422 AW, FEH, XJOR, R, ik

TEHE: 1006-9941(2018)05-0422-04
ShENERBESYR/ S NI

waen', £38, AA’, & 208 B

(1. BRETAFMT ¥k, L4 M 210094; 2. ERRABHEH R EE T RE O, LA &5 210094)

M OE: B TR A (MgH,) S EXTE (AD /B (B) IR AR SRR RISZ I, LU AL B BT, B By m e &8 I ikl 5 4 )&
AW MgH, Ris P& B B RJUPLIR & 2, fl e 7 — R Bl =Jum e & A & @k, R 1.2 L Hartmann 4 %€ & X
AlLB EALEE (MgH, ) 185/ s KCRE (MIE) #EAT T30, 95 XA R MgH, & & T 1 Z It & s iR & % (Al-MgH, (B-MgH, ) LI & 3} A [7]
B FIl MgH, & i I = & B & 9% Al-B-MgH, 1) MIE BEAT T X LLRF5Y . SRR, Al MgH, 1) MIE 3%, 4353 7 80 ~100 m),
5~10 mJ,B (¥ MIE %%, K T 1000 m); BEE AW MgH, & & 10%1 1] 30%,Al-MgH, \B-MgH, [ MIE 435§ 50~70 m],
K F 1000 m), FEAEF] 10 ~20 m), 480 ~500 mj, B % = TTIR S W Al-B-MgH, T B & & 1 25% 3 2> 3| 10%, H MIE 1
700~800 mJ %] 20~30 m), 3 H B & — i ,MgH, & 134 m, GEW] W KAt Al-B-MgH, 19 MIE; B ) & & [ L H] 10% ],
Al-B-MgH, 18 & 4 J8 3 19 MIE fR3F7E 20~40 m) JE A,

X mETABMIE: SBEIRGY; 1.2 L Hartmann 3 % ; /i kK EE(MIE)

RESES: TJ55; TQ56 MEFRERD: A DOl 10.11943/j.issn. 1006-9941.2018. 05. 008

_ T 28 81 A 90 00 KR B 8 0 JE o,
. 75516 B e — 0 B
SRR ST B (MR e A0, BB ey gty KIVRRSE I BB I DR Kt i B 0 ke
LR B IR AL g O AR B e K K2 LA K2 0 TR
ot o B L R (i ok e EPTUS M, LU O A 0 BB R
RSO, R T AR Az A PIOMABACR, FEITILAUARER T o Khalil Y P
B T2 UL s AL B gy R NaATHL ATHL L LIBH,  MgH, 19t
Ve TR AT AN KREHEAT TR, Chen Y 4 Xf i M & A& 4
1 Al BB B AR (5010 ) - gy, IR ARKERSHER A7 T BFE, 45 S 00 MgH, 935
AL HE A 1.9 £ (0 HOHE DL SR B e s T e A RO RS & /D k. HENEBIR G
W25 B 0 E AT MgH, & B 4 R & 0

B e by i T . Young G 451" A B
) 14 B R A W 1 R /N AKRE AT I, 4 B R TR

Beid B HEAT T WFSE 0B, Ulas A 28" fE CH,/NF,/ 3 : ~ o
O /N, IR T A B ok L sy o M8 PO BRI
¢. Foelsche R O %' “U4hHi 1 /%I Iy F B B o5 BUTRE T2 P e BR S
‘ N BB B MgH, IR 4 8 RN K, A T
KB RAMPIMELRE, o MgH, S A-MgH, . B-MgH, % Al-B-MgH, 4 Ji
AL, FR R BB BRALR BRI g o o 00 LR 0 5 5

