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T CHEPE(DEZ, SHRE99% ) , REFHFIES G IR FRA ] FICAAARER (AAO) 5 (FL4% 220 nm),
JEERE 60 wm) , PE[E Whatman 2355 5B TK; ALD 240 th 7622 AL FBFIE TR YE Elam 2512 (%)
W .
1.2 SKIETE
1.2.1 ALD ®7& HMX HMX B SR 278 C, ARSLEXT HMX /9 ALD R EMEMEREAE 100 C AT
SRS HEATRY, KRR A HMX FESLE T ALD RGN IE N, 23RN, T 5N B I 1) fce] g
UIIFTF A AR S A, s AR S OB R TR, RGE 1 EE TR, MRS 1000 Pa
DU BRI SO s VAR 210, B2 ALD OV #3438, REE S FEZE 10 Pa LIF. 1]
SV PR A BT LR R 80 em®/min, i RGEE SIFRELE 133 Pa gy, PR IR HIAL, (f
FN; FE I B AERETE 100 °C. 7EWEE G O FE 50 2978 15 Pa 1Y TMA (5K DEZ) #1 H,0 DAk IE
FRTIE AN 2. Y B)A RN 255 HMX 10 & A0 AL 2 B (A2 | &R & A=
A BN 1 3t S 7 400 32 () B AR U B 25 i 8 S g =, 3 ot R A e s HE i 383 I R .
S RS SN A K v 3 A OG P ZR 4 AR R BN IR TSI A BRI A S P L R A i)
T L TS E T R HLRE R KPR ] ¢, -1,-1,-1, s, Hid e, R e, 50504 TMA (B¢ DEZ) 1 H,
O PORRFTERIA B AR, ¢, F1 e, A SEEUVS p T ). ORS00 B0 R S Ab B v ST R FH 7 ok o s
JF¥h 85-30s-85-30s, fEHEHIHCH 50, 150 1§ 300.
1.2.2 HMX A1 ALD S EHKRAE T HMX IR ROR KA LG, TEHR IR
TR R B oK EE R TS, AREE A T HL T Bl DL B4 X HMIX. % 18T ) T8 6 B8 32 R A < e R A7 4 1
D, DRI, 38 b 0t S5 7 i R it ) O o A0 A B A5 31 HMX 3R 18T A B ALD 480 Ak 40 A5 F) °F- 1 5
JE. ZEXT HMX #6417 ALD SR [RI, SR T N5 M LR TH AR AAO R VR M B RE &, ARSI s
IO 1t e ) A A K R O IR U T IR R A5G ALD 5 stk A

HMX $50K7 1) Brunauer-Emmett-Teller( BET) H 2 1 A 3 [E] Micromeritics 23 7] ASAP 2020 47 W jff
DA . R X SR HL T HETE ( Thermo SCIENTIFIC K-Alpha, XPS) %} HMX Hi{u 7 & 1L4)
JHE RS A o P 2 T A2 2 A T . IR L AL Ko 58 5 (1468, 68 V) /FE Ry X BFER I & OLTR, L
C—C HAS G HE(284. 6 eV) WIRMERIETEL AL E. R 22 FEL A 7] Quanta 600 %137 % S 494 B+ ik
T (SEM) X HMX Fi4 7 S Ay I F A ot ) SR T S 45 A0 iE A TR AE. R A TEIE] NETZSCH 22 ] DSC
204 IR AP (DSC) FIZE R TA AR 2950 BIHH 43 HrL (TGA ) % HMX 4078 S84k 1 W s
FE i I AR IEA TR, 78 DSC MRS, RS 4 0.8 ~0.9 mg, IRV R 25 ~500 °C, FHiEH
FH 10 C/min, 2 (ELAEES) Wik K 50 mL/min; 75 TG MR, XA 4 0.4 ~0.5 mg, 1R ETEH
K25 ~500 °C, FHEHZ N 10 C/min, S (HLEAS) FidsH 100 mL/min.
1.2.3 MK ALD E AW a8 HMX R i i o B8 i aCAR 5 [ 4548 GIB 772A-97 J51% 602. 1 i
17, MNAE Ny . VEHRTE S kg, 24 50 mg, fEHBUE H 50% HIRE 5y & AR KERT 7% & Hy, 7R, ALD
AALPI L HMX RE 5 0 BE A R D AR 35 [ 2 hR GIB 772A-97 J7ik 602. 1 #647, M4 . #IE
3.92 MPa, 1 90°, Zji 20 mg, FEEHREE HBIER P R/R. ALD A P4 HMX AL 5 e kb
RS IR R DU BE 42 Tk b QJ-1469-88 #E4T, AT A HT-201B 78 [&] 5 [11] Bt #fe vt AR R A3 A I 3k
SR UREE 25 °C, BIE 50% , HLZ5(0. 01+0. 0005) wF, it AL R (0 ~ £30) kV, BPRAE S i
[E] 54 (0. 50+0. 01) mm, 241 20 mg, #iHL KA HT 50% BIAE S & AR KERT ) 2 K BRI Ey R,
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2.1 ALD SUYEBREEE S

