52 0000 22 1 4 bk, % 1 6 B 2
MU SRR, T ZE UL S, 400 MPa Rl 5
() H-RDX 47 T A ™ i 2 S L R g A7 6 1), AR
51, A8 RDX JURIZE 40 MPa RS, %
T FEAE SR R 2L, 25 400 MPa JEfRI S | Hi PREH v 2L
SUEABT g E, BT, B4 H-RDX Uk AT i
400 MPa JEJ7 AN, Ifif B85 RDX ik H 7 40
MPa FE 245145, 9K IR VAN A5 RDX A J AR
N F1h 465 MPa'™ | 5AHE 5T U5 i %F F H-RDX i
R ZE WA, TT RE A PR R 90K IR T R
fn Y RDX B A 2 5 B 1) RDX S @A, J& T H-
RDX i9—F, 9K IR 7 ok R_AE 5L~ 538 RDX
UKL P i R 5, AR BIFR  VA AT LUK - RDX it
BIEFT AR, I, 1% W 4% 1 I RAE KR TE 3R Y
T5 B U 9K R IR R SR AE B B RE FURL SR B
Jr A f5 b T

B2, AN H-RDX AR AT 2 BE HE 5 A 3
RDX ki 5747 | H. B/ H-RDX UL () i 15 & 7 1



2023 4£ 12 A T Ah R RDX BUBTRMERERTSY BRI, %5 .5

%... 400 MPa

e | i [ |
(a)H-RDX Tk

400 MPa -

(b) i@ RDX kL
&l 4 H-RDX ik F1¥5@ RDX POk 2 AR S R §E IR

Fig.4 Morphology of the H-RDX particle and the conventional RDX particle after compression under different pressures

H-RDX TEURLAE &4 i (0 T R e 0 B ey 100

2.3 H-RDX MBS EME A ¥

K 40, 200 MPa F1400 MPa J& /143 5%} RDX N i £ i% ¥4
SRR AR T SEM FIBOE RO (L3t Ser B wosww
IR 5 BRI SA RF E7 4 4E . % 3L RDX £ ol =38,
Y RS B R BRI 5 RDX — 50 5 TR M % B R0Mb
Ttk 5 RDX HOREURRE 41 H HOR TR R
AT BV AR 5 PR A o; el
k7 PR8I T R R H1 FE S S i AR B H-RDX KA /um
FINESE RDX (1 2 BUA RS f5 K078 i 25, In el 5 B (a) H-RDX
R A BEOR Z2 R (0 MPa) 1935 ALY 1 RDX 100 ]
A DR XTI B9 FE S RDX IB0RE O SR ARLM i g
X | WL RDX ANBUREHE SR 2. S -

5 5, A2 FE 7 BB b RDX 04, 22 £ oof 0 o
TR M2 AE R 2R 1 7, 36 W0 60 3 1 I E ol oM
RDX KA W 53748 /0, T A S phy K S 3 o B | —200Mp
FEWS I A e WU Bl 26 225 s BRI L 45472 2 0 —mp
AT, 1 A H-RDX AI%5@ RDX 7E 40 MPa L) 0] - 10‘0 0
LRI AT RDX /NEURL, HL R R 134, 7N B /pm
ORI, TSR I, ZEAH TR T (b) ¥ RDX
F3Hh H-RDX 4 28/NURL 1) %5t e RDX FAIR T Bs RIFAES F e g RDX 19 2 BUAR i
65% VA I, M3 H-RDX & BRI B0 R 1 R It v T3 Fig.5 Cumulative volume distribution of RDX in molding

i# RDX ﬁﬁg*ﬁ ° Jﬂfj l\ , 5 i“:? 1 *H e s Zéiiliﬂ?ﬂ)ﬁ s jﬁ powder under different pressures



-6 T I )

$52 &HE6 M

%2 AEEANTEAL P RDX DB E S
Tab. 2

Increment of small RDX particles in molding

powder at different pressures

J&J1/ X ANBURLE B/ %
MPa H-RDX il RDX  H-RDX i RDX
0 10.0 10.0 0 0
40 13.0 19.4 3.0 9.4
200 14.1 23.4 4.1 13.4
400 17.3 31.0 7.3 21.0

%4 H-RDX A= RDX & /E#| 6] J& 49
s R AEHE A
Tab.4 F_ of H-RDX and conventional RDX before

and after compression

FE i JE 11/ MPa F./N
0 144
58 RDX
Wil 120 9%
0 144
H-RDX
120 120

UK rh H-RDX RYRERFEEE LL & H-RDX 2B T
K. 7E 40 MPa EJI T AR T 16. 8% , K& IR & ik
85% ;1€ 200 MPa & /1T, FEIR T 19. 0% , B i 15 %)
82% , XULIAZE A FIAE H-RDX Y5 il it #eh B
TR 2% v REAE A EL AR B R G E2RPE N
M T H-RDX 1& BUE 9T R TERE

