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Abstract - Using the Siwek 20 L spherical explosion vessel, the explosion properties have been examined
to understand the influence of magnesium content in Mg-Al alloy dusts with different concentration. For this
purpose, the Mg-Al alloy dusts (volume mean diameter : 151~160 « m) with magnesium content ratio were
used. As the results, the increase of Mg content in Mg-Al alloy causes an decreased minimum explosion
concentration and an increased maximum explosion pressure. Also the maximum explosion pressure and
maximum rate of pressure rise in Mg-Al alloy dusts mainly depended on the dust concentrations. However, for
the explosion index (Kst) of Mg-Al (40:60 wt%), Mg-Al (50:50 wt%) and Mg-Al (60:40 wt %), it was founded
to increase the Kst with increasing of magnesium content ratio.
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Fig. 1. The 20 L dust explosion apparatus.



Y
tlo
mq'

a7} . ole} A2 HA3AA Axt A
AFApo) 2 e A7IAA 5 Ko &
ki 92” sy =2 23|zt
°l dojups AI7E-9ke T4y
E‘Q%‘Eﬂ AggEdsE
oﬂ olo-]}\-]/] EIQE./H
(latm)«] 27401]*1 AdE
B3t =
g7 Ao s UrTcﬂ Al
_‘% _,__r]7]_<?_1: 23 C /x]-q.]/‘
5= 44~46 % RH.OIA AAetaith dutgog I
|71 =7 wE} Y FEEE(dP/d) 7T A
317] Wl ol#d YT B3] flske =
AP (Ke)E A} Keim K= (dP/ db)max v e]
BAE o]&3te] LojAH, Ve F L7 A
(0.02 m’)& HeRdT)

i
o
rulm -ln

vy
X

(

o 2
P
o
i,

1 ru[o r{m

m&
o
f

offt
filo

o BT R X o BN

G &
N
rlr

1 =}
=

. &xof Al

o

31. Mggt2e| ZEUEM

T AEe] AR B 24 HlEo] AZ thE Mg-Al
(40:60 wt%), Mg-Al(50:50 wt%), Mg-Al (60:40 wt%) ¥
Zlof| tigte] T Wstol] whE HohE At < Fg. 2
off AAEATE EXEH B £x1e] YAl A
Al FFE =T Mgd=e] 44 (Dp)S 151~
160 pm M Wolm A 23te] 47 2o]7F 9 pmo]
7] wiol A7l me Fg o] YL wig- 2HE A
© 7 wdo] "k T8y Al Aol a5
g9 apol = Qlsted Mg¥a3t B U84 FARRE Al
T9] Y57t ZSHATE £ Aol A ARE-gE AlRER]
9] Dy 88 imEA] Mg¥aRot At vhd Al 9
Dp(88 um)7} Mg&=- A 151~160 ym 2k g+
ThA Fig. 20 Uehd Ale] H &t (Pr) Rt H
A YebS B o2 Atk Mgitae] 3 9t
B &t AR 1 15t =7 Yehdar itk 5

E7F word s S8 e SUFSHAIRE oF 2500
g/m'e NHow dashe AL Holw Stk
Mg-Al(60:40) 9] Zwetele Ui o] 9lojA]
Mg-Al(50:50)3% FAFStAL 2HA| YEhs 9=
Atk olH g Al omAE FgtEo] F&] &
Y 7R 27 9EE e, 453TE
ARgShE AP OR ]lste] Zhzte] AN &
UG dFEUo] YA o WA FFL
& 2o FAET oY AFHA T} 54
#o] HAt = EFslal Mgd=oll doi4 Mgel A
Ho| 71 B& Mg-Al(60:40) 2] Ztelo] 4%
o7 7M w& ATE Uehua Atk ol9k & A

ol M A= vl ] 9%
& FehEe] b EA Uehd 2500 g/m%w
FH B&s| Yehtal leE, o] F oﬂH‘:‘Ei &

2] oﬂLﬂxl WEEE7} 4ﬂ17}54°1 27 2]
71F 7100 0hE 89luTt Eakgele] Yo F7}
3] MRl Ao Behd ¢EF2 BRI
BR.37) ErE dRA 71RE A olE
23 o] MAe ZUAY)L SRS ES
7pA7)E AR olofitk, TP HE Taqhy e
Ao B4 Aol whE DEA s B 24
o] Azke] Lol A52 dF Mo Zast] urol
Zuighejo] shopA = Aako] HAFUTE Al
Z 08185 5 (Cuin) = 125 g/m ol A eI 9]

Hh o] Mg-Al(40:60) % Mg-Al (50:50)2] CorinS 60
g/m’olem, Mg-Al60:40)1 A& 50 g/m’ o2
ZAHAT CondlIA = SE-A 7 74 73 &

' HE ol

A zol7] W] $xlo] HPATNEEE 01 m/s
olstz UEhe EUSIEE oS A ekt

12l
5 Wge] mE Mgiael HAuZuEss

£5E Fig. 30 UeEPAT 31358 glojA Hrj
Zugtelge St el AN 2 o
G2 Wtk ol RAEPIIY UF 2717k Hot
Ad A B YF s} Hopzicks AL o))
Atk JHYFEEo} 29 Aakmol vedy,
AaEEe 21 7Y G A7)0l 2 9=
7] wjFolth 20L EXEF i A EAX = B3 24
P QoA HEFTIS] ALgo R Ik el
G I 57} 7] MEo] SHE BABE B4
Ax vl 9ol =P Yutm B £ Ak
12 T T T T T T
10} -
v
o 9 ¥
L v 4
8 v § Q ¢V 3 Q .4
© A Qo 0 g
o 6 =] [=] i
E LY 3 "
o 4L 6 o Al 1
A Mg-Al(40:60)
5LY o Mg-Al(50:50) | |
©pg v Mg-Al(60:40)
Olf 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500

Concentration, g/m®

Fig. 2. Maximum explosion pressure (Pm) in
Mg-Al alloy dust clouds with dust con-
centration.

o

2712884 Al167 A6 20124 128



<

[e]
T

700 . . . . ;
o Al
B00F | A Mg-AI40:60) o
o Mg-AI(50:50)
500 | .
0 v Mg-Al(60:40) vi, a
400 . 6 Y v
- v L
5300 vy R
5 v o
o
T 200 o ©
Svvr a
100 |
é g ogt “ oo
Odﬁ 1 1 1 1 1 1
0 500 1000 1500 2000 2500 3000 3500

Concentration, g/m3

Fig. 3. Maximum rate of pressure rise ([dP/dt]m)
in Mg-Al alloy dust clouds with dust con-
centration.
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Table 1. Kst in Mg-Al alloy particle clouds with
dust concentration
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Fig. 4. Effect of magnesium content ratio on mi-
nimum explosion concentration (Cpmin) and
maximum rate of pressure rise [(dP/dt)m)]
of Mg-Al alloy dust clouds.
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