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Abstract: To investigate the fracture toughness of natural slate under dynamic loading, dynamic impact tests
were conducted on notched semi-circular bending slate specimens by a 50 mm diameter split Hopkinson pressure bar
testing system and the crack growth process was recorded by the high-speed cameras. Furthermore ,the dynamic frac-
ture toughness and crack propagation rate of slate under different impact pressure and prefabricated crack lengths
were studied. The results show that the dynamic fracture toughness of the specimen is positively correlated with the

impact pressure and loading rate ,and the dynamic fracture toughness first increases and then decreases with the rise
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of the prefabricated crack length. According to the fitting results , the dynamic fracture toughness of the specimen rea-

ches the maximum value when the prefab crack length is 7.45 mm. The maximum values of dynamic fracture tough-

ness at 0.2,0.3 and 0.4 MPa were 2.99,3.57 and 4. 14 GPa + m"?  respectively. The failure process of the speci-

men can be divided into five stages: dynamic damage, crack propagation, crack formation, crack propagation, and

specimen fracture. The propagation speed of the main crack of the specimen greatly fluctuates , while the prefabricated

crack length has little effect on the propagation velocity of the specimen. The study revealed the differences in dy-

namic fracture behavior of slate specimens under different working conditions.

Key words;

AAEARRET, 220 b2 A5 X
VeI sE i fg AR b = A TAR Z 015 L 2 B
Rt A SR A TR T R 5 %
FIHUIR 20 S0 42 55 30 fay 21 B2 ), 3 ik — 20
M PRI, IR 5% 2R B A AR A ik g 28R 1Y)
IR AT R AR RO R S 2
B SRR

] PN A2 3 6 R A A AR Y B A R R
AR AT T R EWFIY, A AR 7 B
PR B R R IR 2 A B R
ZEAH SR =Fea A e 6 FORTRH-5 07 2R 2R
HA B R NSCB K4 MR AR E A& 5 A
W shaE LW RE C R . Bt %R FH SHPB i
B RGBT RS AR R S8 (DIC) 7 Xl -
R AT X E A AR TR RN AR R T 1
s, 255 M P R 52 A 2 AR I 1 A 1 K
WA X, ST % 18 A G - R M R AR R RS A
Zou Z5F ] SHPB 186 R 48", %) J¢ |2 (1 K B A
AT T pah e, T T e 200 A X R HE A
PURSREE B2 o - v SCEER FHAA MLBE 38 R A
N Rl BT B S i = s wh ik e, #F
R T2 SHAY BTN RR . B WERH
2T KPR 5 S R AR A R A
SHPB {56258 B AT AN 5] oo 3 B B9 o o R 46 1K
95,454 DIC I R, NBRIS AT TE &S
R[4 32 7R E RN B 25 A, I FL IR R AiE 547
Fo JRRFALE O MR S E R RV )26 2
PR AR T = 3l e 4 008 TR 9 T K2R E
B R AR R E 32 BB R A R IR R B, Zou S5 FH
SHPB {36 R 48, %) 9 Je 2 B KB4 F 247 T
s, Y T I 2T N R A BT R Y
FZ o Dai S5 i BUE AL GY T Fr A ISRM 1Y
FEE R ShZS T 2L B ) L TR SR T i T A R T 4K
4 ANSYS LS-DYNA L) &% SHPB i3 &4, xi &
B G5 A T8 LA A TN ) 55 R M Aar 28T 118 0 e i
SWIRFHESEAT TAF9E . Xu S8R B B 5 A

slate; NSCB; SHPB; prefabricated crack; dynamic fracture toughness

[ ShAS WA T M AT TR o X4 45 R A AT
ORI TP T — 25 Ak AR B R AR
WG R TR B AT R

o3 BB RS2 B S AR T T B
R, A S HIOHE e 2 i T IR R B e A
S BGE UIR) TR, /R 3 FhAS [ P SRS
BER NSCB A4, FI 1 SHPB i 56256 8 £ 47 o
i, [RI SR T A L I i R HEA T 411 4i%
TREN TR L e ey 20 R SREU A BR
AR NIDRPTIR 187 SURE I ¢ Ve 22 € /S O R L I LIPS
Wi 5 hei s | T RS R R 9 28
KA RIIFTE Tl A B R R
AR 32 PR B EE Y M LA

