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The Charpy Impact Test of Rock (1st Report)
—Dynamic Fracture Energy—
Mitsumasa Furuzumi?, Fumio Sucimorott, Tadao Imartt,
Naoto KamosHIDaT and Masayoshi ABgf

In this paper, we investigated dynamic fracture energy of rocks as a dynamic index in rock
blasting using Charpy impact test.

Tt was confirmed through the experiments that dynamic fracture energy of rocks obtained
from the general equation used in Charpy impact test contains lots of kinetic energy which is
consumed as scattering of rock fragment after it has failed. Also, it was found that the dynamic
fracture energy of the rocks depend on the impact energy applied to the rock specimens, and its
increasing rate is supposed to indicate an intrinsic dynamic fracture resistance of rocks.

Key Words : Rock, Dynamic fracture energy, Charpy impact test, Kinetic energy, Dynamic index
L LB W3 —2DHBMETH S, Lrl, RRABRENSOHEHCHEE

EROBHIERIC BV T, BIESEHIEOBRIIIREED
HIRICEGENBE T EREIETTHR Y, /R, REEHOxt
REQZEBOFMIZ, —BEMERER, —ihs R, =T
FRER L EOBNBERICL - TIThhTE ke, LhL, R
Ik BIRHIMER I3, ARSI NOMFER I L 2ERETH %
TEmb, EFHWIERRD, [MERpERRY, 20 EEAD/ND
WicESETE TS 2388 ok 5 HENLEARRSTOLN
BEAH-TER, LHL, ThooEiE, =Eofyt
W4 2 —oDIEEEBIHRBRE LTREUTH 358, Y
BELTOENRBZ LWAED, XoHEcEBoRETRRTL
5 BRBENEE N B,

EENC B 2 EBOBERECHERE I3, BREORE - #REIC
S T xVF— BT 3, 20, WEDL S HYEHEL
D OWEICEST B LR NF - IC L VEET A HBEENTS 5,
F7, RUHRENCH T 2 E5BOWRHIHBIC L - TES B 19,
ErEEAFHS e HlBEsEE L, ZOoFNEHEEL
TEBMEOSBTHAVOLNTV S ¥ v L E—EBFRESE
Bans,

Ve -GBS OBBRITEICH B IEEIUE K

SERRITHE 5 H20H 24T ; SERR1THL2H 7T HSE
* EFRETHRERRETFER
T020-8551 MG LH 4—3—5
* % BRI RS T E R AR g R~
T010-8502 FKEFTFEFEMET1-1
T Faculty of Engineering, Iwate University 4-3-5, Ueda, Morioka,
020-8551, Japan
11 Faculty of Engineering and Resource Science, Akita University
1-1, Tegata Gakuen-cho, Akita, 010-8502, Japan

SV MRS

AN ZRRD T LI N D,

KBTI, RUEENIC 51 5L OB A R 3 5 /-
i, EEOMPE Y+ v £~ FRRBEENT, a0
LOBWHEM © x VF -2V TKRETLAZDT, ThsicoL
THES 5o

2. BREMSIUVHERE

RFE A cEGREE, NRFEKE (EHERE), K
TS (BEEE), [IHBAHKEKE BRBERE) BXUR
NMEUE BRIRE) O4E5ETH 3,

F£1IhoOBADOEN - WEIMHEERT, ¥/, C
hoAELR* TEBAE R S THEDONIEXDY THHHT 5 L,
NRTFEIRS BECS, KFERE 3PS, [IREEEKE S
L URNZILE RS L5,

M 1 iAW THO 2RBRE O~FHE - BiRERT, RBRA 1,
E&70mm, &&40mm, E50mm OEAFETH Y, 18 2mm,
EE10mm, #HFRER Imm OO REHEETE, $72, E
B, BRERCST 3EBRAN OB OESBSEIRE S S
7o, BEBRAICER LIRS & o~ —2 2T,

3. HBEBLOLUICHE

M 2icy el - HEABRBOBEL RS, AR THV
HEIL, ~ v ~EENM25ks, NV HNEH43mm, v
< ABEM° BIUO < OERETLH 5Ny ELETO
PERES30.698m O > + LV E-HEBKTSH 5,

Vet —ulEiE, MECHEBIES Loy <2 A
IRV T AL, BEFCHEBRA 2SS TiTOh b, ZOLE,
R OB ET 3 3 0¥ — (LI, BHUBEMc 2 LF—

®18E ZES (2006F3 7)



Akita University

EED Y+ VE—RER (B 1) 11

Table 1 Mechanical and physical properties of used rocks.

Rock Ogino Emochi Kawarago Arakawa
0oKs tuff welded tuff tuff andesite
Density (g/cn’) 1.68 2.26 1.17 2.68
Porosity (%) 29 15 47 4.5
P-wave velocity (km/s) 2.80 3.76 2.27 5.25
S-wave velocity (km/s) 1.63 2.02 1.39 33
Dynamic Young's 6.2 8.7
Modulus (GPa) 1.2 2.9 ) )
Dynamic Poisson’s 0.25 0.30 0.39 017
ratio(-)
Uniaxial compressive

. . X 10.57
strength (HPa) 63.05 101. 66 23.78 210
[Brazilian tensile 3.51 395 L 11,03
| strength (WPa)
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Figure 1 Size and shape of specimen.
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Figure 2 Schematic diagram of Charpy impact test
machine.
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Figure 3 Relationship between impact energy and
fracture energy per unit area.
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Figure 4 Percentage of net fracture energy, translational kinetic energy and rotational kinetic energy in fracture energy.
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Figure 5 Relationship between impact energy and net
fracture energy per unit area.
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unit area and various properties.
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