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Abstract; In order to study the dynamic mechanical response characteristics of crystalline graphite ore under the
coupling effect of grade and dynamic load,the dynamic compression tests of crystalline graphite ore samples with four
grade levels(5.19% ,10.79% ,12.65% ,and 15.50% ) under different impact pressures were carried out by using a
50 mm diameter split Hopkinson pressure bar test device. The effects of grade and strain rate on the dynamic me-
chanical properties and energy consumption characteristics of crystalline graphite ore were comparatively analyzed.
Furthermore ,a dynamic constitutive model for crystalline graphite ore incorporating both grade and strain rate effects
was eslablished based on the viscoelastic ZWT model. The test results show that the dynamic compressive strength
and peak strain of crystalline graphite ore increase progressively with rising strain rate, while the elastic modulus re-
mains strain-rate-independent. As the ore grade increases, the initial compaction deformation and peak strain of the
samples increase , whereas the dynamic elastic modulus,dynamic compressive strength, and their strain-rate sensitivity
gradually decrease. Additionally, within a specific strain rate range,the degree of fragmentation of medium- and low-
grade ores intensifies with increasing energy consumption density. In contrast, high-grade ores exhibit minimal varia-
tion in fragmentation degree. This indicates that ore grade significantly influences the dynamic fragmentation behavior
of crystalline graphite ore. A dynamic constitutive model that considers both grade and strain rate was established,
and its accuracy and applicability were verified by comparing the model-predicted results with experimentally ob-

tained dynamic stress-strain curves. The model offers theoretical support for investigating the mechanical behavior of

crystalline graphite ore under dynamic loading.
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Table 1 Test results of crystalline graphite ore samples at different grades and strain rates

0 e e R oy U e e g BT AT

Number Grade/% pressure/ Stralril Peak modulus/ Pea.k Incident per unit volume/ dimension
MPa rate/s stress/MPa GPa strain energy/ ] (J-em™) D

|G1 -1 0.3 107.8 167.62 52.90 0.00409 403. 66 1.292 1.806
Gl -2 519 0.4 178.0 182.55 50. 14 0.00479 682.72 1.420 1.884
Gl -3 0.5 204.5 197.94 51.38 0.00521 838.74 1.740 2.078
Gl -4 0.6 237.3 218.48 52.66 0.00581 1026.70 1.909 2.153
G2 -1 0.3 112.0 136.79 28.70 0. 00689 476.98 1.083 1.988
G2 -2 10.79 0.4 179.1 146. 16 27.62 0.00710 630. 87 1.224 2.056
G2 -3 0.5 231.3 160. 89 27.05 0.00821 857.56 1.357 2.114
G2 -4 0.6 286. 1 172.36 26.95 0.00887 1076. 35 1. 600 2.236
G3 -1 0.3 139.0 114.47 21.95 0.00706 498. 63 0.983 2.186
G3 -2 12.65 0.4 220.4 125.64 20.54 0.00798 749.69 1.156 2.349
G3 -3 0.5 273.1 139.06 20.61 0.00915 935.83 1.379 2.401
G3 -4 0.6 298.2 148.25 20.31 0.01021 1159.11 1.557 2.467
G4 -1 0.3 155.5 87.36 16.50 0.00780 471.45 0.839 2.260
G4 -2 15. 50 0.4 243.2 95.62 15.46 0. 00820 692.20 0.918 2.386
G4 -3 0.5 289.0 103. 12 15.75 0.00881 928.11 1.134 2.536
G4 -4 0.6 319.7 112.79 15.74 0.01026 1120.30 1.360 2.510
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Fig. 4 Stress-strain curves of crystalline graphite ore at different grades and strain rates
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Table 2 Dynamic damage constitutive model parameters of crystalline graphite ore

No. G e a b c n E, « B E, 0,
Gl -2 178.0 .67 -6.34 -4.27 2.10 35.81 19.31 .38 46. 39 9
Gl -3 5.19  204.5 .67 -6.34 -4.27 1.96 33.50 20.05 .62 42.06 12
Gl -4 237.3 .67 -6.34 -4.27 2.13 25.24  11.84 .18 31.96 114
G2 -2 179. 1 .09 -2.49 -4.82 2.88 8.01 5.46 . 88 32.62
G2-3 10.79 231.3 .09 -2.49 -4.82 2.80 6.70 6. 21 .15 25.82
G2 -4 286. 1 .09 -2.49 -4.82 273 7. 66 6.49 . 89 28.93
G3 -2 220. 4 0.45 -0.23 -5.02 2.63 7.31 9.01 1. 00 36. 12
G3-3 12.65 273.1 0.45 -0.23 -5.02 2.66 5.55 8.10 0.70 27.99
G3 -4 298.2 0.45 -0.23 -5.02 2.68 2.53 6.45 0.59 15. 64
G4 -2 243.2 0.73 -0.21 -5.61 2.79 5.46 7.50 .07 32.98 3
G4-3 15.50 289.0 0.73 -0.21 -5.61 2.92 5.32 3.50 .28 38.18 5
G4 -4 319.7 0.73 -0.21 -5.61 2.69 3.76 6.42 .58 23.03 3
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