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Analytical research on design of diamond drill bits
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Abstract: Geological drilling engineering is a complicated system engineering and design of diamond bits is a
complicated system. Russian Doctor of technical sciences and Professor Skoromnyh V.V. and others have designed
surface set diamond drill bits using the system theory approach, where the mechanical penetration rate is taken as
the objective function with the cutting depth of the drill bit as a cut-in point to build the mathematical model, and
develop the program to perform computer modeling. The modeling results allow the working situation of the
diamonds in the bottom hole and rock fragmentation process to be seen more directly, which have some practical
significance for in-depth research on the mechanism of rock fragmentation process and assessment of the rationality
of the diamond bit design. and their influence on the technical and economical index of drilling.
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Fig.1 Block diagram of designing the diamond drill bit

with the system theory approach
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Fig.3 Rock fragmentation process at changing shear forces
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Fig.4 Diamond and rock interaction
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Fig.5 Short surface set diamond bit

W FZaboy

3 BEENAYINERRE
M2

MR E A THE . DAL 3 0 B 5 s %, DL & NI
AUNEFRE b YT G ST A A R 4
B, WL (4) . ) Delphi i 5 4 il 7 — A~ 5 HLAR
Fo AT TOb R AL, TS AL UL 2 48 A ST AT
FEF G B B AR TS AL LR B A
W FEXF A5 25 Bl R B B R S8 1% R SRR AR 1R
B A G A I G R R Rk L A
T RIS S5 0T R G BIR o U3 b oy B T e 45
XL BT HL_E T IAT R R L 46 Hh RS IR
AR MIRIGE 2% AF 2 i A B ) T e L b4y
15 B4R R O B I A% Bl D OOLIE SR f b 4
b

B AT H) b 3R R AR G ) B T S LR L T

L2z B AL LS B 1) T P 20 00 3 B2k 3R B NI
FEFLIRE I AL B CILIE 6)1

B A7 X AR P AT LAC SR AR B ko AR R AT o
(] A < A U0 AL 9 78 B L LU [ i B3 6

78 H I B S A B R B b BB, AT LA

A 2 5 WAL B DDA R B0 . 3t 3 RS
A LA 3 1 AT Aoy — T < W4 DDA A B TR (L
B

h EFEATE

= R

Bepruranstnsi r_‘

DeHoeuTs
ASCLIT a0

\LHLHL -
e[|

Bricora
[Tt E‘]

— |

Bl6 $hilflREMEAAE(AEEELRTENANME)

Fig.6 Cross section of the hole bottom(Red vertical lines mean diamond locations)
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Fig.7 Program window interface of computer modeling
h
lrara
- 9.24 9.25 9.24
Jpapa 3. 40 3. 40 3.43
\V
0. 00 0. 00 0. 00 o
FATEIRUTHI L 5 — Wi BTS2 b 058 — el LR CK RO 5

Ca) ERIFTRBRE G A R P b 5 Sk I R e Rk 2

ik 0] 77 1)

I BRSNS AR
3.43

)ﬁﬁéﬁ%ﬁ]ﬁdéﬂ%iﬂﬁﬁ*%ﬁéﬂﬂﬁ\i. 1 e

o UL

(b) FLIEENIA R B HL
B8 HHNEMER

Fig.8 Results of computer modeling

BB TR TAR AR A i R 48 T AR B Al Sk o2 4
MRS, MARGE BBk BT & R a8k, wT
PAAS B e Ak F AR 1Y 05 58, 45 2 doc i 19 4l Sk i 1 4
RE AN B (9 B R B R R B 48 b . AT 9 B Sk 50T
H X AR LTS B 22 Y R i DA
(2) HUARR, 2 Bl 4R TR 1 2 R 2 T 4R AR
Z— A B Sk B 19 H s eR B0 SOE . AL
R 5 B Sk DDA A TR R A G DL A U
NEOTREE RTINS S B R, BT S AL
L T DL L3 7 3 <6 W D) R A LR AR
B AR B0 A e LS A i 3 L X TR T A A
RS R o P O ML L <5 T A FLEE A AR 19 B0 0 A 56
G WA S T R A B, A PR
(BTG Sk F W% 7% 18 5 WA 7E DT I 2 B Y

AR Ol . IR Y e WA TR EAR K AT B9 AR /N 22
BRI ) 2 S B WA A B 8 5 L AR Y
ST S PR < P A G TR 4 3 R < I £ Al Sk ol AN
Feor . WNARA Sk — A UTHI 2 b A B NI A S B
G W T B R o A A (L =00 I Sk I 4 I 7K
SR BT A2 R TR AT LA A Sk /Y 45 SR L A
S5 PR A Al T R A ORI 2 T
Z HAREFE ST . WS TP RIS
T6] G BE 14 6 4 M A Al Sk o T LA R XA SR E . XA
W FE IR 45 R B AT B2 S PR T S I A I
PEATHIESE I L5 UE A A

