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Fig.1 Schematic diagram of explosive-loading device
1—planar wave lens, 2—explosive slabs, 3—PMMA cushion,
4—flyer, S—flyer ringer, 6—support, 7—target,

8—sample, 9—electric pins support, 10—electric pins
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Table 1 Effective charge length of two detonation systems
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Fig.2 Schematic diagram of flyer configuration

1—-cushion of PMMA, 2—flyer, 3—flyer ringer, 4—support
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Table 2 Parameter of experiment device, comparison of calculated pressure value with experimental result
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/mm /mm /mm /mm /mm /p/ (GPa) /po/ (GPa)

EPL-1 0 6.5 15 4.0 4.5 44 47 6.4%
EPL-2 0 5.0 40 4.5 3.0 65 68 4.4%
EPL-3 30 4.0 15 4.0 4.5 85 87 2.3%
EPL-4 100 4.0 40 4.5 3.0 115 116 0.8%
EPL-5 200 1.5 40 3.0 3.0 219 222 1.4%
E 40 - 230 GP& J:Ejj ‘?HE“ lﬂ Ij\:l ’ iﬁiﬁii@ﬁ%&i+ 0_ —=— waveform graph at inclination orientation

E/‘J 'fft%%j]ﬂﬁ%ﬁﬁi&% ?’E *j *4 EF‘ }_i':ﬁi ‘(FF‘[EHEj] E,(J Iﬂ‘i@%ﬁ ] —O— waveform graph at orthogonal orientation of inclination

50805 S LA 4 AR, 940 mm 1 1 04 o 401 o] |

2 R AR AR D, HOE R AR AR 4. LA, 2 15/ .

By H M 2R A 1F T ARS8 ) BN B b, b i A " o0 S ——

R L 725 B ST X S5 P R K »

il 7 AP 45 2R 1 AN E BE e M B 4 1A TR B 30

57 —o— waveform graph at inclination crientation
—=— waveform graph at orthogonal orientation of inclination /i
. /
Jd N /
4
5+ m a
z \\ v
= A\N s o
107 AL /
\ e o
U\\ . ////
154 N o
~ -
=N
- Sy
T T T T T T T 1

r/mm
K3 EPL-2 SLHip K
Fig.3 Waveform graph of experiment No. EPL-2
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Fig.4 Waveform graph of experiment No. EPL-4
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Fig.5 Waveform graph of experiment No. EPL-5
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Ab Initio Study on the Intermolecular Interaction of Methyl Azide Dimers

XIA Qi-ying, XIAO He-ming, JU Xue-hai, GONG Xue-dong
( Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. Geometries and electronic structures of methyl azide and its dimers have been calculated firstly
by using ab initio method at the HF level with the 6-311G ™" basis set. The intermolecular interaction en-
ergy is calculated with MP2 electron correlation correction, basis set superposition error ( BSSE) correc-
tion and zero point energy ( ZPE) correction. The most stable dimer ( the binding energy of
9.49 kJ - mol ') possesses a six-membered ring with two C—H-+N hydrogen bonds and belongs to
D,, group. The effect of methyl internal rotation on the interaction energy is investigated. Natural bond
orbital (NBO) analysis is performed to reveal the origin of the interaction. The harmonic vibrational anal-
ysis is used to study the optimized structure of the monomer and six dimers, and IR spectrum shifts are
discussed. Based on the statistical thermodynamic method, the changes of thermodynamic properties from
the monomer to dimer with the temperature ranging from 273.15 K to 800. 00 K have been obtained.

Key words: physical chemistry; methyl azide dimer; intermolecular interaction; ab initio method; natu-

ral bond orbital (NBO) analysis; IR spectrum; thermodynamic property
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Design of Serialization Explosive-Loading Device

JIN Ke, XI Feng, YANG Mu-song, ZHOU Xian-ming
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract; The methods of designing the explosive-loading devices is briefly described. The experimental
results show that explosive-loading devices using new planar wave lens can produce high pressure of 40 ~
230 GPa in standard material sample. Simultaneously,the devices can provide waveform with better sym-
metric construction,less distortion,less inclination than old one did. We had a time distortion of 30 ns.
So the high quality impacting waveform meets the demand in measuring the EOS( Equation of State) pa-
rameters and mechanics characteristic of some material.

Key words: explosion mechanics; explosive-loading; standard material; pressure; waveform



