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Fig.1 Schematic diagram of an inclined plate impact
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Fig. 2 Schematic diagrams of wave propagation of inclined plate impact

2.2 FREEESES

1E LR BTG v 2k SE 5 b, O AR AE R T B AR 5 R AR B, S T AL AN & A v B L 5K
e b W N S T B e Sl R Rt 1< P 2 D E A NP 1 21 S R N N M s B T
5V L X LB S 3 3 R R 9 3l T ROIR 2 AR TR R R A

Bl 2 Cb) D 2 (o) %ok He AR BT T S5 1T 22 A 0 0 RS B 30 B 38 4 e, 30 3230 T2 004 57 1 1) e
RZS . Y A A S I e S P 2 (b) S22k L I 4 S D 4 TR 1 Pl S I (R



55 3 1] TRANMRAE - b i T 48 (7 5 T 20 285 8 45 R Ak S 96 T 5 209

IS P SR T B 07 ) R ) R R S 1R 2o A RTHARZS — B, Y 5 A i s, P e Bl $
FE AP 2 (b) A A R 2R B s I 48 B DA I (ST A8 ALl 1 S i i s imi I T B (R ] 2Co B A C
A3 D BE AR RS E T Bl Ik B IR

7 A T RR SR H T A A ARl AR Ak T 4 B 5 T R AT FR A, 25 5 U0 5 1 ) A g A T R
e BREESE Ty I, B R AR XS W Bl XORE RO MR B RO TE A R TR TR C H B R B Y
DIRE T3 (o ) WP o SR TET AR A OS  BRE S v (O = e — o AR AT 58 LA SHL: (1D R fa,
G 5T YN 745k ) N B PR B ca= (o) /o (o) B B4 51T R e A 90 3 Rk A A X 98 3 25 4% A B B
(2) BHASIEEAEEZ R poo D9 5 1R A A R RT3 gl e 55 5 D7) 007 7 -5 3% 1) 1o g B9 AL, B e () = () o () . 7E
S R R A — A T B SR, RV BE 4 R R g S TR AR A A gl ) A A R 3 Bl P Y o fEDGF

3 ERENEDTEREEZERE

Ji R A A 0 s LU AE B e FLRE S 2. 67 g/ em® BRI R 00 AR 50 mm 46 b4 B 7, 23 531 3k
1 TSR 2070 30°, il B E 42, 2~130. 6 m/s AFARIE S0, SCRR A5 RS IL AR 1, Hop 07117
B —ANE 10,12 mm B B 44 B WS BE T I TE A R . B R 3 A B A A
51 A 2 IR EETE 4~6 mm, 5B = IR 9~ 10 mm, MASRL BT BIJCTESS 1 A 2 Bl )
552 MG 3 Rzl RERERGE AR R 07117 AR MURE A S 20° MR & AR Sl A e KSR R A T
Hah.
x1 TFHMEFIEERGIT

Table 1 Summary of experimental results of inclined plate impact

Thickness Thickness  Impact  Inclined Slid Friction coefficient Peak state
No. of flyer  of target  velocity angle  velocity ) ) Stress p Shear z from S'
/(mm) /(mm) /(m/s) /) /(m/s) Statie Dynamic /(MPa) /(MPa)
0712 6. 64 25.66 42.2 30 2.76 0.42 0. 247 317 78
0713 7.80 22.68 64.3 30 6.21 0. 38 0.227 462 105
0720 6.10 19. 34 69.1 30 18.07 0. 32 0.137 521 71
0723 5. 84 19.42 90. 1 30 24. 88 0.28 0.130 685 89
0711 9.24 10.12 130.6 20 0 >0.18 1049 189