BET A 25 40, AS250 v ir H HMX J0k7 19 e R 1 AL h 0. 3888 m? /g, AAO Jii R b R mifL>
5.8 m*/g. MRIE AAO K PIBE AL MR ALD 33 B2 A28 ) Mgk iR v AR [ KT 5 s i),
AAO i N RIGAS AN, tF HMX A9 Fe R A /N F AAO, 1 H i HMX 0 i FBUE A A B R
JZHZ BRI R T AAO EBFLIE , PRI SEE Firok Y 8 s A gk A4 ik st [E) 2 LAfd AAO LA J2 HMX R T
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ALD W IKEWEAL. 31501 T ALD RN HTG AAO R F 9 5t 528 Ak K3 o8 SCHik [ 24 ] AAO SR
TR T A 2N B0 ALD ALY IRIE (h) . 455380, 76100 C, 133 Pa £&fF T, 2150 J4
Wi ALD EASR DRSS AAO FF 5 R AR FE A 2 18 nm, X 1 S04 BR T 34 A K
2574 0. 12 nm/cycle; Zead 150 1300 JEIAM ALD AL BFEIEUTRUG AAO HF & 25 1 1 5 B2 43 51 £ 18
F]17.5 nm F134. 5 nm, XF A7 A9 E LB ROE 448 K UK 258 0. 117 nm/cycle, X EEE0E -5 SCHRRIE 1Y
ALD S8 ALAR R AL B R A K R I AR A A 0220

Table 1 Thicknesses of ALD oxide coatings on AAO”

ALD cycles m,;/mg m,/mg Am/mg Am/m (% ) h/nm
150-cycle Al,O; 11.0 14.2 3.20 29.1 18.0
150-cycle ZnO 5.50 8.40 2.90 52.7 17.5
300-cycle ZnO 7.50 14.7 7.20 96.0 34.5
50-cycle Al,O;+ 150-cycle ZnO 11.6 20.3 8.70 75.0 23.5

* my : Mass before deposition; m, : mass after deposition; Am= m,— m,; h: thickness of the film.

s ALD JOWAF AL, AR HMX 5 AAO SRR, alad AAO 34T 353045 2] ) 3 i 5 2
W5 HMX 2TV ALY IR B — 3 B ALD P iire HMX & m B2 Ui, k=
JE b RS h=Am/Sp thRESH B AR ACTHRARE] (Ho, Am G UTRVAAL YIRS HMOX A i 9 iR
&, S5 HMX K, p VUL L) . RS (R 2) &M, 1£ 100 C, 133 Pa Z&fF T, ALD
SEARAR MR HMX R 1 T34 K HR 20 0. 14 nm/eyele, 5HAE AAO F Y F-25 K o AR

Table 2 Thicknesses of ALD oxide coatings on HMX

ALD cycles Mass increase( % ) h/nm ALD cycles Mass increase( % ) h/nm
150-cycle Al, O, 2.65 22.7 300-cycle ZnO 4.61 20. 8
300-cycle Al, O, 4.80 41.2 50-cycle Al,O5+ 150-cycle ZnO 4.00 20.6
150-cycle ZnO 1. 44 6.5 50-cycle Al, O3+ 300-cycle ZnO 7.50 36.4

