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Experiment on effect of cutter parameters of PDC bit
on rate of penetration

ZOU De-yong, CAI Huan

( College of Petroleum Engineering in China University of Petroleum, Dongying 257061, China)

Abstract: PDC cutter size, back rake and density are very important design parameters affecting the performance of PDC bit.
The effects of PDC cutter's size, back rake,and density on the rate of penetration( ROP) of PDC bit were researched through
room drilling experiment. The results show that the ROP of the PDC bit designed with cutters diameter of 19 mm is the high-
est in the rock whose drillability grade is . But in the rock whose drillability grade is IV ~ V, the ROP of the PDC bit de-
signed with cutters diameter of 16 mm is the highest. When the PDC bits designed with cutters diameter of 19 mm and 16 mm
are used, the highest ROP is obtained in the back rake about 15°. In the rock whose drillability grade is Il , the ROP de-

creases with the PDC cutter density increasing, and the effect is obvious.
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Fig.1 Test bit design drawing
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Table 1 PDC cutters number corresponding to
various density for test bits
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Table 2 PDC cutters design parameters for test bits
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Table 3 Composition and properties
of test rock samples

PURMEE ATHitE R

by am P/MPa R EZ#H
1# GHKER:#: K=1:2:0.5 17.31 3.5 o
2% 325K K =7:3 20.36 4.6 N
3# 525K Kk =7:3 30. 74 5.8 \'i

3 il

AR EEPEAMAKERSHTIBRLRE
f) 3H-650A BIEE LK G4 E5E M, 3H650A 7Y
BB ERABER T E RS BRI ER
RO KNEAFEREREMBIRERFSHAR, W
2 fiiR. TERHRR P, F ik EE R 60 1/min, &
45 6,8 #1110 kN, K& KVE MR R,
WERH 1 L/s,

W
KRR - BERY
HER
AW
Rt R i
[o=]
0000

sl

E2 3H-650A BLHURER
Fig.2 3H-650A drilling rig diagram

RE AW Y BRHT B - B A1 ~155
BRI FIShE 1,24 30ERE IR RERK B BhiE
AR FE AE RSS2, BRI E
83 W, BT AR A R R R B
BrB, fEd 55 — M B S AR ik 1R 5B A AR B A
B B ARV BI A B RS (4 RO R |, A 16 ~ 21
SR BIRGE 14,24 34 5B, 43 B Ho A ki o X
WA SR,

4 REWERSH

4.1 YIHIER SRAANBENENIRIE

B3 2 8 kN #E T #idk 3 AR RBH 7Y
B FEYINI I B RE A KR &, 6 kN F1
10 kN 85/ E TR LM S 8 kN S5 E TR 24
[, R BB A

B 3 AU, YTH % S5 150 # i PDC 43k i
BB BEMF A, T HX R 5418 45 R
THAEREREA XK. BR 16 mm # 19 mm Y1H)



.78 .

FEEHREFR(ARMFIR)

2009 £ 10 A

ik AEETTEEERE A A1 3.5,4.6 5.8 B9E
RERE, EUA R 15 £ A BA M E R o 13 mm
DIHI sk, B AT AR VLR R 3. 5 BOARERT, 516
fa o 15 A B IS B R B s Bt AT MR ME
K 4.6 FIS. 8 AR, G 200 E A B AR
BB EAMBESENEELEY RS T

16

AR MR AR, TR R ERAETR. R
FHRBER, TLLUAR, EVRUTHESF, Tt
XA 19 mm YIHIER 16 mm YIHI K, SR 1IMA
Hh1se, MAHHRMNERMHZ, ERA 13
mm YIH| 8 , B lE/E A 20°,

141 ——d=13am

30 ~1 ~1g} = d-16am
Ed D =12
= 25 = 12 = ——d=19an
i 210 al0
) < <
3 ] 58
w15 Mg M6
¥ 10 ——d=13am @ ——d=13m & 4
- - d=16mm 7 ——d-16am 7
B 5 ——d=19mm B2 -~ d=19mm B 2
o 1 L 1 0 1 (l 0 L i

0 5 10 25 0 5

15
B e/()
(o) 1885, ATHGHEEMES. 5

20

(b) 248 4%, WEitkZE(H4. 6

TR 0 15 20
E#if0/()
(c)3s b, TIEH{EL{ES. 8

10 15 2
s 6/(°)

3 PDC {184 R TG fa X $5E £ R0
Fig.3 Effect of PDC cutter size and back rake on drilling rate
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Fig.4 Effect of PDC cuter number on drilling rate
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