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Abstract: Hexanitrostilbene (HNS) is a licensed charge for Exploding Foil Initiator(EFI), and the performance of the agent
directly affects the effect of EFI. In this paper, three different particle sizes of HNS-IV (Dso of 633, 411, 239 nm) were prepared
by microfluidic technology, and their crystal structure, crystal morphology, explosion pressure, and firing sensitivity were
characterized and tested. The results show that HNS-IV with different particle sizes and homogeneous morphology can be
prepared using microfluidic technology. As the Dso of HNS-IV decreases from 633 nm to 239 nm, the initiation threshold
measured by the Langley method is dropped by 18.7%, and the explosion pressure tested and calculated by Photonic Doppler
Velometer (PDV) is increased by 12.3%. With the reduction of HNS-IV particle size, its thermal stability decreases, while its
sensitivity to short pulses and explosion pressure increase. However, when the particle size decreases to a certain extent, the
differences in firing property between HNS with different particle sizes show a convergent trend.
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Fig.1 Schematic diagram of coaxial focusing micromixer

T IR A AR PR R AR S SR, TRl
TR Z A R AR A I By et , T4
ZMR SRS, ATIREIEE HNS Rt H . fil
A HLS S ROLE R 1.

xR1 WREESRSHRE
Tab.1 Microfluidic recrystallization parameter setting

HNS-TV FEZG VW L KEFKE

) O/(mL-min™) Oo/(mL-min™) HHELL R
A 5 10 2
B 10 20 2
C 10 30 3

B HNS VEZ5R B E N 12 mg - mL!, fcHE=R 1
S E SR BRI SOA IR, TR gs i TG
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B, PR AVR TR, RS HNSIV,
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KA 2 s ( Nova Nano SEM, 35 [E FEI
ZNE]) X HNS-IVI OB SRR TS s Bt
Fehi AL ( BT-Online 2, FHREFHGERA R ) W
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Fig.2 Schematic and physical diagrams of capacitor
discharge unit in HNS-IV firing sensitivity test
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Fig.3 Schematic diagram of explosion pressure testing
system
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Fig.4 Schematic diagram of typical PDV curve
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Tab.2 Particle size distribution of HNS-IV under different
recrystallization parameters setting

HNS-1V Do Dso Doo s NS P
FH /um /um /um v Dy 3)/pm
A 0.413 0.633 0.916 0.795 0.648
B 0.245 0.411 0.652 0.990 0.434
C 0.208 0.239 0.257 0.205 0.236

E: S, AR ESAE, Sy=(Dso—Di0)/Dso, Dio~ Dso~ Doo 3 HA2%
oA Rt 10%. 50%. 90%49#:E, umo
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Fig5 SEM images of raw material and three types of HNS-IV
morphology
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Fig.6 Particle size distribution diagrams of three types of
HNS-IV
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Fig.7 XRD patterns of three types of HNS-IV
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Fig.8 Specific surface area of three types of HNS-IV
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Fig.9 DSC curves of three types of HNS-IV
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Tab.3 Apparent activation energy and thermal explosion
critical temperature of three types of HNS-IV

HNS-TVZHY FMTELRE E/(KI mol?)  #URLEIG FHRE Th/°C
A 223.39 353.74
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C 166.89 326.94
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Fig.10 Comparison of apparent activation energy and
thermal explosion critical temperature for three types of

HNS-IV
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Fig.11 Velocity history diagrams of interfacial particles
for three types of HNS-IV
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pressure for three types of HNS-IV
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