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Development and application of ultrahigh matrix eccentric-cutter bits

for deep hard rock
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(1.Beijing Institute of Exploration Engineering , Beijing 100083, China;
2.China University of Geosciences, Beijing 100083, China)

Abstract: In view of the problems with impregnated diamond bits in deep hard formation such as short service life, low

drilling efficiency, a new type of ultrahigh matrix eccentric-cutter impregnate bit was developed. The working pressure

of each impregnated cutter is improved through strip or quasi strip design. The eccentric cutter distribution design

improves the cutter stress state during the drilling process, which not only improves the working strength of the bit, but

also provides a more smooth mud circulation. The supporting structure ensures that the bit has an ultrahigh matrix

working height, which is up to 30mm. The combination of pressureless sintering, hot pressing sintering and secondary

inlay welding is carried out. The diamond bit has lower thermal damage, high strength and good gauge protection,

which provides technical support for deep hard rock drilling.
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Fig.1 Plan layout of the eccentric cutters
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Fig.2 Pressureless sintering matrix
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eccentric-cutter bit

2 SHLEFIMAELER
210 AR LR - |5 &0 X B 0T O
ST ) = B AR O o0 1A 4 A R Sk A LD AR
LB - E S8 KR TR 5 287K 6 4 fL iE
77 B 0 L 8k kg o8 0122 mm/(63.6 mm,
B B RUBE B AT 5 1, AR F 7~10 90 )2, b )2
W, HAEAE I IF B, B 5 0 81 5 i, il Sk fift
FHJG 17 5 UL 1 6, 48l 3k S B ge T I 1.
287K6 & FL 1 WK T P I AR 8l KT (R A6 28 XL
BEEEFF A AME ) +H DR N SR g RBOD T2,

Fig.5 Cores from 28ZK6 hole



48 #5531

LT Je 25 - 8 i e A O 147 B Sk 1 F B R 59

(a) B e Al o R 5 S
B6 28ZK6%5FLF 0122 mm/(363.6 mm EEEEUOEE L H HER
Fig.6 0122mm/®63.6mm coring bit after use at 28ZK6 hole

(b) A4 i O 147 e S

2 150 T AR T R R 5 T G R A% n i A v I
A 0 14 4 NI 8 Sk B 8 R TIE w2 80 IS 77 i Al L
3 B HE RU194.65 m, SF 3 HLAES 18 3.47 m/h, T &
SR AR A T sk 7y 0 A 00 O 17 BB i Sk E RO
38.4 m, B & AE QR AR S I B 4 o DAL Ot X T 1 A e
Hi 25, SR FH AR A2 n 5 ) v TR AR O O 1A 4 NI A B
Bl S BB A% R4 v 8K T i I ARl R AR
2.2 &)1 001-74-H3 /K ¥ B35 15 15

A N001-74-H3 H-Ai F U I 4 ) e i ik B
J& F A N0 = 54 1 78 ity 1) — E1KSF I, %3 9
R 3957 mo Wi LAGE M AR F G S

B, B AR 0 K B AT O R O 3R UMb )2
BE o R AL b 2 A P B 3836 #) 157
MPa, # # ik %) 350 MPa, & @4l gtk 749 L |,
2 W 5~6 2%, HB )2 R O ZEGE B TR R iR
TF B B i 202 R A b )2 R A, BIF A A R S
A 3% 2 0 Al O 147 4 WO A B Sk AR i b )2 B B A R
THOR R BGG 3 6, P R L 48 100 %6, % Sk i RU5.35
m, B BE 85 %, S EL T [ PN R K - S R
O T I IR SR B 7 TR

B7 &JI001-74-H3 3 B SRR RO 550k A R
Fig.7 Ultrahigh matrix eccentric cutter bit for
Hechuan 001-74-H3 well

F1 28ZK6AFLEUL AL ER B R Z T
Table 1 Performance of the coring bit in 28ZK6 hole

4 . it B/ A BB 2/ PR/ .
5 i Sk HUAK 24 FR . —_—— (meh 1) " #i
1 0122 mm/Q63.6 mm 29.85~224.5 7~10%% 3.47 194.65 J SRR BB i iy Ak
A e iR A D O D 8 Sk iz
2 (122 mm/(63.6 mm 224.5~262.9 7~10%% 2.47 38.4 JC 4l B B0 |0 15 K 7 A i O
A A o0 15 K 2, BN SMARAR J 1 i
3 Hig 2 2% 30 (References) :
C1) A0 1% 387 780 s 0> 145 485 Sk 3 oo ko A8 25 3 (1] Crf [ 5 ) o 83 . A 50088 T 67 4 1], b [ 4 BT, 2019, 46
(3):672.

