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Abstract: Drilling is a process of rock fragmentation practically. In the rock fragmentation process, on the one hand,

the bit fragments the rock, on the other hand, the rock resists the fragmentation. Both aspects should be considered. In

the

past, the research on how drill bits fragment rocks has been extensive, but research on how rock resists

fragmentation is insufficient. Impregnated diamond bits can be used to drill rocks with drillability grades 6 to 12. Their

application scope is wide. Impregnated bits usually contain small-sized diamond cutters. Russian drillers have studied

rock fragmentation resistance during drilling with small-sized diamond cutters and proposed using the resistance

coefficient to analyze how rocks resist fragmentation. Understanding this coefficient can help address issues such as the

dependence of technical indexes on drilling parameters, how to improve drilling results, what kind of state the rock

fragmentation is in and to determine how to increase technical and economic indexes of drilling and so on. In China, the

research on the resistance coefficient is insufficient and there are no relevant research reports. Therefore the research

has

certain reference value and practical significance. It is suggested that this research topic be explored to confirm its

importance in improving the results of rock fragmentation and increasing the technical and economical indexes of drilling

engineering in China.
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Fig.1 Graphic interpretation of the mathematic models
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Fig.3 Mode of rock surface-fatigue fragmentation
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Fig.4 Mode of rock volumetric fragmentation

M 3(h) FITE 4(b) w] WL, B Al Sk 4 7 9 R
[l 7 S O R 014 T 4 (20 19 1) AN T, G
o] AR, 278 IX WA B0 T 5 A B RENL R R o AT
LAAR 41 171 5% 5 88 %o 4k P 0 RO S e R P8, 4 W A L

R A B BRI A o B A (D) [ 3 B2
T R RO AR BT A U 2R T
i, LR 7 A A BEL 0 S o g it P M A
JE B R AT TR BEL A /I L BT LA, AT AR 306 1 At £



W52 51

7 R < /N IO 55 WA U0 BB 5 A BEL 7 20 e ATT 5 21

B FY B R ) W 2 A e BEL 0 ) R0 L tang 19 %K
(EL 45 T8l Sk B e A 2 BT A8 A8 (R B0 o

3 HEEWEENRY pHERES TR
31 HATBEHHL R BT E

FLIK Yy .
N=pPy,.R,w (2)
A e A BB 1 R G R, &3k s T P
SR S
56
N
M, ,=F:R,=— (3)
1)

B XA (2), I 3 3k Jrs 1 L 4 W
A1 19 R N FUA A B RE RS TR L A, 8BRS 13- D) 1) )
FoA

/uKP()Cth
Fr.= 4
T Neh @)
FI2% 1 5 Sk B IE B 41 4 ) Re 15+
ﬂKPochn
Fr= R. 5
! Nch TR (5)

XA —UIH B OISR
MFE 2 F1E 3 7] 51, a = arctan Iy

ocC

AUAS(E)

+

. ,UKPochn Rc
J5 15 a=arcta o
S NchP o Poc

/uKhn + Re _
Nch P()(:

) h
MR, o= arctanz,ﬁﬁl

h/d, g
Nch(h/d — Re/Poc
MKk — ( h ) (6)
K. d—YUIHIR H2.
OB R ST RN A
Nch(h/d — Re/Poc
UKk — < / A / >+f (7)
M7 AT WL, 5 25 A B B 7 A O S 50f -
YINI B A A R b Sk TR B DT BB N
W2k Poc UVHI R B d B RERE R BE A, UTHI RIS
A1 Y BE A RS SR B i B D17 0 JT R
3.2 HATHEERH ) R A p S VT BB Bh A ]
e S B Y O R
R 12 50 B 15 B S A P ) R e 5
DI 5B sl £ o B R[] % TR 9 06 &R L 5T
ML AT UL, 5 A B 1 BHL T 28 80 g BE VDI B A% 50 A1

(e 2 Sk 38 A D T Dk /N 3T RE 5 e A R R R R
h, B YOI IR R[] e W RE A 3 o s A SR
(W 6).

0.4
0.3
5
0.2
0.1
0 1000 2000 3000
/(r-min™)
[ 1 1 ]
0 3 6 9
Vi(m-s")
5 ERMBEANRHEEVHEREE.
EHEEXR

Fig.5 Dependence of rock fragmentation
resistance coefficient on linear speed of the

cutter movement and rotaary speed
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Fig.6 Dependence of furrow depth of the rock

fragmentation on rotary speed of the cutter
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