I A7k RRE AT LIS 3] ALD AL B E HMX 26000 A1 28 KER, 25360, ALD &k
BEFE HMX 1m0 A9 A4 K BRI IE T HAE AAO R A4 KR, Ui ALD LS AA b e S HMX F i
PIVER 7 AEfE 22 5. ALD EUARAR T LAYE HMX 0 ELEE DT 1 ALD S b BENINELL S HMX i &
AVER. T ALD FAbEEMELIE HMX R TURYH S T AL R A K0 78 HMX £ TURUE
AT LR FHAE AR BRI 2 R . 1 SEE HMX R T AT 50 JEIHAY ALD E AL M iR, RI5
I S N T IRAA , AkSEEA TSR AL PR TR, SCIAs SR 0 | 1%07 3 AT DLW e ALD 4201k 55 0 10
ARKHEE. XFUURA 50 R ALD U040 i I 2 19 HMX FE 3R 1 401k B b B A 4 ol B R
0. 103 nm/cycle, T AAO i AR AT 2 A4 KR,

FE I E A R B ALD WREUTRUE B0 15 4 e i 8 TR R BT 1. 44%~7.50% . 1
PEY) R B FEAE SR YEZS I BE S 5 . Y T-IUH HMX 210 ALD 4801k 40 i I JEE 3 (0 7 32 A RIS TR X
TORLE B/ INTT HE R AR K Y HMX R A 75286, DUBA BRAE & 28 B RE A R 20 B KRS B I .
SR FEVREFE B R O A S e e it R [0 T2 B %) 4R A A e S 5 i 4 R i et ) LU 3 B A T .
4 HMX KL 100 wm B, JERESH 20 nm Y9 ALD AALAR AL I | B A4 2R S5 o ) L4 Ry 0. 2% .
2.2 HMX RHE ALD Sk E R 547

B 1 RREREMEM M 2t ALD AL FA L BB G HMX FE 5L % XPS 35K aniE 1(A) s,
HMX BESLERTHZ LR EE R 0, C, N Z/DEAY Si 29, 4 150 JA ALD A biaEE AP S, HMX
FEM R N TRGESHANE R E 1(A)F(B) ], £ HMX E R IGA /7 C L, AR
AN SEARER. 40 300 JEI ALD B LB B AN F S, XPS 3% F AR AN I S, RE S 2 A A 9K
Afbdn. DU LZE R R T ALD SRR HMX e AR i T 805 1Y SR AR, X HMX SEEL T 58 34 11
8, (EZE S TSR E A ) HMX 43 . i B 285d 150 A1 300 &8 ALD E AL 8 DS 1Y
HMX #f it R AN AAAE I B N JSTRE S [ B 1(C)FI(D) |, UL EHAE HMX 3RO A A B R L
SCHLHMX P52, OB AR V2 TR A AL B Y HMX FR i, HER T N TR (5 5 b



No.3 EAEF., BT BERBENS O FEETR L iue R AN YR 423

FHAACPRDURUS PRGN sisss , 10 Zn JCER S5 WG DUBUS IR 3 nmisg 5. 5 ALD S fus
JEPECH 150 F, FEARTH N JSCRE S M AR, MBTRESER%E 2k, RUMXT HMX,
ALD AL BE D) TAE AR R R AR . 8B R DU R O hn 22 300 i, HMX AR F R AT N JT
RAGSHATR, BN R B 2 PEEAE S, UL XPS Kl sl 7 5 A A Yl =
JEHTEE R 3, UL ALD FL A RE IS 0T HMX SCBL e B M R M 7, ALD S0P v 5 D wf LA
EAEAERTT HMX JEX I e B 5 i DOAR A Al A P V2= i 07 i T LA ALD A AL B 7E HMX 3%
HTAYUCR, FF R ZAE HMX R 2 I8 s 3 i e L=
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Fig.1 XPS spectra of unmodified HMX and the HMX coated with Al,O,(A, B) and ZnO(C, D)

(A), (C) Survey scans; (B), (D) Ny, precision scans.

2.3 ALD S{¥EEA HMX REMFR S £ KIE
R TMA A H, O VRN IR A B ALD S kAR is s, 2 1m0 43 dn B Wit A5

| —OH" + AI(CH;),— || —OAI(CH;), + CH, (1)
|| —OAI(CH,), + 2H,0 — || —OAI(OH), + 2CH, (2)
SN AN,
2A1(CH,), + 3H,0 — AL, 0, + 3CH, (3)
K DEZ A1 H,0 YEAFIORARA 1 ALD AR, 23545 A T A 2 1 s by R 1y )
|| —OH* + C,H,ZnC,H,— || —0ZnC,H. + C,H, (4)
|| —0ZnC,H, + H,0 —> || —0ZnOH" + C,H, (5)
RSN,
C,H;ZnC,H, + H,0 — ZnO + 2C,H, (6)

