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Fig.1 Scheme of composition of dynamic metering system
1—materials level gauge of storage bunker,
2—storage bunker for powder, 3—automatic discharging valve,
4—opening for breath,

S5—upper-limit materials level gauge of metering hopper,
6—weighing sensor, 7—T stirring rod,
8—lower-limit materials level gauge of metering hopper,
9—materials uniforming ring, 10—transducer,

11—intelligent controller, 12—twin-screw extruder
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Fig.2  Diagram of control principle of dynamic metering system
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Table 1 Experimental data of improved charging system
Snotor (20 HZ) At(1 min) Sruoror (40 HZ) A1(0.5 min) Snoror (50 HZ) A1(0.5 min)

No- feed amount/kg absolute deviation feed amount/kg absolute deviation feed amount/kg absolute deviation
1 1.015 +0.015 1.014 +0.014 1.263 +0.005
2 1.010 +0.010 1.002 +0.002 1.260 +0.002
3 0.998 -0.002 0.998 -0.002 1.250 -0.008
4 0.999 -0.001 0.997 -0.003 1.262 +0.004
5 1.004 +0.004 1.005 +0.005 1.254 -0.004
6 0.995 -0.005 1.000 0 1.257 -0.001
7 0.998 -0.002 1.000 0 1.261 +0.003
8 1.004 +0.004 0.997 -0.003 1.259 +0.001
9 1.002 +0.002 1.001 +0.001 1.255 -0.003
10 0.996 -0.004 1.003 +0.003 1.262 +0.004
11 1.003 +0.003 0.998 -0.002 1.260 +0.002
12 0.996 -0.004 1.003 +0.003 1.254 -0.006
13 1.003 +0.003 1.002 +0.002 1.258 0

14 0.997 -0.003 0.996 -0.004 1.263 +0.005
15 0.987 -0.013 0.988 -0.012 1.259 +0.001

Note: f,,,.r » motor frequency; At¢,sampling interval; the absolute deviation is the difference between the feed amount each time and the average value of the

total feed amount 15 times,and each feeding interval is equal.
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Table 2 Expermental data of whole machine

enacted discharge value

enacted discharge value

enacted discharge value

No. 0.5 kg/30 s At (305) 1 kg/1 min Ae(l min) 2 kg/2 min A4(2 min)
measured value/kg absolute deviation measured value/kg absolute deviation measured value/kg absolute deviation

1 0.498 -0.002 0.991 -0.009 2.000 0

2 0.499 -0.001 1.000 0 1.991 -0.009
3 0.499 -0.001 1.000 0 1.999 -0.001
4 0.498 -0.002 1.000 0 1.992 -0.008
5 0.501 +0.001 0.998 -0.002 1.996 -0.004
6 0.501 +0.001 1.000 0 1.998 -0.002
7 0.499 -0.001 1.000 0 2.005 +0.005
8 0.496 -0.004 0.993 -0.007 1.998 -0.002
9 0.496 -0.004 1.002 +0.002 2.002 +0.002
10 0.502 +0.002 1.000 0 1.994 -0.006
11 0.501 +0.001 1.007 +0.007 1.991 -0.009
12 0.502 +0.002 1.002 +0.002 2.000 0

13 0.497 -0.003 0.995 -0.005 / /

14 0.503 +0.003 0.999 -0.001 / /

15 0.500 0 1.005 +0.005 / /

Note: The absolute deviation is the difference between the absolute value of feed amount each time and the flowing amount value specified ,and each interval is equal.
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Dynamic Metering Technique of Pulverized Explosive

HAN Min-yuan, JIA Xin-juan
( Shanxi North Xing'an Chemical Industry CO. ,LTD. , Taiyuan 030008 ,China )

Abstract; To deal with the main problems which affect the metering precision in metering device for pulverized materials such as

“arching of materials” and “non-uniform discharge” etc, the mechanical structure of the metering device were studied. The hopper

structure , arching-detractive device and the transport spiral were improved to resolve the problems in fluency and uniformity of mate-

rials transportation and to elevate the metering precision. Combining with the materials characteristics, the effect of the mechanical

structure on the system precision is analyzed according to the stability of the air pressure in the hopper and the change of the materi-

als pressure etc. The results show that when combining with automatic control system the dynamic metering precision of system is

higher than +1% ,the requirements of on-line metering of propellant and explosive production process are satisfied.

Key words: chemical engineering; pulverized explosive; metering device; dymamic metering technique; metering precision;

twin-screw; composition
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