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Table 1 Particle size distribution and physical parameters of magnesium powder

it/ H D/[Jm D; /}Lm Dy, /}Lm Ds, /}Lm Dy, /}Lm Dy; /‘um r/(m*/cm®) WMg p;,/(g/cm‘°’ )

>>1000 <10 2 3 6 14 18 0.952 0.963 4 0.902
200~325 43~74 18 26 47 76 94 0.145 0.986 2 0. 888
100~200 74~147 62 72 104 166 215 0.064 0.988 5 0.952

50~100 147~288 73 93 173 306 394 0.038 0.990 2
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Fig. 1 Particle size distribution of magnesium powder

4

2 XWRE.RERENFE

2.1 EWEKE

B B 138 R 2 2 35 JOIR B B R B AT 2 R, 1 Rh R KOF 8 BAM R, 53 1 A2 TE B 4 Godbert-Green-
wald(G-G E IR . A [] 1 0320 B M A A 22 = R AR EAFE 22 5 . WL Hensel™ #E7E BAM fH IR Y A Fy 242 = f
TR R B e A D B AR D R L X BAM IR, BT A KO R S b R MR R b ORI AR b4
JEFRUURL, 52 T S 772t 42 = T 5 35 KW R KSR, I DA & R S04 E 3R 25 KCH) A 3 2 2 4k, R L, BAML 9 9T §
ARG SR ISR T G-G 4P Al 25 58, 17 [ BRAR e TEC1241-2-1-19942 4 F7 G-G 18 fa 4 g M3k 2 = e A 25 K T
JBE Ao o 00

ARSI PR A GG R IR I U R F R AR AR IR S 0~700 TR 1 C P E AR
236 mL, "Rk 0.01~1 MPa,
2.2 KWHFEIEBRENFHE

B3 24> 2 B AR TR L WA T R 0 A i SR b P R ) R — A R AR R R R e R SR R
ARE AN Y Y T ISR A SO R S UE ) Ok AR W R B 2 R S A P R IR RE R A
WA B RS SR . 2 KA R I R R T 3 s, WA S R 2 A R R R TG MR 2 K.

3 XBWERRSM

4 22 IR E A (L5 A K 2 R R A 5% 8 5 0B A 6 003 A e I 5 P B3 5 L 3
BES . AR SRR 0 BRSO IR LV E R D B0 25 B 628 K E 03

}

3.1 #MNENZIE R2 AEHNESEHREENBEMNRLER

Xt AR 6.47.104 F1 173 pm 5§ 4 Fp A [A] Table 2 Minimum ignition temperature of magnesium dust cloud
RLAR 43 A0 86 0y AT B 2R = e IR B K IR B S 56 with different particle size
IR A B R LR 2 B R AR R = B s/ H Dso/pm t.)°C h. t o /°C
R IR BE A W 5 L 2. 3Ch o S 56 LR o0 ; 5 TR
BE e HEREERIE i W8 25 AR T R, 200325 . 1 0 47 590

H S g M 25 3R, Dy = 6,47 F1 104 pm BE K} 100~ 200 104 18 0.50 620
b m R AR JGELE 735108 480,520 Fl 620 °C L 1E 50~100 173 19 0.55 =700




o4 PhOLIE % . BEOR A 2 B AR SR A SE B K 431

IR TEERIE A 650 “CIF A A T #ADE 32 1 T 20 B B3 78 w59 MR PR 88 R 0 28 S0 i SR8 A ST LS 7 B Tl Ay A o 1 75 6
oy I BE B B A A A AR R o T I R Y B N B [ D 700 °C LT Dsy =173 pm BERSTE 700 °C
A Wem i, B ok A Z R R A KR >700 T

T 2 AL, — R O L B B R RLAR BN A SR AR I B AR, IR TR BE R 2 o UL A R A
TOOR, 2 TR EAT A o 200 AR /D S R T B9 Ll 2 T BRI DRI 7R — B O T 5 40U i T 09 K L AR B B g i 5 4 L AT R
GERETR Y i R T HUR B B 5 3 R A 2 B IR O AR, (E YR AR AR B — E AR R T A A B AUk
22 I0] o e oL UG R D S 0 M 22 5 T8 UK 20 AT SR B4 L T 03 2 5 B I TR BE st/ N I R 2 L /N

A. B. Ryzhiler™ JH 52 5045 H 75 47 R 25 R BB (9 i ARG IR EE o 29 518 °C (H A B HARRLBE 43 fii . R. K. Eck-
hof (™3 i AL A% 240 pm BRI T G-G 4 7 I (4 3 242 2 e (1 IR D 760 °C o AR SC v 92 3 7 21 9 A [R] L A Bk
b = Bl SR EE S M. Nifuku 507 R4 AR 22 R KL WK 3. B. L Khaikin 5/ 487 Cassel 5% 15,55 pm 868
UL 2 7 B IR LB I 3, A5 2R 650,880 °C L 4 &5 21 L7 SC o O, 3 A b 45 2R 19 2 B IR B fhy TR (]
118 00 3 R 20 5 T A DX P B ] R R s VR BE AR A 2 T

750 750

——This paper 147~288
700 i 700¢ mEmmReference[6-7] B

L 650f / L o TSI i
S ool - 5 -
T ssof / b |
500F_—" . i

450720 40 60 80 100 120 140 160 180 010 20~37 45~Td  T4~105 125~149 149~177

D, /um D/pum
2 BEMRLAR XM AR I R ARG IR 1 5 B3 M h Z IR AR SR B I i B 1 L e
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Table 3 Minimum ignition temperature of magnesium dust cloud E D, =6 pm
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Measurement of minimum ignition temperature for magnesium dust cloud

ZHONG Ying-peng, XU Dong, LI Gang”, YUAN Chun-miao, CHEN Bao-zhi
(College of Resources and Civil Engineering s Northeastern University ,

Shenyang 110004, Liaonings China)

Abstract; A standard Godbert-Greenwald furnace apparatus was used to measure minimum ignition
temperatures of magnesium dust cloud under different conditions. Experimental results reveal that
corresponding minimum ignition temperatures of dust cloud for four magnesium specimens with the
medium grain diameters D50 of 6, 47, 104 and 173 pm are 480,520,620,>700°C, respectively. Take
the magnesium powder with the grain diameter of 6 pm for example, under the constant diffusing
pressure of 0. 1 MPa, the minimum ignition temperature of the magnesium dust cloud decreases from
600 °C to 480 ‘C corresponding to the dust concentration changing from 424 g/m® to 5 085 g/m?*; and
for the constant dust mass of 0.3 g, when the diffusing pressure increase from 0.1 MPa to 0. 2 MPa,
the minimum ignition temperature of this magnesium dust cloud increases from 540 °C to 580 °C. And
effects of grain diameter distribution, concentration and diffusing pressure on the minimum ignition
temperature of magnesium dust cloud were analyzed by the above experimental results. It is helpful in
the explosion-proof equipment design for the magnesium powder production.

Key words: mechanics of explosion; minimum ignition temperature of dust cloud; Godbert-Green

wald setup; magnesium powder; particle size; concentration; diffusing pressure
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