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Simulation study of impacting breaking rock by double particle
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Abstract: The rock breaking is different between single particle impacting and real particle impacting drilling. Therefore, it is

urgent to study the laws of multi-particle impacting the breaking rock jointly. The space between double particle, the diameter , the

initial velocity and the incident angle of particles are selected as design variables. The relationships between these variables and

the volume of breaking rock and the invasion depth are established and drawn by means of parametric design language of

LS-DYNA and dimensionless method under the condition of double particle impacting breaking rock. The analytical results show

that the effect of particles impacting breaking rock will reach to or close to optimum when the space between the double particle is

about 0.25 times of the datum diameter, the particle diameters are 0.8—1 times of datum diameter, the initial velocity is

3200040000 times of datum diameter per second, and the incident angle is 0-40 degree. These results can be used as references

for further researches of multi-particle impacting breaking rock.

Key words: double particle; dimensionless; impacting breaking rock; LS-DYNA; drilling

1 51 5

Fe S BB 2 — AN R . TAE
TR SR AT I, S S e R e N s B 2 B
B ik N, AR R R R
BIE, AR VE 2 A LSO IR IO BORAE . 32 53
s IR R, P TR R,
BRI — FHOB 1K) i B 2 3%, A
= N AL T AT, UEM A e
BEREHJZ A BAT BRI T 0 4RI, KL 7 e R

Wk H . 2009-05-12

TR 2 1) 122 A T I FICE AR N o SCRR[31XRL T
Ml REE LG IEAT T o0, hn Hag ik s i %
B 7T 23 M7 B ELS-DYNAMBE 97 1 8ki 1 b i il
PR, TE SR b T2 — RIS
Ho AH BT SCER 3T AN B AR o A e
FoA s XS ESERL b TR e 2
St HRL R R T2 s BT L ke, AES2
B (AN TR, K AR 14 [ AN TR 5[]
FF FEMRT R P S A O T AR A bR T
Y TIS Ve 2D AR NG s TX (e =a 10b I E O (BN R /S

EETH: EKAREEESD HNo. 50874095); WA HE T ARFF#E S H (No. 07ZA142);
BAEF WA TTAS, B, 196 V4R, 1810, W #0%, 32 BN BRIT o B AR BEoF 5 10, ML R 48 80 7 2417 SRV S WU J5 T I F 9T« E-mail:

wks9998@163.com



20 Fer +

2009 4F

T 2R T b s L2 MR IS HU R L5
11, BT LALZ0E e SO0 k5 i . ANSC
RO T XKL FAES S E CRL T HAR R 7l
MR NG B ARG b o e A A%
R, N HSEBOHE S gH TN R, H
AN RS EL, A2 T EA DS BEE BOR (K52
KEVSN INTIMIE 2 R TNE U R ESl VSR i

2 [AJEE S

L 18] R TE B RN o o R SR AT A R
KITFEMT o g 1 HIF ST 1] FE AR A 5 28R 1 5
RSB T L SRR N, T H
DSBS  [R) BN () e B R R

AR, AR I LU R B e R
TR A R SESA T, BEAMR A R 4
POk, ARy, AHEENCEM, A%
e A AN, 2N A RIS 5y, TR
FAIRILEN SR 00 W I a0 RSE R
0.1%0.1%0.07 m’s FEFPRHERL b, KR 152 X
LR gflEik, BI*MAT ELASTIC; #4445 AR AbER
*MAT PLASTIC KINEMATIC, R[I¥8 1 W A5 K3 p
T, BAREE N AR I35 p =7 800 kg/m’, 4
PR E=2.06%10" Pa, WIFALL 1 = 0.3; ‘S
JiE p =2 800 kg/m’, FAPEAE F=0.48%10"'Pa, JIfA
e u=0.27, JEIRN T 0,=1.17*%10° Pa, RBNAE &
=0.06. 7 LS-DYNA #Airfr, PRI HATXFRNE,
ARV R, W BRI AT LA AR R I R
oy RNl AT RS TAER, R SCHER[3)
HR LS, A MBBERURL b b il 13 AR S 50
T BARETIEAS A 0.005 m, WA
160 mv/s, LATE B 7 SBCA w41 . 7 bl
b SRR AR, DU A AR R 1
RN AT TR BRI 23 By ) -
T A AR oy 2 Pl 0 i) B8 AR NI 2R I
SRATF OR8] P B R (5

