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Abstract: PDC bits are widely used in oil and gas drilling, and geological exploration drilling. However, vibrations and

abnormal wear of the bits resulting from them compromise the technical and economic effectiveness of the advanced

drilling method. The wedge and conic form PDC cutters proposed by both Chinese and foreign specialists have been

somehow effective in preventing the vibrations and abnormal wear of drill bits, and increasing the technical and

economic indexes; but they can not eliminate the problem completely. Russian scientists have proposed a new type

concave PDC cutter, performed computer simulation, and presented related parameters (concave cone angle and rake

angle) through theoretical calculation and analytical comparison. The concave PDC cutter can provide some reference

for solving the vibrations of PDC bits; thus, it is noteworthy for us to pay attention to.
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Fig.1 Common vibration types of the PDC bit in drilling
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Fig.3 Schematic diagram of the two side-by-side
PDC cutters in cutting

R4 A e AR D A 0, b AT U BT )
WY R4k P MBS VI8 ff F IO 10 U8 &
F1 R W5 1), 5 AL Sk 0 B 7 0 B4 e O B
P HUE [ R/INFI B4 G o 7 i 0 B0 R e S5
(UTHI B YT CE AW A ARAR )R, YUY H]E /1 8y
VIWEE A 1 RO¥ LS U1 1w 5 6l B Y ff B 4
HLE3) .

N T HEE A B RE B REAE PDC VI E oL £ R
I HGIAE DU S i i R W 2l
L)) LB A A R 10 3 A T, B R ) TR
H(ULE 4)

JH TR p T 0 )L s AT A ) B )
77 43 W A% e [A] a) # JLAS 1) B R, (R=3R,) , W& 5
(a)o R JAEH J1 0T LLB 1k HAsk 1) 9 sl , AT
THBREN LR o HJ2 XA I LA 78 [ & R AT R,
A B 2 DLl D) )L A o A R B A ] R A DL
E 5(b)s



76 R TR

20234F9 H

s TAEm
AR
RNz 7
T8 0 < JER A

Rl

(a) ARV HETR 4T (b) HhFIERFE M1 T
4 SHIUIHEVHIRAREREMTE

Fig.4 Design of the cutting surface form of the cutter

id
!
B
(c) 4 (d) NI HI T & A

1—J b4 WA 2 5 2— T o A 4 IR JEE 5 3— W44k 5 4
—E A R AR 5 5— A ARy — & A T U
WERE AR 5y, — DI H 22 25 i) A
5 TiER™EZE¥ERMEPDCHJLMARIKF
BEADHERE
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cutter with conic concave cutting surface
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Table 1 Calculating results of the apex angle of the

cutter concave cone for damping of lateral vibration

PDC EEd/ R L/ BRRICEE B/ M 5 R 15

mm mm mm fa/(®)
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2 3.5 137.5
6.5 6.5 155.0
13
3 5.5 135.7
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5 8.4 139.0
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Fig.6 Simulation results of the downhole hydrodynamic

process while drilling with the PDC bit of Ulterro technology
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Fig.7 Simulation results of the hydrodynamic process withing the limits of the PDC cutter
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cutting surface (y,=-25")
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