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Explosion characteristic of
titanium dust cloud
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Abstract: The 20 L spherical vessel was used in explosion
experiment of spherical titanium powder of five different particle
sizes. The research selected the sensitive value data of spray
pressure p and turbulent flow index ¢,, and then fitted the function
of tendency of maximum explosion pressure p, and maximum

explosion index K, influenced by titanium particle size and
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concentration, and then fitted the function of tendency of the
sensitivity concentration of P, and K., and lower explosive limit
P influenced by titanium particle size. The results show that the
sensitivity concentration and sensitivity turbulence index of K,
are equal or higher than those of P, As particle size increases,
P, decreases in the form of quadratic function, while P,
decrease in the form of exponential function, and the sensitivity
concentration and LEL of P, and K, increase in the form of
linear function. As the concentration of titanium powder increase,
P« and K., increase at first, and then decrease in the form of
quadratic function
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particle size; spray pressure; turbulence index
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Fig. 1 Diagrammatic drawing of 20 L spherical vessel
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Tab. 1 Explosion parameters of titanium powder with different particle size

/pm  pp/ gom® / g*m™ /MPa /ms
Pu/MPa K/ MPa-m-s’

800 1.5 60

18 150 0.662 22.35
800 1.5 60
900 1.8 60

25 150 0.619 14.76
950 1.8 90
950 1.8 90

38 200 0.574 11.72
950 1.8 120
1 000 1.8 90

48 250 0.497 9.7
1 000 1.8 120
1 100 1.8 120

74 300 0.263 7.41
1 200 1.8 150
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Fig. 2 Effect of concentration on P, and K,
2
Tab. 2 Fitting results of P, and K, on concentration
/pm R?
18 P,.=—9.414x107 ¢*0.001 559 ¢-0.011 15 0.988 7
25 Prw==7.374x107 ¢*+0.001 354 ¢-0.021 29 0.985 6
38 P,.=—5.619x107 ¢*+0.001 136 ¢—0.008 954 0.985 1
48 Pr==5.078x107 ¢*0.001 018 ¢-0.023 05 0.967 7
74 P,.=—1.968x107 ¢*+0.000 408 7 ¢+0.042 71 0.965 1
18 Ko=—2.974x107 ¢%+0.050 92 ¢-0.144 7 0.962 8
25 K=—1.609%10 ¢%+0.030 82 ¢—0.400 2 0.984 8
38 Kow=—1.426x10° ¢%+0.012 26 ¢+1.036 0972 3
48 K==5.78x107 ¢*+0.006 635 c+1.454 0.936 8
74 Ko=—2.305%107° ¢%+0.008 385 ¢+0.208 4 09353
2 Cy
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o o
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Fig. 3 Effect of particle size on ¢, ¢, and py,
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Fig. 4 Effect of particle size on P, and K.,
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Tab. 3 Fitting results of P, and K, on particle size

RZ
P,.=—6.935x10" d’-0.000 634 9 d+0.689 9 0.995
K.=91 618.678-916 146.102 exp d/3 961 990.931 0.812

2.3

44
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4
Tab. 4 Fitting results of P, and K, on particle size and

concentration

RZ

P,.=-2.926x107 d*-5.547x107 ¢*-3.998x10° cd+

0.976 7

1.865x107 d+0.001 25 ¢+0.043 38
K,.,=0.006 014 d*~9.567x10° ¢*-0.000 147 8 cd- 0.921 6
0.657 2 d+0.028 75 c+14.22 '
o 4 o
5 °
5
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Fig. 5 Effect of particle size and concentration on P,,, and K,
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