3.1 #ENEREDRE

Bl 3 0 07117 A AHE 7 S I 45 0L IO & 5 0 4 fiph B 10 AR & AR AR G 2l BT 3 Cad) AR I Pl 3R
TSI o M4 PR B DR B 0 L R AR S R AR — B b AT P S SR o0 i L 15 3] P
P S YRR T BRI WK 3(b) s . RGP 3z pgRL 53 BT i #85 COR 59X R R L AT LA
BRI B9 S OB 1L (9 BRI AR, W0 1A] 3Cb) R B Z Bz o b LRI L 7 G AR T R A AR A X T S
S PORL T Y R I {E - S0 R A — B

B 3Ch) S Ay 3 B B (5 S M A ) 2R B B AP e — E 22 57 . BE b, SR el P A S
ST AED B R IO T2 R ) 2 AT B4 o (E T S e R AR X A A A R T A R I s G i A Y
STYIE S I3 PRI AR S5 56 e el 48 T ) 45 5 2 3 e Al R 2 0 A 4R T A 8 B OR ARAT A . EERIE P
P S P A5 5 858 B L LR g B A iR 50 T B 00345 e e B A 48 TR 2 5 o 9937 5 00 3K
PR BR 07117 A . th Fa AN BRI E A, il Je 2l 29 5 mm LIS P B S Py P IE #R
B —E MR AL JU IS S WO A R L D AR e (7 B N B B PO A S N 4 480 A
TEEARUESE 2 )20 . X 38 A S JHORE 3 B 10 B 1 5 S 0 (8 7 0 28 I B A 7 2 e 1) R B LI

IVARCE U573 R T Nae S DO I ) N I (TR IR DA A RS I 1 DAl <5 H o (= A el T SRS
P 3Ce) o 5 B T B 48 0o R A X IO o PO AR o B9 % e 23O 3 A B B (1) i B B o B IE TR 3 30, o 22 1 48



210 = & Y H 2 Eird %25 %

s (2) 45 2 AERF B B oo 4ERFAE 0. 185 (3) HIARB BL . o 212 98 /IN o 33X Ff /N AN 2 5 1T A 2 34 3 19 45
1352 B U717 7 40 T 7 g S0 8 T B A A 2 S 3 A

0.12} o711 0.67
0.101 90} s
0.08} ol
0.06 2 P-wave 0.4r
S 0.04f , E oo}
= > 2l
g 0.02; | 5 Compulation from s 03
OF % P-wave 02h
—0.02} > 301 S-wave \ ) T W
—0.04} g ) / . 0.1
—0.06}+ / Measurement
3 4 5 6 7 8 9 0 03 06 09 12 0 0.4 0.8 1.2
t/(us) t/(us) t/(us)
(a) Wave profile (b) Wave profiles of particle velocity ©) a

3 SR A AR W Sl SR 45 2R (No. 0711)

Fig. 3 Experimental results for specimen without interface sliding
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Fig. 4 Experimental results for specimen with interface sliding
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Experimental Investigation on Interface Dynamic Friction of Granite
under Combined Pressure and Shear Impact Loading
XU Song-Lin,ZHENG Wen, LIU Yong-Gui,ZHENG Hang

(CAS Key Laboratory of Mechanical Behavior and Design of Materials ,University of
Science and Technology of China »He fei 230027 ,China)

Abstract: To investigate the dynamic friction behaviors of rock interface, series of experiments inclu-
ding oblique planar impact with inclination angle 20° and 30°, impact loading velocity ranging from
42.2 m/s to 130. 6 m/s for Fangshan granite, are carried out. Experiments with inclination angle 20°
were carried out to study interfacial properties for specimen without interfacial sliding,and those with
inclination angle 30° were used to study the dynamic friction behaviors for specimens with interfacial
sliding. Experimental results preliminarily revealed the dynamic friction behaviors of granite surface
under the pressures range from 317 MPa to 685 MPa and the surface sliding velocities range from
2.76 m/s to 24. 88 m/s. The preliminary results indicated a complicated process of the dynamic
friction, which is helpful for the understanding of the earthquake slip.

Key words: impact mechanics; experimental study; combined pressure and shear impact loading;

dynamic friction;interfacial sliding
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