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Flash X-ray Diffraction Measurement of LiF Crystal
Deformation Under Shock Loading
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Abstract A pulse X-ray diffraction measurement system is established by using a miniaturized flash X-ray source on
gas gun loading experimental platform. The system is used to study the microstructure change of LiF crystal lattice
under plate shock loading experiments. Single pulse X-ray diffraction images from LiF crystals are obtained under
different shock loading pressures. Experimental results show that crystal lattice of LiF is compressed when LiF
crystal is loaded along [100] orientation, and the amount of compression is related to the shift of diffraction peak
position. Quantitative measurement of material microstructure change under shock compression can be achieved by
pulse X-ray diffraction measurement system using miniaturized flash X-ray source. The system described here has
advantages such as small size and easy to use, and it provides effective method to study the microscopic mechanism of
elastic-plastic deformation.
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Fig. 1 Schematic diagram of pulse X-ray diffraction measurement system for gas gun loading experiment
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Table 1 LiF [200] diffraction parameters corresponding to Mo characteristic line

Diffraction angle of Diffraction angle of
LiF orientation Lattice parameter 2d /nm . B
Mo-K,; 9(K,) /(") Mo-K,,9(K,,) /(%)

[200] 0.4027 10.1442 10.2061
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Table 2 Parameters of shock loading experiments

No. Flyer velocity Vi, /(mes ') Input stress P, /GPa Reflected stress P .. /GPa
1 504 3.74 2.39
2 492 3.65 2.33
3 349 2.56 1.68
4 428 3.16 2.04
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Fig. 2 Pulse X-ray diffraction patterns of LiF single crystal shocked along [100] orientation.
Impact velocity: (a) 504 m/s; (b) 492 m/s; (c) 349 m/s; (d) 428 m/s
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Fig. 3 Pulse X-ray diffraction data from LiF single crystals shocked under 2.33 GPa

%3

o i a8 S 6 4 2R

Table 3 Results of shock loading experiments

Shift of diffraction

Translation of

Shift from lattice

Change of diffraction

Change in lattice

No. peak Axr /mm LiF/GC A%y /mm  deformation Ax g;/mm angle A0 /(%) spacing Ad /d, /%
1 —8.6 0.100 —8.700 1.08 9.52
2 1.8 0.147 1.653 0.18 1.73
3 _ _ _ _ _
4 0.6 0.059 0.541 0.06 0.57
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