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Preparation and Properties of B/CuO Delay Composition Microspheres by Droplet Microfluidic Technology
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Junrong Innovation Technology Co. Ltd., Beijing, 100176)

Abstract: In order to investigate the effect of B and CuO proportion on the performance of delay composition microspheres,
B/CuO delay composition microspheres were prepared by droplet microfluidic technology. The morphology, particle size distribu-
tion and circularity of the microspheres were characterized, and their flowability, packing density, mechanical sensitivity and
combustion performance were tested. The linear buring rate and delay accuracy were calculated. The results show that the B/CuO
microspheres prepared by droplet microfluidic technology have uniform elemental distribution, narrow particle size distribution,
good dispersion and high circularity. With the increase of boron mass fraction from 8.3 % to 20 %, the maximum output flame
temperature is increased by 127.18 °C, the buring rate is increased from 10.14 mm-s™ to 17.58 mm-s™, and reaching a burning rate
plateau at a B mass fraction of 15 % ~ 20 %. When the B mass fraction is between 8.3 % and 11.9 %, the reaction is incomplete
and a reddish brown product is generated; Compared with the sample prepared by physical mixing, the sample prepared by micro-
fluidic technology has a smooth combustion surface, stable flame, smaller relative range of buring rate and higher delay accuracy.
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Fig.1 Reparation device of B/CuO delay composition
microspheres
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Tab.1 The proportion of B/CuO delay compositions

B/CuO FEWIZjiaEk we/% Wewo /%
S-1 8.3 91.7
S-2 11.9 88.1
S-3 15.0 85.0
S-4 20.0 80.0
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Fig.3 Particle size distribution maps of microspheres with
different B/CuQ proportions
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Tab.2 Roundness of microspheres with different B/CuO
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Fig.2 Optical microscopy and SEM-EDS images of raw i BRREIBE R NRBE CFYRIPE PR
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Fig.4 The angle of repose of microspheres with different
B/CuO proportions
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Tab.3 The bulk density of microspheres with different

B/CuO proportions
F it S HER B /(g-cm™) AR R IEZE /%
S-1 0.817 2.17
S-2 0.783 3.78
S-3 0.756 2.46
S-4 0.727 3.25
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Tab.4 Mechanical sensitivity of microspheres obtained with

different proportions
FEh JEEBIEE/N i g
S-1 >360
S-2 360
>20
S-3 324
S-4 324
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Fig.5 The combustion process of B/CuO delay composition
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Fig.6 Infrared images and combustion products of B/CuO

delay composition in combustion process
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Fig.7 Maximum output flame temperature of microspheres
with different B/CuQ proportions
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Tab.S Linear burning rate and delay accuracy of
microspheres with different B/CuO proportions

PESL Amms)  R(mm-sT) S(mmsT)  R/% S,/%
S-1 10.14 0.399 0.125 3.937 1.230
S-2 11.51 0.373 0.140 3.245 1215
S-3 16.84 0.748 0.264 4441 1.570
S-4 17.58 0.497 0.182 2.825 1.033
PM 16.01 1.353 0.401 7.819 2275
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