N T HA Y, T SHUE LN A
DUKEF ELAE 0.005 m AR (FRZ A HEHEE AR,
X N R AR BARR 2 A SE AR R, Rk 1 R) B
0.000 75 m. 0.001 m. 0.001 25 m. 0.001 5 m. 0.001
75 m. 0.002 m. 0.003 m. 0.004 m. 0.005 m. 0.006
m. 0.0l m. 0.015 m 1 0.02 m, 25l LLIEAEHZ
JEAEABEAKR, W25 A B R AR SR DU HE AR AR 1
YRR, e IR g, WKl 1 PR,

HHE 1 AT RAE e Ry mEEA 0.15~0.25 M
HEEARIT, BEAE IR0, A AR S

AR

0.55

fia] 2

B1 RE-A A BRI
Fig.1 Graph of space-volume of breaking rock

R FEIRRE 0.25~0.35 360k EAR I, BHREAARA
Wi [ S (1 184 R I A U b R %5 BRI E 490.35~2
ANFEMEEARIT, A AT R AR B ) PR PR AR AL AN B
i, BARIEA LGN, (HLR AR (PR AR
IR A 2~ AN FEMETLARINT, Bl TR R,
AR RRE T TS SO N R R XUk 1R
A s A R R b 2= A P ph ki, ARk
(B IA B — e (E R, PRERA LT, =BG,
IGIN Zo 7 AR A R Ly, B A i AR —
NG L TF S, AH LTI AN A I e KR R
LN A

o BT o BT el 45, 2ok ) EE R 0.25 4N S5
BHARK, FAMBAARE R, RIS SR R
XULAE— IR A T AR AE S — M A1)
b I PR AR, UKL AE BRI BE R ] b e A
TR R e A

L[] PR R LSS HE AT S IS IR G A
FRARKR, 0 N RRE 712 N5 A0 () T LR 5 B LA
BEARSGIARTEENE AR, ZhlEMrR R
thek, WE2fmR,

130 1
1.25 |

1.20 |«

M HAR AR

0 1 2 3 4
T}

B2 AE-EERAFE LA

Fig.2 Graph of space-vertical invasion depth
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Fig.3 Graph of diameter-volume of breaking rock
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Fig.4 Graph of diameter-vertical invasion depth
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Fig.5 Graph of initial velocity-volume of breaking rock



22 = L+ b =5 2009 4F
FH ST DUE s b7 1 ph e s BEBOR, A A
AR HAR IR L T2 e, i 0.7

FAER T A A R R, R 3R
Py St QA S & VAR S NG LS T B Y5 1 N S B 1
e N LI SR N AR i NS

¥ S BL RN R LRI R I, wiEe
Fi7R

M6 LLE R (b R, 12
N AT ER B . (H T3 RIS D& E K
BL T2 NRSEAEL~ 1LSASKL 7 EAR T AR TR0
Tepmls, FTCART DA BEAR I ph b
AEFP32 000~40 000K T~ B A%

SR ANTE AR AR EAZRY 0.5 em, (1]
PHA0.2 em, LAIEE 7P Bies £, Amia s
FIA B eI, R 1 e oh ) T8 R B M A R R 32
000~40 00041~ FLA% VU [l A B

M HAR AR

240 280 320 360 400
MR/ (100 m/s)

B 6 mhwldE-EERANRE LA

Fig.6 Graph of initial velocity-vertical invasion depth
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Fig.7 Graph of incident angle-volume of breaking rock
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Fig.8 Graph of incident angle-vertical invasion depth
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