1 RABEFMESHKEATE

1.1 K#EHME

HRAE [ Br A A0 ) 24 2% 25 (ISRM) #fE 72 19 7
VU W B R W T 4 M B R B ]
S E N AT IGE UIE] AT S B AR 50 mm |5
25 mm (P REETCF (B EAR R =2:1) R )5
Tl DTN [ 2508 300 0 e I 2l fef
FHERARIEAT BRI 480 in T, il i NSCB st 244%
MTEE ¢=0.5 mm, K&« 55857 19 mm =
v, SOAEFE S S =27.5 mm, RN T58 B A2
KAk RS 1 iR o
1.2 REmEFEE

BRI I 2% 2% vk EH AR 50 mm 1) SHPB R
g AR 2 R, RRK T EHASW
TR i 5 L AT 3 AT A S BH T8 2 B REL
PREE RGALL, A & TR R B AR 1 2210 GPa,
YW 3R 5190 m/s , ASFFFF ORG-S BFHI20-
S5AA-D150 fyrEBH N A B, LB AE R (120 £0.1) Q, R
B RZECR 2 + 1% ; B9 FFE A5 HU-101B-120
(AN AR R LB AE R (120 £5% ) Q, REGEE &
BN 110 5% i@ Fr e ep i AR
JE40.2.0.3 F10.4 MPa, 7ESEATIREG T, 1| FH i



BA2E H1W

SREERE B SO TRIEE,AF  ShERAE IR IR S R IR FHIEI S iF 52 39

SEBALFE AT A R e 7

(a) #R SE RIS

(a) Part of the specimens

B 1 NSCB st K ~f

NSCB specimens and dimensions

Fig. 1

ol >
R RAR L
&2 SHPB {4524 &
Fig. 2 SHPB testing device

2 KRS

2.1 FhENTFERE

AR ISRM 2R 35, Se Rt R i e
5 NSRRI S A4 Ak 1A A i 0 R ML bR A D
A PBERE IR A R AR o U AR AR AT
SR S TR I P 0T 4% , LAl P IR 5 AR
R 2 SR e R O SRR I8 B A R
P, T 0 B — U i g 1 5 R AT 3l 25 1 Y
A, i) NSCB A i 1 i o 1 6 14 3 285 00 -
K, Al 3 fis
Br —8— Incident
—0— Reflected

_‘_I)1
_*—[)2

10

F1/kN
o

-10 F

~15 L L L L L L )
0 50 100 150 200 250 300 350
B[] / s
3 MRS A i 4

Fig. 3 Typical dynamic force balance curve

1 B=25
s=27.5 102 |+2=224]

(b) NSCB iR 4 R 5t (B3 :mm)
(b) NSCB specimen size(unit:mm)

2.2 MEBEHBERDSHRIETE
IR B S M h I EE S —, "L
38 S i B 0 g e B PR (SIF) Bifi ek ] 22 £k £ i £
WirE . &4 @R T HE NSCB i {4 iy SIF bifi i) i) 25
P fty it ) H e 2 2 0 — B A e v i B T
BB RBRED A % (K) .

251

g
(=)
T

—
W
T

K=32.48 GPa-m" +s™)

R S13% B F/(MPa - m'")
() —
wn =)

0 50 100 150 200 250
B8] /s

4 M7 NSCB IR AR i e Jr ik

Fig. 4 Method for determining the loading

rate of typical NSCB specimens
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Fig. 5 The relationship between dynamic fracture toughness and impact air pressure and prefabricated crack length
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Fig. 9 The crack propagation speed of specimens with different prefabricated crack lengths under different impact pressures
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