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sample curing time hardness
I 48 h 70 HA
Il 48 h 26 HA
I 3 min 20 HA
| 400 min 20 HA
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Direct Writing Prototyping with Ultraviolet and Performance of CL-20 Based Explosive Network Charging

ZHU Guo-hao'?, YE Bao-yun''?, AN Chong-wei'?, KONG Sheng'?, WANG Jing-yu'*
(1. School of Environment and Safety Engineering , Taiyuan 030051, China; 2. Shanxi Engineering Technology Research Centre for Ultrafine Powder,
Taiyuan 030051, China)

Abstract: In order to improve the efficiency of charging and molding of the explosive network, as well as the energy perfor-
mance, high-energy azide binder 3, 3-diazide methyl oxetane-tetrahydrofuran copolymer (PBT), ultraviolet (UV) curing acry-
late and hexanitrohexaazaisowurtzitane (CL-20) were selected as bonding system and main explosive respectively, an ultravio-
let assisted curing CL-20-based energetic ink was designed, and using a 3D printing device to write. Rheometer, scanning elec-
tron microscope (SEM), X-ray diffractometer (XRD), and shore durometer were employed to characterize and test the rheologi-
cal properties, microstructure, crystal form and hardness of the molded composite. Results show that the ink system is stable
when the content of CL-20 is 82%. The curing efficiency of ink is fast with UV assisting, and the surface of molded sample is
smooth. The hardness is 70 HA. The special height of impact sensitivity of the composite is 20 cm higher than the raw material;
the test of detonation performance shows that the detonation wave can transfer 90° corner, and the critical detonation size reach-
es 0.387 mm when the line width of charge is 1.2 mm.

Key words: hexanitrohexaazaisowurtzitane (CL-20) ; energetic ink; ultraviolet curing; 3, 3-diazide methyl oxetane-tetrahydrofu-
ran copolymer (PBT)
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