e || — FoRELR MR, ¢« 7 ERS S ALD RIVINERR ERER. Xl A T ALD
JREAE S ) 2T (T R A R A5, BIRTBR A TMA 5% DEZ 14 2% 55 40 0 26 T 10 358 5 2 26 A2 IO A= i
HUZM— AL(CH,) 5. — Zn( C,H;) JER RR@IF= W ek b, SR 71— Rtk A&7k 5 — AL(CH,) 5%
— In(C,Hy) FEP KA b2A I N, F 2 F L al £ SEFEVCE o R 3, B ke s 2. i LA B
5 SN RG B—A~ ALD D3RRI, I 25 o5 e R 2 1 A 1 B4 1 J2 1 SR A A kSR A e R
ASTEAL, TMA Fl DEZ #RERS 57K (BRI ) KA s F b~ I i A 8 Ak . T HMX 7E28 S0p
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PRAF, RES R TR AR B T fUE AYK 20, BEWSS TMA B¢ DEZ & AE1b2A1EH. B2l T HMX 2 F W
A S A REN 5K K A AL AAE RO RE , /KAE HMX 26 TR0 90558 8 W FFF P P AS BT (e e it 26 1 BT A o
TR A Tk I 25 . T ALD b BE R AE HMX 3R 1f0 AE K 0 R 2 M EpIiE T HMX 22 1 W% it i
KA FARESE R T HMX R EISW. Bk, BEEXT HMX 2 50 3 o8 B A B 1 S fL 7 ALD KA
SEFET R K, MHZIET TMA 5 HMX R0 W B TAEH. A4 ALD RN e g T
6 5y TR B R . AR R P RTIR AR TMA (344 S MR ) = 0 B L T 254, LA AR SR 10 i 5 i
e, Bk 5 EAT I 5 itk i) 3 A1 B e I P O P 4544 . HMIX 43 3 3 e S R i
e, K N JETF5 O JEF 380 KRB T, B —@ S ki, #inT e85 TMA &AM B4R
FHAE HMX R Y B & A Soc R . 110 DEZ 19 3% 5 Wi R M IR+ TMA, BLEcHE S HMX i )
FEPA & AEAE A HMX R A%, 48 B 15250 T B A B i B0 B B LAXT ALD A b4 78 HMX 2% 1
DU 0 4 3 B AT ORI, FFH I8 & W il B iy B8 1T AR 350f# B ALD J o i 78 v A Ak W 7
HMX F M IE R 3, 00 AS [5] #2819 S Ak P 7 HMX 26 I B0 AZ O ME 2 FE B8, 4518 5 S0 B0 45 R AH
. — BAALYFE HMX SR U, XSS YIRS —4> ALD fE 30 A9 16 M S A7 a5, (o AR 0 AR
5 A B b SR 0 W 28 SO 7 A EE AT, e AR RE L 3R T 138 &) ) AL .

2.4 B87% ALD S ¥HEEN HMX RERHESH

2 R AR R HMX FIZed ALD S AeH 3 AL 3 HMX 43 3047 WG vk HE - SR 3 )5 15 210 1)
SEM R EI2(A), (C), (E), (G)&Xf HMX #1758 — K FHRERMFEE, K 2(B), (D), (F),
(H) A2 X R ) — 3B A A 758 Ol R R .t HMX SRR 2E , FIH SEM X} HMX #E47
B UL AE LA = o A MR ZEAR TR E S E08 T BRI 19 22 55 DL S e T i 3 1T 5 F
PEMZER]. B 2 PTUUE 1, R o8 0 AL PR Y HMX AR5 ER L B 2(E) FI(F) 58
B e, R R T O AT T ek, S SRR 2, IR e
A ALD AL HBAY HMX (9 SEM KR [ K1 2(C) FI(D) | se BRI M AT IR 322, G e 5 R
B HMX HE[ B 2(A) FI(B) |5 T ARBERTRE 5230 58 540 78 1Y S8 AL B S PERIRE A A, PR )
PG ot A B E AR B B [ 2(G) T (H) .