T 5 SRS AR BT, G T IR R A Sk AR
AT AR Ry A S Y Bl RO

(2) 8 i i AR AR R SO B DI LR
SR A PN AR AR S5 B TE PR IE T D /O A7 Bl Sk T Al R 1R
fif s J2= P 5 A A o 1 £ P A i

(3) T B 41 9 i L 15 o =k 08 7 /DN H AR il 4R 18
JEAE R AR B Bl R S R B T K A i T
VERE 0, 0 BY 1 30 REIR B T A 4Rt T 2%

Editorial Office of Geology in China. A brief introduction to ul-
tradeep wells in the world [J]. Geology in China, 2019, 46
(3):672.

[2] SR80 BUIER TR B, 45 Ll RN 0k Hb 2 4 A B Sk i BRI
KRBT TR CR R 8 TR, 2017,44(2) :67-73.
CALI Jiapin, JIA Meiling, SHEN Lina, et al. Present situation
of diamond bit used in difficult drilling formations and the devel-
opment trend[J]. Exploration Engineering (Rock &-Soil Drilling
and Tunneling), 2017,44(2) :67-73.

[3] R, X1k, GhAs, 45 R A £ 1% 5 I RO HOR B



60

B R T 7%

202143 H

[10]

(11]

[12]

[13]

[J]. %2R 12, 2006(3) : 6-10.
WANG Daxun, LIU Hong, HAN Song, et al. Deep rock me-
chanics and deep or ultra-deep well drilling technology[J]. Drill-
ing &. Production Technology, 2006(3) :6-10.
K L X F5 3613000 m BB R IT B AR BOR [T 380 T2
O B9 T/, 2014,41(9) : 1-6.
ZHANG lJinchang, LIU Xiumei. 13000m Drilling technology of
super-depth scientific drilling-well [J]. Exploration Engineering
(Rock & Soil Drilling and Tunneling), 2014,41(9) :1-6.
XA A R B R T MO s B s A, 1991
LIU Guangzhi, et al. Diamond drilling handbook [ M ]. Beijing:
Geological Publishing House, 1991.
A TR AT ST I A0S 2 4 D A A S I O 1 B 1
S LT] P A )R S 4, 2017,27(9) £ 1872-1878.
WANG lJialiang, ZHANG Shaohe. Effects of hard abrasive parti-
cles on matrix wear resistance of diamond impregnated bit[J]. The
Chinese Journal of Nonferrous Metals, 2017,27(9):1872-1878.
IRIRW , EAESE, sk A iR 1A 55 16 WORL AL BT % W C JE 22 4 2 1
AR RS R RE I S [T ] LA (8 4 TR 4R L 2015, 25
(9):2531-2535.
GUO Qingging, WANG lJialiang, ZHANG Shaohe. Effects of
matrix weaken particle material on matrix wear resistance of dia-
mond bit based on WC[J]. The Chinese Journal of Nonferrous
Metals, 2015,25(9):2531-2535.
Ve BeWe R, 2, A5 B E T T 3 2 B sl LR 0 2 R 4 WA
SLAERERIEZ M [T]. ARG SRR 5 TR, 2014(5) - 124-130.
PANG Feng, DUAN Longchen, TONG Mu, et al. Effect of
pore—forming agent on drilling performance of impregnated dia-
mond bits for slipping formation[J]. Materials Science and Engi-
neering of Powder Metallurgy, 2014(5):124-130.
VSR 75 B SCM . URFR AT T b 2 4 R IO 2 A W A
KB BOHRIT ], 35 pRHb T, 2012, 31(4) : 130-132.
SUN  Yisheng, WANG YANG Wenbin. Design of
wire-line coring impregnated diamond bit for drilling slipping for-
mation[ J]. Jilin Geology, 2012,31(4):130-132.
EETL TR RS AR T2 TR B Sk Bt S R T T]. T
4RI ,2003(6) :9-11.
BI Keyong, ZHENG Shouben. Discussion on bit design and
drilling technology or drilling slipping formation [J]. Industrial
Diamond , 2003(6):9-11.
b YA SN TR A o o 2 S R R = S L )
BB [T ] 50 TR Gy Al TR, 2014,41(11) :57-59.
SHEN Lina, RUAN Hailong, LI Chun, et al. Study on a new

type self-sharpening diamond bit for drilling in hard-compact—

Jun,

slipping formation [J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling), 2014,41(11) :57-59.