£ 2% 3Lk (References) :
(1] #WEHR. ZE ML 7 B A R 2 #2000,



AT BE 1

P R T F & GE 0 7 vk Bt 4 WA B Sk B9 0 A F e 19

[2]

(3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

WEI Hongsen. System theory[ M. Beijing: World Publishing
Corporation,2009.
BGER. TEME—RERAE TR R DR LMt 5t
Jem Rz A . 2010
HUANG Zhijian. Introduction to Engineering—System theory
and its application in engineering and technology[ M. Beijing:
Peking University Press, 2010.
SRAEAR . R R A5 IR B A R 4 W Al Sk BF 9T 5 0
[MOLRI . A [ B TR A, 2014,
ZHU Hengyin, WANG Qiang, YANG Zhan, et al. Research
and application of diamond bits in deep geological drilling[ M].
Wuhan: China University of Geosciences Press, 2014.
RAEE, E38, PR, 5 R E O BIRE AR 5 E LM L.
Mo S5 A L 2014,
ZHU Hengyin, WANG Qiang, YANG Kaihua, et al. Deep
core drilling technology and management[ M]. Beijing: Geo-
logical Publishing House, 2014.
Bl B VRSB /AL A LA TR AR i LML R
T TRl O R 2 4 R 2012,
DUAN Longchen, PAN Bingsuo, FANG Xiaohong. Design
and manufacture of diamond tools] M]. Wuhan: China Univer-
sity of Geosciences Press, 2012,
VW RBK AL T B 7 BE R L O AR 2 LML L s
b W2 ) AR L 2000,
TANG Fenglin, A. G. Gallining, DUAN Longchen. Core
drillingl M]. Wuhan: China University of Geosciences Press,
2009.
W RMR Wb e B R A5 R AR A 1] S B e TR 2 4
LA SR B0 BF 98 [T ] 48 97 TR CH L4538 T, 2017, 44
(4):74—79.
TANG Fenglin, SHEN Zhonghua, DUAN Longchen, et al.
Experimental research on new type diamond bit for drilling in
deep hard anisotropic rocks[J]. Exploration Engineering (Rock
&. Soil Drilling and Tunneling) , 2017,44(4) ;74—79.
% RMR B e BB B A5 OQ T DD I A 22 =R DA Sk i 4y
IR 5T B 3k i A T o5 () ] 85607 T/ G R4 iR T/ . 2017,
44(6):88—92.
TANG Fenglin, SHEN Zhonghua, DUAN Longchen, et al.
Analytical research on cutting type multitierwing bit[ ] ].Explo-
ration Engineering ( Rock& Soil Drilling and Tunneling) .
2017,44(6) :88—92.
KyoGacos B.B.Ilosbliitienre adbekTHBHOCTH OypeHHs! Te0JI0ropasBeIOuHbIX
CKBaXKHH BT BEPABIX MOPOLAX IyTeM MOJIEPHH3ALMN MATPHUL, aJIMasHoro
nopoziopaspyaioriero nHcrpymental D], MoCKOBCKHil TOCYIapCTBeHHDII
reosIoropasBefiouHbli yHusepentet, 2015,
T. TL BorareipeBa 1 ap. OueHKa MepCreKTHBHOCTH CTPYKTYPHPOBAHHSI
MeTaJLIOMATPUUHBIXAJIMAGHBIX GypOBbIX KOPOHOK Haoaimazamu[ CJ//
Coopuuk HayuHbIXTpynoBs Kues, 2011:97 —102.
Ckopomubix B. B. u np. PaspaGotka u aKkcrnepuMeHTaJlbHble
HCCJIelOBaHUSI  OCOOEHHOCTEH padOThl aJIMa3HOH KOPOHKM  JLJIst

GypeHusi B TBEepAbIX aHM30TPOmHbIX mopomax [ J J. Wssectus

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Tomckoro nosinrtexHuyeckoro yuusepcurera, 2015, 326 (4): 30
—40.

