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Table 1 Some coating methods of D-HMX
samples coating agent coating method
D-HMX-1 - uncoated
D-HMX-2 2% W coated in water
D-HMX-3 2% TPU coated in water
D-HMX-4 1% W +1%TPU coated in water

coated in non-aqueous

- - o,
D-HMX-5 2%W media (Novec 7200)
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Table 2 Surface energies of coating agents and HMX mN/m

materials I r r

HMX 42.74 10.85 53.09
D-HMX 39.55 10.45 50.00
TPU 34.6 2.25 36.85
F2311 31.36 2.72 34.08
W 29.31 1.38 30.69
SA 33.70 3.10 36.80

Note: r,d, dispersive contribution of surface energy. r,P, polar contribution of

surface energy; r, surface energy.
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Table 3
gents and HMX

Interface thermodynamic parameters for coating a-

interface Iy Wis S
HMX/TPU 3.15 86.79 13.09
D-HMX/TPU 3.17 83.68 9.98
D-HMX/SA 2.40 84.40 10.80
D-HMX/F2311 2.98 81.10 12.94
D-HMX/W 5.00 75.69 14.31

Note: ry,, interface energy between HMX and additive. w,,, adhesive work

between HMX and additive. S, spread coefficient.
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Fig.1 XPS spectra of pure HMX sample and coated samples
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Table 4 Mass fraction of elements on the surface of pure D-

HMX and coated samples

samples O1s/% Cls/% N1s/% R/%
D-HMX-1 36.85 30.85 32.30 -
D-HMX-2 6.62 88.55 4.83 85.05
D-HMX-3 27.58 55.62 16.80 47.99
D-HMX-4 5.36 88.08 6.57 79.66
D-HMX-5 1.52 98.48 0 100

4.2 SEM R4

FI SEM J3 33l 368 R A B D-HMX ¥ fh Al JL Bl 4 82
FEMEAT T RAL, 1A 2 (18 3 P | 2 Al R
B D-HMX K TG T, FURL 5 5 AR T2 AR, 15
JLAT /INBURLAR Bl B 7 2 T L5 53 41, R A 8L D-HMX
FIOREA — A W PR R o, 2 A R A0 RO 32 i s 1A
I, 2T by B RGE B (18 2b) o T 3 i JLAR AL A A
ah LA AT LA, W8S B D-HMX Z ki 17— )=
LB, WURL R T A BORLEE | MDD AN JF Bk A BT

www. energetic-materials. org. cn



R i BT HMX B £ B I S R

683

G /IR £ 28 M0 i 5 3R WA R TPU a0 W 7E A
76 500 A I BE B R O K B AE D-HMX i, M it X
D-HMXJE A 2 9 R A B 5 850 & TPU I,
FERDIURL B2 BRI 7 — B R LR . TEREECT , A%
AL D-HMX JBURL % T R 52 50 i 4 i, i
WA B4 28 F , R BT D-HMX 3% 1 1) 43 8 47 1)
RIER

2012/04/09  10:10 x400 200 um 2012104109 10:16 X6.0k  10um

a. low magnification b. high magnification
B2 REHEK D-HMX i SEM It J

Fig.2 SEM photo of pure D-HMX
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Fig.3 SEM photos of coated D-HMX with different additives
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Table 5 Mechanical sensitivity of D-HMX coated with
different contents of TPU and W

samples impact sensitivity /% friction sensitivity /%
D-HMX-1 80 72

D-HMX-2 20 8

D-HMX-3 36 20

D-HMX-4 16

D-HMX-5 0
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Desensitizing Technology of High Quality HMX by Coating

LI Yu-bin, HUANG Heng-jian, HUANG Hui , LI Shang-bin, GUAN Li-feng

( Institute of Chemical Materials, CAEP, Mianyang 621900, China )

Abstract: The desensitizing technology of high-quality HMX were studied by coated with wax (W) or thermoplastic polyurethane
(TPU) as insensitive coating additive. The feasibility study of high-quality HMX coated by W and TPU were proved through
contact angle and surface energies.. Then the samples were characterized by using SEM and XPS. The mechanical sensitivity of
HMX samples before and after coating was measured and compared. The coating integrality and desensitizing effect of D-HMX
coated by W in water and non-agueous media ( Novec 7200 ), respectively. The results show that the high-quality HMX are
coated entirely by W and TPU and the impact and friction sensitivity of high-quality HMX coated by W decreases significantly from
88% to 16% , from 92% to 4% , respectively. It indicats that D-HMX is coated entirely and more insensitive which the impact
sensitivity fall to 0% while coated in non-aqueous media (Novec 7200) than in water.

Key words: materials science; interfacial interaction; coating; high-quality HMX; sensitivity
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