25 LTk, H-RDX A% T8 RDX S H2AT
W PR ERE , I B F A I E SRS PR
PEREM R T — 4R
2.4 H-RDX EHIEHBEETLME
2.4.1 HHWRE

HRAE O T b B2 Wiz i i s 3 F b o
FHEY IR 3 (a) (1) ALK 3(b) (1) MJF
2535107 H-RDX 5@ RDX £ A [ s ) &
Ja B A T AR i R LS I B
F, . 5303 3 fiEk 4 fior,

HRAE & 3 0] A1, il 5 (1) H-RDX A3 RDX
(G S T e LR I ET A 3G i T 2.5 J 5.0
VR R T, 208 R0, 528 & fg
i AR FAPREAR B/ | R TE BT 2 s 32 T R T i
St A5 K R A A, 5 00 o R R R
2, SR AR GE A — B DA PR R B o 25 e 55 Ak T 1 2 31

%3 H-RDX #e&-i8 RDX Z KRR & EH G
s R & s
Tab.3 E_; of H-RDX and conventional RDX after

compression under different pressures

FEfh J£71/MPa E. /]

0 7.5

40 10.0

A3E RDX

AR 120 10.0
320 10.0

0 10.0

40 15.0

H-RDX

120 15.0

320 15.0

WEIR i1 RDX RLARAR /N | PR B g/ | s B 4%
S ek T SR S N T B R RE AR R DT [
R T d I, R, 78 40 ~ 320 MPa Y& 7 J5
P, H-RDX (1lfi A4 o B8 B AR 02 15. 0 ), f8ih %
SEAAHIE] ;430 RDX A9 B4 IIfs 4 o B S #0 /2 10. 0
VTR MR, XS5 R R, Ry
Tt o R S SR (., T RE SR i TR LS RDX
UKL AR A2 4 A A BT 80, SR, M %38 RDX,
H-RDX HA 5 /& (4% 1 R /D A e g | Bl 280
PEAL B, H-RDX (48 7 8% B2 4T3 4R bt RDX IL, X
FW] H-RDX HA TR (048 o B R e

FH 2 4 v %0, H-RDX F13¥38 RDX 283 R il J5
(Il FEE 5 1 35 LR A . 302 Hh Ok i 24 I
TER T B ke BN T B R 80, (AT FA B R R
P SRR 2 OR R TR K 5 R —2
N, FEfil)E , H-RDX [l S EE 4% ) L8 RDX 2
BT 25% 0] gl H-RDX 5 247N ks 3% 4 48
i RDX 2D 26% , T FEAR 1 BE 458 2R 40, ik i 35

FEFEIET, H-RDX (494 o J& 5 b5l RDX I,
X R AR 7 1 1 A5 A e o B 4 SR — 30

H-RDX ()48 if; B3 55 R 450 2 34 T 3@ RDX 1K,
H, 2853 JEHJ5 , H-RDX %3 RDX HA B AR
PUBURRRE PR T ARALARER B A DL, X AT BB 2
T H-RDX &R A 28 7 /D AR T sk,
TE 32 SRR BT SR A PR S I3,
2.4.2 WEHEBE

gtk — 5T s 1% H-RDX i e Ja s 14 5%
Wi, IR T 25 mm F9 H-RDX FJECRE(0 MPa) | 4
54 (100 MPa) Flit UK 2 PBX 2j4E (200 MPa)
) b PR I 5538 RDX A JEURE (0 MPa) K ik
TR 2 PBX 254 (200 MPa) HEAT R 1L, 45 5 4n e
5 FIE 6 fiR, 54,65 NRHRIERE

FH 5 ] 0 ; 5 H-RDXJFURHAH HE , H-RDX H ff



2023 4 12 A

e 5T RDX AU PERERIFSY  BRIIAE , 45 -7

&5 H-RDX f2EHIAT JG 89 b & 0k /L
Tab.5 Shock wave sensitivity of H-RDX before and

after compression

p e GSO/H‘ G5,/ mm
JEek 435 82.65
H 25 505 95.95
PBX ZjtE 305 58.90
90
mm H-RDX
Bl i RDX
80}
E
\% 70.
b—l
i
50
Ek PBX ZjkE
Kl 6 H-RDX FIi# RDX 7EEHIET 51
s ik R X E

Fig.6  Comparison of shock wave sensitivity of H-RDX

and conventional RDX before and after compression
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