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Failure experimental study on energy laws of rock under
differential dynamic impact velocities
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Abstract ; The dynamic impact experiments and static loading experiments for sandstones were conducted. In dynamic

impact experiments, the dissipated energy and the total absorbed energy were calculated during sandstone failure

process under the different impact velocity. In the static load experiments , the total absorbed energy of sandstones when

failure was calculated. Besides , the failure absorbed energy under dynamic impact and static load was contrasted and

analyzed. The experiment results show that,in order to achieve the same damage degree,the sandstone can dissipate

more energy under static uni-axial load than that under dynamic impact.
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Fig. 1  Strain and time curves under impact
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Table 1 Damage variable change with impact velocity

A SN AERIERE
g g T mtd
(m-s™) w/(J+m™) wy/(J - m™)
3.835 206 337.47 22 794. 15 0.11
4.259 232 340. 01 43 779. 39 0.19
4.731 313 594. 27 40 661. 69 0.13
5.059 342 171. 81 73 316. 40 0.21
5.572 346 093. 00 67 267.98 0.19
5.935 353 263. 64 125 249.25 0.35
6.271 459 809. 40 207 604. 99 0.45
7.024 490 956. 42 256 711. 41 0.52
7.312 545 868. 57 363 984. 37 0.67
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Table 2  Energy dissipated under uni-axial load
. PR BFEHL SRR R
nwae e N
J&/MPa ge/J ug=~uw/(J - m™)
1 37.12 42.89 218 437.0
2 26.33 31.93 162 618.2
3 24.34 27.92 142 195. 4
4 36. 67 43. 45 221 289.0
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Fig. 2 Specimens after impact
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Energy vs. impact velocity
2.3 HEMGTTHERGEEHE
PO B A 2 L AN A AR £l
TIPS I A e SR 1) AR A 5 RE TR HICAR R o 72 B
FIFAEM R —F A RO
B d A AR T T i
d=w,/u (7)

35 40 45 50 55 60 65 70 75
MREEE/(m e sT)
Kl 4 FEHLAES v e Rl

Fig. 4 Dissipated energy vs. impact velocity
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A6 SHPB. 8785 s F HORD 3R 1 19 #0528
BT T T, I RASE T 05 b o o kA
HUEE (1 I 6) , A5 A5t 07 fk B o ok i 5 59
PRCHE I 56 25 , 350003728 ik (EE B 25 , 40 R 0 24328 2 1
SRR s
071

0 e
35 40 45 50 55 60 65 70 75 80
MHEE/ (msT)

Fl6  Hifnsit g ahdid B AR 28

Fig. 6 Damage variable vs. impact velocity

A PRHEAR N AE R % F T AR RY 32 2 ey B



2010 # %

F 1#® 2011 445 36 %

G T I, RV R AL SR T A B
(o p RN i S (S E TS stk o) | =l S B OE 1
Pt 322 h 22 2 R 3L R T 1

3 EhEERSIEER

HA AL AR S SHPB shas i
AR SE AR [R], IR0 E 8 0. 15 mm/min, ELEEN
AWK,

] 7 JERD A A B 4 Ny ) - AR A R il 2 AR
PP B N 7 7 AE 4 R 1 £k PR S Y AR TE IR 4
H 5 ABE

(1) FLERHBR BB 0A) ;

(2) PEIEHBL(AB)

(3) fotE AR E KRB (BC) 5

(4) FEREBHRIEMEL(CD) ;

(5) R EBBL(DE) .

401 D

N

W

>
o]

11547/ MPa
2
EN

0

-5 . . L )
-0.002 0.002 0.006 0.010 0.014
S AR

K7 S n R Jy -1 A i 26

Fig. 7  Stress vs. strain under static load

4 RS AR T 5 B /N 24. 34 MPa, f
KA 37.12 MPa B s PRI g 7 A2 1 24 R il ) i AR
BRIV e A2 SRS i 7 v o PR B8 19 B IR i
W, TR AT 1A A RSO dal
DAL i A BRI Y SRR TCRE

4 FSIME S EHIAN SEEEMN LR

X ERA NG S B A o N IR P RE A B
Al AL RB BRI XS L, WA 2 Mgk 3,

H13¢ 2 3 ATLAAE ), B M b ss /N1
AP AR 2h A v o R R R, b R
= PR el I N S E WA ES R 220 | K= i)
1.9 £, XFEFEM AR E B S MRS & v
OB RPN AR B IR LR i i %
SFEHLAE N 30 ~40 J, shasmhds TP AR B AE AL
BB B o 3 B 0 AR AT AN ], FE RO RERE A oo R 1Y
PR K, S vhil s e 3.8 ~7.3 m/s JEEINHT,
FERRERY AL G FEITE 4.5 ~71.2 ], s %F AT A
B B s N R A FE R RE L A Tl A v T R

5.9 ~7.0 m/s Ju I FROFERLAE . P i X
e g i 45 2 B PIA S R RS (K 2) |, A B 3)
BN 5.9 ~7.0 m/s B AT AR JEE 28 o5
TR PR R BE TR, RS T BIA Y
T BT 2 WL R AR AR v, IR A IR
HEL, SHPB g5 nhidi T AYRN A X F BEREIR e ;
I LR R ey, BRI A PO
&3 SHPB haxm i TR SRR B #LEE

Table 3 Energy dissipated under SHPB dynamic impact

ik B/ EAWESC: MEEEL RFERREEL w,/

(m-s) J/MPa fit/] (J-m™)
3.835 50.70 4.48 22 794.2
4.259 52.65 8. 60 43779.4
4.731 54.43 7.98 40 661.7
5.059 57.04 14. 40 73 316. 4
5.572 59. 40 13.21 67 268.0
5.935 60. 02 24.59 125 249. 3
6.271 64.49 40.76 207 605.0
7.024 66. 35 50.41 256 711. 4
7.312 61.14 71.47 363 984. 4
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