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Table 1 Measured quasi-static fracture toughness of anthracite

R Jnag K- S /(mm/min) F/(N/s) lgF Kyp/(MPa « m'/?)
D29 I 6. 966 0.8430 0.071
D32 I 1 2.949 0.4697 0. 083
D16 1 1.784 0.2514 0.134
D26 Il 5.145 0.7114 0.152
D09 Il 25.909 1.413 4 0. 144
D20 I 10 57.929 1.7629 0.179
D27 1 83.075 1.9195 0.209
D30 496. 808 2.696 2 0. 143
D15 1 500 217.436 2.3373 0.171
D28 324.414 2.5111 0.186

R 2 JU MR B AT SH) B K B4R

Table 2 Measured dynamic fracture toughness of anthracite

WS gy v/ (m/s) F/(N/s) gk Kip/(MPa « m"?) /UE
D13 7 4.502 8 5.244 6107 7.7197 8.5357 J™ B IR
D21 Jl 3.606 5 8. 441 1X10° 6.926 4 1.854 3 J" L A
D31 ) 2.796 0 1.546 9 X107 7.1895 3.1451 56 %
D25 A 2.5797 2.099 1107 7.3220 2.649 0 B
D33 E 1.3322 5.193 3X10° 6.715 4 1.068 0 e
D11 * 1.1384 5.695 2X10° 6.7555 0. 845 2 56 %
D07 4.478 5 4,716 3107 7.6736 4.2985 J' R
D14 3.8528 5.740 4 X 10° 6.758 9 3.7227 e
D19 3.8239 2.2399X107 7.3502 2.8790 52 %
Do6 3] 3.716 2 9.4821x10° 6.976 9 4.044 0 56 %
D08 = 3.4832 4.617 4X10° 6.664 4 2.228 2 L= RIEN
D05 X 3.3589 9. 074 2X10° 6.957 8 4. 400 2 56 %
D12 IE 3.1017 3. 813 3X10° 6.5813 2.5309 BRI IR
D01 3L 2.7145 3. 802 7X10° 6.580 1 1.9551 £t
D03 2.4890 2.475 2X10° 6.3936 1.3391 e
D23 2.0237 1.350 7 10° 6.1306 0.8838 56 %
D04 1.7239 2.817 §X10° 6.449 9 1.2775 56 %
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Determining dynamic fracture toughness of anthracite
by using a short-rod specimen

SHAN Ren-liang ", GAO Wen-jiao, CHENG Xian-feng, LIU Tian-yu
(Department of Civil Engineering » China University of Mining and Technology »
Beijing 10083, China)

Abstract: This paper presents a newly-designed loading truncated cone, its associated two gland bu-

shes, and an analytical formula for testing dynamic fracture toughness of anthracite. The impact frac-

ture tests were carried out by using the SHPB and the newly-designed loading components. The dy-

namic fracture toughness of anthracite was measured on the short-bar anthracite specimens with the

V-shaped notch. The relationship between the fracture toughness and loading rate 1gF of anthracite

was obtained by combining with the experimental data gained from the quasi-static tests. The fracture

toughness of anthracite increases gradually when IgF < 6, and it increases rapidly when IgF > 6. The

tests prove that the newly-developed truncated cone is better than the conventional knife-wedge for

measuring the dynamic fracture toughness of short-rod specimens of rocklike materials.

Key words: solid mechanics; dynamic fracture toughness; truncated cone loading; anthracite; short-ba

specimens; SHPB test
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