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Fig.3 Time-history curves of impulse load at different strain rates Fig.4 Stress-strain curves at different strain rates

3.2 315
310 -

305 |-
300 |-
295 1
290 -
285 -
3.3 ol

6 A 275 . L L . . |
30 60 90 120 150 180 210

LA /s !

5 . 5 40 s~
200 s ! 277 MPa 310 MPa

W F %7 F3/MPa

5
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Fig.6 Time-history curves of input energy and strain energy at different strain rates
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Fig.8 Fracture pattern of specimens at different strain rates
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Fig.9 Time-history curves of fracture degree at

different strain rates
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Fig. 10 The relationship curve between characteristic size of

fragments and system energy consumption density
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Hematite s Dynamic Compressive Strength and Crushing Features
under Impact Load

FENG Chun' ZHANG Junhong® ZHANG Qunlei’ YUE Jinchao®
(1. Key Laboratory for Mechanics in Fluid Solid Coupling Systems Institute of Mechanics of Chinese
Academy of Sciences Beijing 100190 China; 2. School of Civil Engineering and Transportation North
China University of Water Resources and Electric Power Zhengzhou 450045 China; 3. School of
Water Conservancy and Environment Zhengzhou University Zhengzhou 450001 China)

Abstract: Based on continuous discontinuous element method ( CDEM) by introducing linear elastic
model for elements and cohesive model for virtual interfaces the simulation of damage and fracture
process of rock mass under the applied load was realized. Based on the basic principle of split Hopkinson
pressure bar ( SHPB) experiment a numerical sample of hematite with the diameter 50 mm and thickness
25 mm was established. With CDEM five loading conditions with the strain rate 40 80 120 160
200 s~ were discussed. The dynamic constitutive curves dynamic uniaxial compressive strength energy
consumption density fracture degree and characteristic size of fragment were analyzed and the results
obtained by CDEM were more or less the same as those gotten by SHPB experiment. Although strain rate
effect was not considered into constitutive laws of elements and virtual interfaces the dynamic uniaxial
compressive strength of numerical specimen still presented strong strain rate dependence. With the in—
crease of strain rate loaded the dynamic strength increased from 277 MPa to 310 MPa in power function
form; and the energy consumption density for the damage and fracture increased. The energy consumption
density was closely related to fracture degree and characteristic size of fragment.

Key words: strain rate; energy consumption density; dynamic strength; fracture degree; characteristic
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