XTI 2 AR ) HMX Rt ALD b8 AL 3% HMX 1) SEM B8 Rl UL 46 ) HMX
FESCAR AW TP | RIEHBOGH A iR A ALD A ALY D) HMX RIS R &
AEFEAY HMX J A6 R S8 B — 2, SR AT 8K 1Y ALD A AW i S BT 5 1 ok 9%
HMX kL 4RSI, FE i 1 R AR TS5 BT A5 AR 48 i PR

Fig.2 SEM images of unmodified HMX partlcles( A, B) and the HMX coated by 300-cycle Al 03( C,D),
50-cycle Al,0,+300-cycle ZnO(E, F) and 300-cycle ZnO(G, H)
(A), (C), (E), (G): SEM images after the first scan; (B), (D), (F), (H) SEM images after the second scan.
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ARPFFAL, SEM HLF IS XA ML G Y7 AEBIRERL. X5 T HMX, R4 (] (4 i 4 o B R
AU H A A S A, RS H ARG, RO, E 2(B) Fis. XFFEEA T ALD &
LY EEE R HMX, LS5 0 A A s 2 SO R 2. X 58 4 AN [ ) SRV &2 T T T
SE PR AT RE o 2 T 50 78 B 1) A7 A B HLJRE R RN S B PR S5 . TP 300 JEI ALD AL 2
(D) JAIALEEA 50 JEI ALD LR 2 S 300 JA ) ALD A BE[ B 2(F) T A9 HMX A5, FERL IR
RSN R i R T A A A 2 R AR TR i I B 454 B8 B OB AL TR i R O AN . X SR IIHE
SRR ALD E ALY B s b B 55 T HMX RSN R, MR, IR REXT HMX &3] T —
ERRIPVER. XTF R T 300 JEH ALD b5 HMX 50 [ K 2(H) ], FERF ARG N R
A4 THRMTFE 2(B) AL, (B HARBRR FEAN KoAR 2 e B AL R ) HMX A 5 B . 3XUiEH ALD fb
FEEBEON HMX MR 588 | 308, WEBREREEUN, X HMX A0 R E S5, B LA SEM
SN 25 A3 M A5 Hh (0 4538 15 TS JEE B2 AT B AR i R T 10 o A A 1 R 5 18 AR — 30
2.5 HMX WO fR1ERE

K 3 ARG EREEM M4 ALD FALYE M 5 /) HMX FE 5L F) DSC Al TG #hZk. | & 3(A) L
F, ReFmBmMZE ALD SR G B HMX RS DSC #iTZe R L HS, &SRR
ST RIEIRAR 228/, Y94 T 283. 3 CCRbiE. [, ALD /b6 8 IAfi45 HMX 75 193. 7 °C 1Y A4 AR
WP . i TG URZE SR K 3(B) [T IAFH , ALD LA AR AL R K (0 78 I ] LU HMX B
v 1) [ RE A3 R AR TRLEE (2, ) 421017, H 28 ALD S ALBHE IS i HMX A it A 151 AH 230 4 T B AR T 42
ALD EALEEEMG 5 19 HMX BE 5. IR A BB T HMX RESL 4l B R, TG thk rh ik By & & 5
2 AN H ALD JCHLAL B RS B R S A I AN e — 3. LRSS R UL T A48 AL B X
HMX [ A i A Ve, HAEALEr AR s TSR R 00, (HXE AR A T R i g /.
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Fig.3 DSC(A) and TG(B) curves of unmodified HMX (a) and the HMX coated with 150-cycle Al,O,(b),
300-cycle Al,O,(c), 50-cycle Al,O,+150-cycle ZnO(d) and 50-cycle Al,O,+300-cycle ZnO(e)
(B) t5/C: a. 2525 b. 243; c. 228; d. 211; e. 216.
2.6 HMX EELK
3V TORZ AL I HMX FIZid ALD 480 68 A PR HMX A4 BILAMUEE B2 A ri K AE TR
BEMIREE R (T B4ETE HMX R AUUR ALD LB REXS HMX FURISC Bl SE 8 | o s, IR
XFZAE A AT RUE I . BRI A SRR W], ML TR Y HMX, Z25d ALD Ak s A B Ry
HMX HUBUR R AR A2 ] e, (EUR HL i K TR IR 5 AR
Table 3 Sensitivities of the HMX coated with ALD metal oxides

Sample Impact sensitivity, Hsy/cm  Friction sensitivity, P(% ) Electrostatic spark sensitivity, Es,/m]
HMX 26.3 96 29.9
HMX+150-cycle Al, O, 30.9 100 69.0
HMX+300-cycle AL O, 19.5 100 73.5
HMX+50-cycle Al,O5+150-cycle ZnO 20. 4 92 45.9
HMX+50-cycle Al,O5+300-cycle ZnO 9.1 100 37.4

A T AR B B 2 2 0 G A A B AR e RO BE JEE (PR ) | AR R 2G DU R i
YL 2 B SNFAUE I, f ERER e A RO R b e, ok Al e 3 3] HMX
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K. AL, BRI R S T AE 25 NI SRR, 51 HMX R AE.

