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Research on the rock fragmentation process and its relationship with
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Abstract: Diamond drilling is one of the main drilling methods in China. It is applied widely in geological explotation,
and oil and gas drilling. In order to improve technical and economical index of the method, research on the stress-strain
state of rock to be drilled, the rock fragmentation process and its relationship with drilling parameters is very necessary.
Russian drillers have done a lot of relevantwork: they studied the optimal relationship between penetration rate and
drilling parameters, proposed the concept about the combination of critical drilling parameters, and recommented
measures guaranteeing normal drilling and prevening abnormal wear of drill bits, etc., which can provide some
reference for the Chinese counterparts.
Key words: diamond drilling; stress-strain state of rock to be drilled; rock fragmentation process; rock pre-crushing area;

drilling parameters; combination of critical drilling procedure parameters

<G WA i 0 A R 22 AR B Tz e AR RV T R SR S R e R R
WA TARK G o MR A Bk T T AT AN D Tl S BE AL BB i AE T PR AIE IE Bl By
TAE, M % 47 05 AR A 3R K 2% Heckopomupix B. 1k 4l Sk AR 1 & B 1 09 #5076 4= 7 B IS T AR 4P 1Y
B. R SF AW T A1 BB S AR AS FE AT RORT . XS R R RAT A —E S HME,

Wi B
EE€WAH:
&R :

I At :

2020-11-02; f&£[E H #§:2021-08-16 DOI:10.12143/j.2tgc.2021.10.006

B R SRBhA 3 G 1300 H W ool [ TR R W C-CU 62248 4 WA Sk ) B 347 A AIF 987 (4 5 : 41972327)

VR, 93 DU, 1933 4F 28 082, 1 -1 AR 4 S 0, R 30 T AR Be S48 e L, 8 7 19 SR} 2 e A e L, T B 77 8 U5 2 B
b R TR R, 322 RS TR 5 18 () 20 MR T 48, 70 2 a7 & 3% % 388 45, fltang _wuhan@aliyun.com .

YR, Heckopomupix B. B., TR e, 5 . 4 W A0 Gl ok o A0 0l el e S L 5 LR 2 BOC R F 9T [T B AR T A%, 2021,48(10) -

43-55.

TANG Fenglin, NESKOROMNYH V. V., NING Fulong, et al. Research on the rock fragmentation process and its relationship with

drilling parameters in diamond drilling[ J]. Drilling Engineering, 2021,48(10) :43-55.



44 AR TR

2021410 H

AT .

1 BANATERE

R TR I A WA AR E B 2 R RS
TIFAPLERIRE . £ NASTRAN for Windows
PRBE AR 8 A 4 B 2 A A AL R Al
B A B0, #EAT T3 ALl o 3 2R 0 50 76 Bl Sk
FERMET, i’ﬂﬁ%mﬁﬁwﬂmﬁﬁ%%ﬁﬂkﬁ i
BT H 3k LA RIA S5 FUR A A s ol . 1E
Fﬁfﬂzﬁ(%ﬁ%iﬂﬁﬁﬁﬁlOOOON h T BEHLFL IR
5 0L, 76 FE R B T [ e B i A . B
HE I B A AR R AR A SRR i 60000 MPa,
THAS L 0.23, B 2.7 g/em®, B BR 147 FH JE B 77 160
Pa, # BRI FH % 77 10 Pa, 36 FE 4R M TS,

Bl L7s Tl E i BRR AL 5 A b i 1E R
CH R 7 FHRL R 7)) 1 43 A8 O o R L 7 2k 1E{EL L Fr
N7k B o AL L] WL 78 T R O 5 A0 Al Sk
A B AR B R RN ), T E S A R Y R R
N 77 o

14l 3k v 101 5 2— 500 B 04N 04 1 T 45 5 3— %
S v R 7 N
E1 WRAEMENH

Fig.1 Normal stress at the circular bottom
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Fig.2 Stress distribution at the circular bottom
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Fig.3 Shearing stress at the circular bottom
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Fig.4 Analysis of rock deformation process

at the circular bottom
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Fig.5 Distribution of equvalent stress

in modelling drilling bedded rock
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Fig.6 Different modes of rock fragmentation

and deformation
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Fig.7 Rock fragmentation process by diamond
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Table 1 Results from study on the pre-crushing zone
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Fig.8 Photo of the pre-crushing zone

in coarse grain basalt
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Fig.9 Photo of the pre-crushing zone in elastic and

plastic anisotropic sintered tuff
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Fig.10 Drill bit penetration per revolution vs drilling parameters
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Fig.11 Drill bit penetration per revolution vs drilling parameters(a),volumeric fragmentation

when cuttings is blocked up at bottom(b), and thermo-mechanical fragmentation (c)
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Table 2 Weight on bit and rpm for diamond drilling in different hardness rock
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~ 5
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11/14 13/15 15/17
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27/37 33/41 38/48 )
1112 . 400~800/ 1200~1200/ 800~1200 800~1350 800~1600
~ 5 5
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Fig.14 Penetration rate and bit wear vs

specific weight on bit
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Fig.15 Drill bit wear vs product of weight on bit P,

times rpm n(P,n)
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Fig.16 Diamond bits with logarithm curve waterway (a),

and vertical line waterway (b)
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Fig.17 Drill bit matrix temperature 7', power consump-

tion N vs WOB speed product (Pr) during drilling
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Fig.19 Drill bit matrix temperature 7' vs
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