KyGacos B. B. Bynmiokos 0. E., CrnupuuB. M, ITosbienue
PaBOTOCMOCOBHOCTH aJIMa3HbIX KOPOHOK KPHOTEHHOH 00paGoTKH
[C]// TproputeTHble HarpaBjieHUsi PasBUTHSI HAYKH U TEXHOJIOMHH :
teancnl poknanos V Il vayuno — Texmuueckoit kongepeniymu Tyoa:
WNsn. — crBo { MuHoBanmonnuslie Texnosoruu), 2013 :45—50.
Bymniokos 10. E., KyGacosB.B.CnupuuB. M, Xapaxrep usnoca
anmasnoit koporku [ CJ// TlpuopuTeTHbIC HarpaBJICHHsI PA3BHTHSI
HayKH M TexHosoruii: Tesucpl noknanos X VIl nayuno— Texnuueckoii
koHpeperuun Tysa: Msn, — crBo  MIHHOBALMOHHBIE TEXHOJIOTHH ) 5
2015:89—92.

Ky6acosp B. B. Hccienopanue m3Hoca ajaMasHIX KOpoHOK [ ] .
Topublit HHPOPMBILMOHHO — aHAJIMTHUYECKUH GlosieTeHb( Hay YHO —
aHaJINTHYeCKUil KypHas) , 2015,4:6—11.

Tperssik A. A. Teopernueckoe 000CHOBaHHE, pa3patOTKa KOHCTPKTHHBIX
MaprMeTpoB M TEXTOJOrMHOYPEHHs  CKBAaXKMH — KOPOHKaMH ,
apMUPOBaHHBIMU aJIMa3HO — TBEPLOCTIaBHLIMH muacTuHamu[ D],
IOPTI'TY, Hosuepkacck, 2017.

Tperbsix A. A. PazpaGoTka cOBpeMeHHBIX KOHCTPYKILHUI KOPOHOK »
apMHPOBaHHBIX aJIMa3HO — TBEPAOCIJIABHLIMM [JIACTHHAMH H
TexHostorusi ux wucrosabsosanus [ D], IOPTTY . Hopuepkacck,
2012.

Tperbsix A. A. u xgp. BypoBble KOpOHKHM apMHpOBaHHbBIE aJIMa3HO
— tBepaocryaBHbiMu mutactunamu M. Hosuepkacck: Manatenbctso
{TTosmrtexunk), 2015,

Tpetbsik A. A. 1 ap. KoncTpykipst GypoBbIX KOPOHOK apMHPOBAHHBICATIMASHO
— TBEPAOCIJIABHBIMU JIACTHHAMH C YUYETOM CXEMbl pa3pylleHHst
386051 ckBaxkuHbI[ ] ]. CTPOMTeSIbCTBO HeTSHBIX M Ta30BbIXCKBaXKUH
Ha mMope u cymie, 2015(6):9—12.

KyGacosB. B. u np. HoBble TexHOsIOrNN NOBbIILIEHHST PAGOTOCIIOCOOHOCTH
aJIMasHoro MopojuLpaspyaiotiero uaetpymental J ], { Sxonomuka X X 1
BeKa. MHHOBALMM, HHBECTHUIMH, oOpasoBanue), 2013 (5):50 —
53.

TperbsikA. A. Texuororust GypeHHs! CKBAXKHH KOPOHKAMH,s apMUPOBAHHBIMU
aJiMa3Ho — TBepilociiaBHbIMU TtacTuHamu [ M ], Manatesnbctso
(ITonurexnuk), HoBuepkacck, 2016.

B. B. Ckopomubix, M. C. Ilonosa. PaspaGorka ajmMasHOr0 MHCTPyMeHTa
C TNpPUMEHEHHEM JAaHHBIX KOMIIBIOTEPHOTO MOJEJIMPOBAHHS U
pesyJibTaToB cHcTeMHbIX HcciienoBanuii[ ] ]. Mmkenep — HedTsiHuK 5
2018(3):18—23.

Kapakosos A. A., ITonosa M. C., ITapderok C. H. u ap. Hccnenosanne
M pa3padoTKa KOHCTPYKLHH OJHOCJIOHHOH OypOBOH KOPOHKH C
CHHTETHUeCKMMH MOHOKprcTasiamn aivazal CJ// Tloponopaspyiuatoriii
M MeTaJyloo0paTaBaIOLIMi  MHCTPYMEHT — TeXHHKA M TEXHOJIOTHSI €ro
nsrorosienusi u npumenenns — Kunes,2014:73—79.
Heckopomubix B. B., ITonopa M. C. OcHoBa CHCTEMHOTrO MOLXOZA K
npoeKTHpoBaHuio Gyposoro uxctpyMental J ]. CTponTesibeTBo HedTsiHbIX

M rasoBBIXCKBaXKMH Ha Mope u cyie, 2018(8):26—31.

(¥ T &)