W EH: 2017-06-19; fEE HH: 2017-08-11 HIRR BB TR PR S %
EEWH: BXAARRESIUH (11572329) , FE A KM =R eH

435 H (11602238,11702265) 2 SIS ERS

EER A AR (1992-) 53, BT 50 A, 22 Nk 2 g 1y T 119

WF5E ., e-mail: 1354510295@ qq. com 2.1 HBHES

BREBRRAN: WIEO1971-) 5 828, 1, 8 & B bR R
AL BF5T . e-mail . 863153828@ qq. com

ALKy B By \MgH, A 2 T K oofe T, &k &1y

Chinese Journal of Energetic Materials, Vol. 26, No.5, 2018 (422-425)

»
=
(S

Mo www. energetic-materials. org. cn



SR B Jm IR A W /D sK BRI I

423

T 1%, F Malvern Mastersizer 2000 3 6 Hi & 73
BrACXT ALK (B Ky \MgH, AT 1R BE 43 BT, 45 5 4n (5]
V7R o ARAERLRE Jr 4 R a1, ALLB (MgH, = Fh 4
J& B B R BB 43 UKL B AR YA 0~10 um , 67 422 43 51 oy
5.762,1.670,3.250 pm.

10
n Al
84 . e B
|
- " A MgH2
R 64 o ‘o, n
- ° e
(0] [ ] ﬁ
5 4‘ .. A‘ I. -
[ N f‘ [ ] #‘ "
2] .o A .. o:‘nﬂhA
[J A
o, ° L]
04 '\’ﬁ“ﬂﬁ.ﬂu
0.1 1 10 100 1000

particle size / um

B 1 Al.B MgH, #b ki 42 2 Ai |
Fig.1 Particle size distribution of dusts particles of Al, B,

MgH, powders
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Fig.2 Hartmann tube apparatus for measuring the minimum
ignition energy ( MIE)

1—combustion tube, 2—ignition electrodes, 3—nozzle,

4—powder injection valve, 5—gas tank, 6—air inlet valve
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Table 3 The MIE of ternary metal powder mixture Al-B-MgH,

B /% Al /% MgH, /% Eqin /M)
70 5 >1000
25 65 10 >1000
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75 5 90-100
20 70 10 60-70
60 20 50-60
5 75 10 50-60
70 15 40-50
o 80 10 30-40
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Effect of Magnesium Hydride on the Minimum Ignition Energy of Metal Mixture

ZHAO lJin-gang', Ll Yu-yan', LIU Da-bin', XU Sen'’, PAN Feng'’

(1. School of Chemical Engineering Nanjing University of Science and Technology, Nanjing 210094, China; 2. National Supervision and Inspection Center for
Industrial Explosive Materials, Nanjing 210094, China)

Abstract. To study the effect of magnesium hydride (MgH,) on the ignition performance of Al and B mixed system, a new high
energy hydrogen-containing ternary metal fuel was prepared by mechanical mixing method using aluminum powder as matrix,
boron powder as high energy metal additive, and magnesium hydride (MgH,) as active metal additive The minimum ignition en-
ergy (MIE) of Al, B and MgH, was determined by a 1.2 L Hartmann tube apparatus and the MIE of binary metal mixtures
(Al-MgH,, B-MgH,) under the conditions of different MgH, contents and ternary metal mixture Al-B-MgH, under the conditions
of different boron and MgH, contents was compared and studied. Results show that the MIE of Al and MgH, is lower, their values
of MIE are 80-100 mJ, 5—-10 mJ, respectively, the MIE of B is higher, whose MIE is more than 1000 mJ. With the increase of
MgH, content in the mixture from 10% to 30%, the MIE of Al-MgH, and B-MgH, reduces from 50—-70 mJ and more than 1000 m])
to 10-20 mJ) and 480-500 mJ, respectively. With decreasing the boron content in the ternary mixture Al-B-MgH, from 25% to
10% , whose MIE also reduces from 700-800 mJ to 20-30 mJ and when the boron content is certain value, the increase of MgH,
content can significantly decrease the MIE of Al-B-MgH, metal mixture. When the content of boron powder is reduced to 10%, the
MIE of Al-B-MgH, metal mixture powder can be maintained in the range of 20-40 mJ.
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