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Experimental research on a new generation PDC bit

used for deep drilling
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Abstract: In geological drilling and oil and gas drilling, PDC bits have been used widely with good technical and
economic results. However, PDC bits are often abnormally worn, and even broken, which influences their further
popularization and application. Russian drillers studied this problem, and suggested that new generation PDC cutting
elements be used to design a new structure bit. Some progress has been made with considerable technical and economic
results. Therefore it has definite reference value for Chinese drillers.
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Fig.1 Normal and abnormal wear of PDC bits
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Fig.2 Types of abnormal wear of PDC cutting elements
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Fig.3 Scheme of the test table for testing anormal wear of PDC
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Table 1 Research results of abnormal wear of PDC cutting elements

sAUIA EER UMDy DIEVEEE v,/ BEREDkehE AR PLZREREE ARFPEshds PDCWrRMRY  PDC Wi Y R
wE h/mm P./N  P,/N (m+h™) v/(m-s™) il G/kg  fEE w.,/]  HEAS,/mm’ N1 ¢/ MPa
1 2040 1.35 245 2.5 25 20 102 125
1.2 2450 1.35 245 3 30 25.5 96 117
1.5 3060 1.35 245 3.76 37.6 31 99 121.3
2 4080 1.35 245 5 50 36.5 111.8 137

s R A A KA 5 B P.=960 MPa

*x2 PDCHIHIRFEEEEREESHFHNER
Table 2 Data of anormal wear and its distribution

of the PDC cutting element

5 % # WHL di /%
1 M PDC i 1 W %4 18 47.4
2 M PDC J T Wi 2 11 29.0
3 PDC & & H i i% 2 5.2
4 PDC 7 it 7 18.4
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Fig.4 Main vibration types of PDC drill bits in drilling
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Table 3 Data for studying abnormal wear (scrap) P,,,

A 2 P/kN N/(rmin?)  V/(mmh") P,
70 200 2.0 0.5
70 210 2.2 0.5
80 230 3.2 0.6
80 240 3.5 0.6
80 250 4.0 0.6
R Al 90 260 4.2 0.7
90 270 4.9 0.7
90 280 5.0 0.7
100 290 5.6 0.7
100 300 5.9 0.7
100 310 6.0 0.8
130 240 7.4 1.6
130 250 7.6 1.7
135 260 7.8 1.7
135 270 7.9 1.8
135 280 7.9 1.9
140 290 8.0 1.9
140 300 8.0 2.0
LRE BT )
140 310 8.1 2.1
145 200 8.1 2.2
145 210 8.2 2.6
145 220 8.3 3.4
150 230 8.4 4.3
150 240 8.4 4.5
150 250 8.4 4.7
185 210 9.2 9.3
185 220 9.2 9.4
190 230 9.3 9.6
190 240 9.3 9.7
190 250 9.4 9.7
o i 195 260 9.6 10.5
195 270 9.7 10.6
195 280 9.8 10.8
200 290 10.0 14.3
200 300 10.3 15.0
200 310 10.5 15.1
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Fig.5 Scheme of artificial neural network
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Fig.6 Scheme of neural network for determination of
drilling rate V and P,,,, based on bit weight P
and rotary speed N
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Fig.7 Response of V and P,,,, calculated by
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Fig.12 Conic PDC cutting element
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Table 4 Geometrical parameters of the wedge-form

PDC cutting element

@ H#% D/mm 1 & H/mm
| pocsris| | Pocssst 8.00~8.23 3.53
10 S& AL IHEE 9.00 800
Fig.10 Block-diagram of designing the PDC drill bit 13.44 8.00
13.44 13.20
3.2 KA Rk 15.88 8.00
M HI T B A A (I 1) i 9] 52 1588 19:20
(E12) 15.88 16.00
. , , 19.05 13.20
SF Diamond Co., Ltdd A " & 7 WHE & & K 19,05 16.00

7;3‘» i N ’ ’

ILRTZHIL R 4 19.05 19.00

=BOEE A R 4 RS D=16 mm;
H=13.6 mm; H=10.6 mm; L,=3 mm;7p=157";¢&
=g,

B HEIOE G 7 U S EL & 5.

x5 BE#ENMEESHRILASH

Table 5 Geometrical parameters of conic PDC

HAED/mm BEE H/mm 2EER/mm A 6/(C)

(a) HLHLTE (b) =HJE

8.0 9.2 45

A AA 9.5 10.0 49
——— % 10.0 10.5 3.8 33.25
1.2 13.8 5.5 21.00

mm“ \ 11.5 10.0 8.9

‘ \ 12.0 9.5 8.6

<A D 12,5 12.0 16.6

13.4 14.0 6.7

(c) = HBLJEPDCHITH
E11 #BRESE 14.0 174 5.5 23.50
Fig.11 Wedge-form PDC cutting element 14.5 20.6 5.0 23.25
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Fig.13 Model of a new generation PDC drill bit
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Fig.14 Structure of a new generation PDC drill bit
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Fig.15 Distribution of PDC cutting elements on

the face-end of a new generation PDC drill bit
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Table 6 Performance comparison between the new generation drill bit and other drill bits
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Table 7 Economic results of new type PDC drill bits

EEL . ?0215.9mm ?215.9 mm
Byl =FRA BA Rk
RSP B VRFE /m 2600 2600

Bt B /m 2200~2600  2200~2600
Sl %ﬁ%i&{i’/m | 78.2 629
- MU S 3/ (m-h) 8.9 8.2

I8l % TR 5 B ] /h 5.8 5.8

IR Y B 45 B) Il LI ] /h 0.83 0.83

I B S P 3TCII1-195  JI1-172

BRI B E R /m 650 650

B 3 B /A~ 8.3 1.03
TR ai B IR R /h 73.0 79.3
febr THBE T F A IE /h 48.2 19.2

e ) 5 45 B0 HIEL B[]/ 6.9 2.3

M]3 /h 128.1 101.2

i Sk A% / 5 A 318724 450624

ARSI/ 672640 730061
25 THETF/ A 444012 176431
Ras v A O/ e A 63540 25248
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