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Suggestions for improving the grading standards of rock drillability

Shi Xiangchao Chen Shuai

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation . Southwest Petroleum University ,
Sichuan Chengdu 610500, China)

Abstract : The grading of rock drillability can provide an important basis for guiding the optimization of drilling technology and impro-
ving drilling efficiency, which is of great significance to promote the progress of the engineering technology of drilling. In the past
few decades, the standards for grading rock drillability have been continuously improved. However, with the advancement of indus-
try and the continuous increase of drilling depth, the standards for grading rock drillability have gradually become unapplicable to the
increasingly advanced drilling technology; moreover, there are certain difficulties in identifying the strata that are difficult to drill and
guiding the optimization of drilling technology. Therefore, it is necessary to improve the drillability grading methods to adapt to the
development of current and future technologies. The author reviewed the development history and limitations of the methods for
grading rock drillability, conducted a large number of drillability tests covering three types of lithology, and performed statistical
analysis. The analysis results indicate that the grading standards can not be established based on the statistical distribution of drilla-
bility test results. There is a poor correlation between the test results of the two types of microbits. The drillability test results of
PDC microbits has good repeatability, so it is more scientific to use PDC bit for the drillability test method; by exploring the calcula-
tion model of rock drillability, it is suggested that in the future. the standards for grading drillability should be improved in terms of
identifying hard strata; the concept and calculation methods of drillability index are proposed for PDC microbit and roller microbit; it
is recommended to classify the effective drilling time of PDC microbits 0-60s, 60-360s, 360-600s, and >>600s as being “soft”, “me-
dium-lower + medium + medium-upper”, “hard-lower + hard + hard-upper”, and “extremely hard”, respectively, corresponding to
the drillability indexes of 0-10, 10-60, 60-100, and >>100; it is recommended to classify the effective drilling time of roller microbits
0-40s, 40-280s, 280-400s, and >400 s as being “soft”, “medium-lower + medium + medium-upper”, “hard-lower + hard + hard-up-
per”, and “extremely hard”, respectively, corresponding to the drillability indexes of 0-10, 10-70, 70-100, and >100;

Key words: drilling engineering; rock; drillability; grading; drillability index; PDC microbit; roller microbit

SR A HERE BRI, 5 A0 AT 1 43 b o 0 etk @ LT ). A Tl 2440, 2024,45(9) £ 1432-1442,
Cite : SHI Xiangchao, CHEN Shuai. Suggestions for improving the grading standards of rock drillability[ J]. Acta Petrolei Sinica,
2024,45(9) :1432-1442,

ELWMA :EERHRREE S W 135 H (No. 52474009) F1H ] A - P4 5 A i K24 08 BEA 4R35 H (2020CX040103) B8,
E—EERBEEE AFB. B 19814 7 A 4E 2011 AV R A1 R 2% W25 07 BN VY RE A1 90 R 2% A1 T 5 R TR B % I AR 00, &
BENF A CRRA A O T S RHE TAE . Email: sxedream@ 163. com



%93

1 KRR R SF A A TN T b U B e Y 1433

A AR PR GO T O A SRR B
B 0 L BR A X S O TR RS HA
HEE X AR RIL A A ] Bk o SR A
SE » ELRE A Tl 14 18 A5 FVRE S TR JEE 1 AN IR 88 i 2 A
ARG T SObR L B 5 B Tl SR B8 2 A AE
IO A7 TEXE L X0 Xl 3 2= HE DL S Al L ORI
AR, PRI A b B BT Al o3 5 0 0 AT el gk
DA 3 R 25 i A0 RO B AR Y K

U a A A Rl A v i e P 7

A TRV AR S B Sk 1R Y KB 2 B T I
R SEZ — 76T PRSI — A 1 O 1 i 4
Ao White £ 1969 4524 H 25 47 mI Bl 1 4 & B Sk
WA A RIMES R . F 287 K Rollow 48 H 19 24 %6
AU S M5 A Al PR 7 I 5T AT L, IR A 1982 4F
Xof KA A 00 AT A P S 36 25 SR e i 43 B g B s of LA
A AR TR T IR R SO AT B B 4R 10
gL e E S T [ R A S S e 2 R
FrA T B B — A ) PR LA P TR R B A R A A A
PRI RE J1 . FH 2285 B2 T 32 R A 3 5 A 3
AR B80T b 225 AT B T T 1 R A A R B AT
FRUECEE 1 B0 (SY/T 5426—1991)1 i 32 %5 5 2 SC ik,
1991 4ERUAE A AT B PR AT Ml R HE 19 43 SR I 350K I 1 5
T BRAE 1982 A 1A 6 S04k =k DU Y 324 41 5 A A
A%, Bt L2 VR B TS R 38 1 A A
Sk 75 BIF S )2 A B ™ i, PDC 4l Sk A5 81 18 &2 1) 1
. B AR K 257 5] A PDC Wkl Sk PR & A1 Al 4
ML IEAE A A AT B AT L AR SRS 2 AR (SY/T 5426—
2000 H 5| AT PDC SR Sk I T 4 10 O 2 B F
ARG S A PDC ARG Sk 34 SE Z2 48 T 1991 4R jiUS A A]
AT AL AT HE (SY/T 5426—1991) #2143 R 7 1 .
212 LK, W 22 A A S RO B Sk 2k