X B PN R A S .CVD 4 WA 4R 10 22 48 4 WA
Sk IR B LT ] B WA 5 kL B TR, 2009(6) - 24-27.
LIU Baochang, SUN Youhong, TONG Jin, et al. Experimen-
tal study of diamond impregnated drilling bit enhanced with
CVD diamond pins [J]. Diamond &. Abrasives Engineering,
2009(6) : 24-27.

X . 2P G T A A B Sk A S P T b DX P ] 0
B LR ,2018,30(10):77-79,81.

(14]

[15]

[16]

[17]

[18]

(19]

(20]

[21]

ZHAO Tao. Application of impregnated diamond gear bits in
Mengku Iron Mine [J]. West-China Exploration Engineering,
2018,30(10):77-79,81

LS Y AV i S TN A e L R T N R N I e w2 A A
1977 2 B R FE [ C 1/ /b I o7 25 2 ™ TRl 25 B 2
8T E A EEY TR CH BT TR ) 2= R3S WAE &8 3
S b ST H T RAL, 2019 :464-469.

YE Jichao, SHEN Lina, RUAN Hailong, et al. Method and
effect of adding yttrium oxide to diamond bit matrix[ C]// Min-
eral Engineering Committee, Geological Society of China. Spe-
cial for the Twentieth National Exploration Engineering (Rock
. Soil Drilling and Tunneling) Academic Conference. Beijing:
Geological Publishing House, 2019:464-469.
VRSLIR, DU e, SRR, S5 M 1 La e X B4 4 gk AR R 1A
PERERYSZ I [T ] 0 TR CE 858 TR ,2012,39(4) :69-71.
SHEN Lina, RUAN Hailong, WU Haixia, et al. Influence of
La addition on the properties of pre-alloyed Fe-based matrix
material [J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling) , 2012,39(4):69-71.

2L TSR A AR N A B A A e BT ].
S WIS R B TR, 2018,38(5) :21-24, 31,

YE Jichao, SHEN Lina, YANG Gansheng, et al. Experimen-
tal study on the whole process of diamond indenting rock [J].
Diamond &. Abrasives Engineering, 2018,38(5) :21-24,31.
INE AL TR ST, B T AR A 2R Nl S 0 JR S R R 1
WEFELT] 0 3 3 5 B 4, 2019,47(5) - 232-238.

SUN lJiwei, SHEN Lina, YANG Gansheng, et al. Study on
local volume breakage of diamond impregnated bit[J]. Coal Ge-
ology &. Exploration, 2019,47(5) :232-238.

B FY A WA Sk o 3 R BOR R L) R TR 2001
(S1):256-257.

JIA Meiling. Discussion on new manufacturing technology of di-
amond bit[ J]. Exploration Engineering, 2001(S1):256-257.
B, W A, B RE AL AR IR B Sk TR ST 5 ) 4 e T
PEs R R[] 8ok T2, 2013,36(6) :8-12.

HU Daliang, YAN Yancheng, LI Qunsheng, et al. Applica-
tion of hybrid bit in high abrasive formation of Xujiahe Forma-
tion in Yuanbal[J]. Drilling & Production Technology, 2013,
36(6):8-12.

S gE B WA, B O 25 A R -PDC IR A Sk B
RSB T] 4R T.2,2016,39(6) : 7-10.

LIU Qiang, HE Mingmin, HUANG Mei. Cone-PDC hybrid
bit used to drill Xujiahe in central Sichuan to improve ROP[J].
Drilling &. Production Technology, 2016,39(6) :7-10.

IRTE, LTS U, A, KT PR S IR B ) o !
[EB/OL]. [2021-01-28].
20200728a0din200, 2020-07-28/.

SU Yang, WANG Mingwei. For the first time in China, the
Great Wall’ first battle, the pressure maintaining coring of hori-
zontal wells is successful [EB/OL]. [2021-01-28]. https://
new.qq.com/rain/a/20200728a0din200, 2020-07-28/.

https://new. qq. com/rain/a/

(i Fie)