H TR ES S MEZ AT F AN B, MR I SCHR [ 32,33 T HRIE, 76 1 24 3 1f 4 B85 5 L R PT A RRAIR
VELGR T SRR, SR A I R A S L PERE (BRI 8107 Q -em™ ) | IAILTE HMX K
AL A IR L 12 T RS 30 R v AR PRI TSR0 A9 T AP RS S SR, (RN
TG HMX # i AR I PR AR A TR, Roux 85 Uk, 24700 i) SR 0 e by SRR B [ A
FAAERCR IS, E2550) kg e b, e KA 0 v RE R AL D BB (75 25 1R 5 T i, 244 2579 At 2
$2:21 P SX RN TR el B e B S i i SN DD S G o N R SO i A S AN 7
FLRE A S PR I 25500 e T T 1 AR IR HMX, il TR SR (11 Woeem ™'
K™) 5 TAEAH (0.3 W eem™ - K™)AL AR YR AT TT REE 5 T 3 2o 48 f0 B A% 5 31 HMIX
R, URMBE. TEAE AR, RN TR 25 R AR TI R R 0 0 T 0 O 24 e S
W, IFARESE ARy R T i 22 A PERE.  KE285 0 L 22 PR RE S 2 A Ik T L AE — B BRI T
A R SRR AIRE T, i T AR A RAr i Sk, S8 2 T A 2R R i R By
TAAITARRDS . DG, ALD UL BRI AT 1 HMX 3% BAT S i i 22 P g

Zi BT, ASGEEFRDUREARSE HMX KE2y R Al T S b srii . ALD E ik
W SERE | KIS B R T HMX BORL R AR AT, R R BE AR 90K ROBE Y TR ARG B R 1, X% HMIX 4
IR RE B R PERERZ B, T ALD S LW RE BE B, ks HMX B BLAR R 3 TG
FRCR, 0 ALD S W LB AT AR HMX B e K AERRE , A Bl Tkt KE 24 i v 2 A VR .
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Influences of Metal Oxide Encapsulation by Atomic Layer
Deposition on the Sensitivities of Octogen’

QIN Lijun'?, GONG Ting'*, HAO Haixia>, WANG Keyong' , FENG Hao'"
(1. Material Surface Engineering and Nanofabrication Laboratory, 2. Science and Technology on

Combusition and Explosion Laboratory, Xi’ an Modern Chemistry Research Institute, Xi’ an 710065, China)

Abstract  Micron-scale Octogen ( HMX ) particles were coated by alumina and zinc oxide thin films via
atomic layer deposition( ALD). The surface chemical compositions and morphologies of ALD metal oxides coa-
ted HMX particles were characterized by X-ray photoelectron spectroscopy ( XPS) and scanning electron mi-
croscopy (SEM). The thermal decomposition behaviors of the fabricated HMX particles were analyzed by dif-
ferential scanning calorimetry ( DSC) and thermogravimetry (TG) techniques. The mechanical sensitivity and
electrostatic spark sensitivity of the metal oxides coated HMX were tested. The influences of film composition
and thickness on the sensitivities of HMX were analyzed. The results indicate that the HMX particles are com-
pletely and uniformly encapsulated by ALD alumina or zinc oxide thin films. The thickness of the encapsula-
tion layer can be precisely controlled in nanometer-scale. The thin films of metal oxides have little influence on
the thermal decomposition properties of HMX. Due to the hardness of the metal oxides, ALD encapsulation
layers do not decrease the mechanical sensitivity of HMX. However, the inorganic ALD coatings increase the
surface electrical conductivity of HMX particles and therefore reduce the electrostatic spark sensitivity.
Keywords Atomic layer deposition( ALD) ; Octogen( HMX) ; Sensitivity ; Alumina; Zinc oxide
(Ed.: F, K, M)
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