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Table 1 The thickness of sample and cupping deformation of diamond

p/(GPa) he/(pm) hy/Cpm)  he—hy,/(pm)  pe,,/(GPa)  he,/(pm)
0.0 100. 0 100. 0 0.0 0.0 100.0
0.8 99.7 99.5 0.2 2.3 97.8
1.4 99. 6 98.9 0.3 5.1 55.6
3.0 96. 8 96.1 0.6 10. 4 36.6
4.4 73.7 72.7 1.0 14.4 29.2
9.5 34.2 32.1 2.1 20.1 24.9
13.1 30. 4 27.1 3.3 20.7 23.3
18.1 26.7 22.3 4.3 27.1 22.3
21.8 23.8 18.3 5.5 28.2 21.5
23.6 22.5 16.5 6.0 30. 2 19.4
28.6 18.9 11.5 7.4 31.0 19.2
31.6 18.3 10.1 8.2
40. 8 15.4 5.6 9.8
43.5 14.8 4.1 10.7
46. 6 13.5 2.4 11.1
50. 1 12.8 1.1 11.7
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Various pressure distributions calculated by FEM

compared with experimental pressure profiles

(The open and solid symbols denote the results

from FEM calculation and experiment, respectively)
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Experimental Study and Numerical Simulation on Deformation of
Diamond and Sample under DAC Loading

JING Qiu-Min, WU Qiang,BI Yan, YU Ji-Dong, XU Ji-An

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; The compression experiment of molybdenum foil combined with finite element modeling

calculation reveals the history of elastic deformation of diamond and elastic-plastic deformation of

sample in the pressure gradient method used for measurement of yield strength at high pressures. The

influence from elastic compression and cupping of diamond on the in sizu thickness measurement and

pressure profiles of molybdenum foil is analyzed. The results show that the elastic compression of

diamond is very small and reasonable to ignore at least below 31 GPa which is the highest experimen-

tal pressure. The cupping of diamond is somewhat notable. But the agreement of pressure profiles and

their pressure gradients between calculation and experiment indicate no evident change due to the

influence of cupping of diamond below 31 GPa. The cupping finally leads to the contact of corners of

culets at 60 GPa. The proposals of experimental design are also given to reduce the influence from

cupping deformation of diamond at high pressure.

Key words: yield strength;finite element modeling;elastic compression;cupping