BYES R BRI A A LB B X el
B A 4 R e L S L BT B T R ACEE ST L x4 B b
BE AT M A B A A Ak A AR I T B HE A
TR SCHF . B F Bl R R 0 A B SR e ] il 4 o
G T7 5 OR A BE T AL B I T EHOR A K L 7
2y T2 A BRI Z R . NI, 2016 AR RS
3 WA A AT PEAT L B o (SY/ T 5426—2016)7 £ %
WERFA g i 1 PDC il Sk s mT b 0 10 B O i 9F
OB T PDC Rl Sk 193 9005 1 (R 1D 2016 i &
A FLREAEAT Ml A v T 3 T R T 8 O 3 A e T
TE AT U A A T B B T L AEAN [ o T 034
AR5 RANAT BEA T X bE I /b S8 AR AR . 2023 4L 2B 2
B A Al 0 sk 8 R Al 1 o R
SREH MBS B T s S R B ]
BRI HOTIEA RN 3 A AT Z A0 B 1R (D Al il
PRI PR e TG L 35 B AR BT A S B T BE
FR TR RZE . T 02 %A [ B 3R CF 58 Ul =k Ry
2. 4mm . PDC 8 3k 4 3. 0 mm) e 5% & ik if 8] ¢, ] 4%
PERAE N Ko =log, (¢) o WL AT DL 45— 2% 22 5] 4 kI
(F] A% A o o o S AT B P A 8 ~ 10 I8 9 I D 2%
) X 2R TR 8~10 & T—2,. T
T LA 1] D] 482 3 2R A (] o 552 B 0 22 531 8 K » 4 A1
— SRR AR S T — M. O 1T (FOZ%. T (FO%,
Il CRE D 2% 73 8 S IRAS P38 T 249 AT BoR B & Jig . Bt i
JUAAF BB BE D, B 2 1 Bl - 3 3 [ R8T 2 B A i
B r S A T 118 )R A B AR R 14 A 2R VO 2
Tl 70 T Al S E ) )2 ) B = S L R T (O
G RO CRED 28 73 9 57 BR S LATE 1 4 Hir 52 A 19
K. O H BT 7 BBE AN E T BB B 1 07 e 1) 2
SEo IO B Jr AT 7390 A ] Al P g A 25—
0 JURHEAE L RIS . DRI A B8 % WL S Wl 3t )2 X i AR
JEE o JTITT 52 0 AL ARl 3 75 e ) I K

R1 EAWHESRITR
Table 1 Comparison of rock drill ability grading

B BRI T] /5

Pl

2 4
Ze S S

PDC %53k

14 E(S00ND) 2 ZAEEC(1000N) 3 9145 R (2000 N)

1 <2 <22

2 2~3 22~23 22~23
1 o

3 3~4 23 ~24 23 ~ 04 22,93

4 4~5 24~25 24 ~25 23 ~2¢

5 5~6 25~26 25~26 24~25 22~23
NP 6 6~7 20~27 20 ~27 25 ~26 23 ~24

7 7~8 27 ~28 20~27 24 ~25

8§~9 28 ~29 25 ~26

Il ) 9 9~10  29~210 20~27
10 =10 =210 =27




1434 el B}

¥ ki 2024 4 45 %

BEXE H AR B G 05 3R A AE TR L 2 3l i
BRI A B AR = RSBV KO FIAE i
DA R PR T Y L I S80S T R 2 I
B S i 3 A AN S A S X 2 A ] R T Y
O3 bR AR SO L
2 FE B AT &

TV R A1 3 27 3l R o S T e TR e [
SR A A A a0 al Bl g A T R

T D, ZEETLLSEIEEE 0~10 kN {F 2794,
Ry 0~200 r/min AL 2 0], B i A B E I E N

(e) MEEHXEL

(b) BHHREES

ot 7 JhE S F S IR L HRHE T LS BEEL 0. 005 s Sy [i] i S
SR AR AT L ET 0 PDC U Sk R 2 56 10 Sk - B 9% 196
& PDC R Sk A 48 0k Sk i 6 B 0 a0 ] A6t
MIEESR . FrRER SR 80 mm X 50 mm (5 BE X HAR) .
WAL 5 10 TE KT 0.5 mm ZL5%, KL 5 N 38 2 75 %
TR ARG T 42 Ry ¥ . 2 R SY/T 542620001, fiff
FI PDC s 3 3R 7 325 41 0] & o i o 46 s Sk
Ml 7 125 dHnl gh k. AR e T DIRUS KOs
s, o UIBUE LG TR E U VDA R R
MREh s KCEE S TR E R iCa 7 s s %
HRPUAE G T RE RS WA RS

e FLBRE S
- — BEE
WAL FE S

FLBRE S : 120 MPa
FEIFE : 120 MPa
WAEEFT : 120 MPa
BB 1200 C
45K : 10kN
et #£53% . 200 r/min
H5E - SERH B

(d) Werr R (f) B&ESH

1 ERWHMEREEE
Fig.1 Rock drill ability test equipment
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Fig.2 Distribution characteristics of drill ability grade of different lithologies
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Fig.4 Correlation analysis between the test results of PDC microbits and roller microbits
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