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[ Abstract ]

underground high temperature environment and unreasonable selection of drilling parameters in field operation make the bit wear

With the development of global oil and gas exploration and development to deep and ultra-deep wells, the problems such as

increasingly serious. In order to prolong the bit life and improve the rock breaking efficiency, a 3D simulation model of polycrystalline
diamond compact( PDC) cutters marble was established, and the effects of different cutting depth, cutting speed and bit caster on the
PDC cutters surface temperature and rock breaking efficiency were analyzed. The results show that the temperature rise of the cutting gear
can be divided into three stages: ascending period, transitional period and stable period, and the crushing form of the rock changes from
plastic to brittle when the cutting depth increases to a certain extent. With the increase of cutting speed, both temperature and crushing
work ratio increase. With the increase of cutting depth and bit caster, the crushing work ratio increases and the temperature increases first
and then decreases. The response surface method was used to optimize the cutting speed, cutting depth and bit caster, and the optimal
parameter combination was given. The research results can provide guidance for efficient rock breaking of PDC bit in field.
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Fig. 1  Distribution of heat sources for rock cutting
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FHR/ LA/ PRI R
A W/ (kgom > AR R/ GP: MEL/NEA
R ( g-m ) B B a EIL‘ (J'm_l's_l'oc_l) (J'kg_l'oc_l) (lo—ﬁ_oc—l)
PDC 3510 890. 0 0.07 543 790. 0 2.5
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4 2 1.13 20 27.76 60. 46
5 2 3.39 20 35.25 79.83
6 3 1.13 10 27.93 77.92
7 2 3.39 0 48.62 46. 04
8 1 2.26 0 38. 81 24.42
9 3 2.26 20 33.07 87.76
10 1 3.39 10 36.08 27.52
11 1 2.26 20 29.24 34.00
12 1 1.13 10 27.13 22.03
13 3 2.26 0 38.07 64. 40
14 2 2.26 10 32.20 54.90

3.2 HESWERIESHME

PRI L Ty 22 0 W R W8 i iR L) TAE S 80
SERSHCS VRN A8 b 052 e 2 5 S 3 TR BE O 2541
Mramzk 4 s, EMLRB REET 1,5RW
TOOI Y SCHRPE B A DD ) E 5 0A A 0 IR R Y
I E (P < 0.0001),

W L D) J5 22 0 B R ANER 5 Fon . AT LUER
HR IO ) TN OC BR PR AL B3 i R 2R X A
Ly 1 52 o) R 5t 25 R v D0 R R B R L B
(52 e fe R W ko AR R b3 43 B R R R AR Dk /)
U5 X5 Ak S 118 52 i) AT 3 348 T 1) S R R R A
[ A7 0650 71 1) 488 S 52 B0 5 T KL A8 AT e A L I ol /N
L i R B TH AR N R 5 S U HI R 2 A
B,

A 7 TR SR AN 12 BIEOR S5 AR IR B
I 45 B AE DT B D - VTHITRFE 1.5 mm  VTH|#
JE 113 m/s Wi 150, DLEHPEA 8 PR AL T4
K (IS 28. 89° kR L 1)) 41. 504 MPa) ,iX 5
ZHE A AT R B R e AR R

ARWHEGE B TEAR I8 2555 7% 18 55 BT B2 X 411
Y752 0 58 /N SRR HE AT i R0 A VR TR Ot T
Kl 13 it Y256 VEA IR, 7T DA £ 25 G PR S df
S5, (A B0 T 0 BAREOROR ], 2 80 10
PERAHAN, @@ SHNER(FR6) Y
BERA- 75 iy 5 AR 110 O FR I AT R R T S R L
o3 R JUA 55 9%, AR 4l 52 B I O 36 JBORA 1 28 6 2
RSk AR &4, Ll R ST s g 2 I &

*4 BERAFEFESNER
Table 4 ANOVA results of the temperature

regression equation
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