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Experimental study on wear resistance of multi-level diamond single

crystal impregnated columns

WU Haixia', SHEN Lina', LI Chun', ZHAO Yi', ZHANG Delong', YU Jinping’

(1. Beijing Institute of Exploration Engineering, Beijing 100083, China; 2. CNPC Engineering Technology R&D
Company Limited, Beijing 102200, China)

Abstract: This paper focuses on the diamond single crystal impregnated columns. To determine the wear resistance of

impregnated column under different diamond parameters, a comparative wear resistance test for multi-level diamond

single crystal impregnated pillars is designed. The preliminary conclusion obtained through experiments is that the wear

ratio is relatively high when the diamond impregnated columns are graded with three mesh sizes of 20/25-+35/40-+60/

70,

and the design of a double chamfer structure can improve the wear resistance of diamond impregmented columns by

about three times. The impregnated pillar was used as a secondary tooth inlay in @152mm and @215.9mm compound

non-coring bit, and drilling tests were conducted on both bits. Which has a highier drilling efficiency and extremely

slight wearness. The impregnated column studied in this article has great potential for engineering applications and is

expected to provide reference for the design and selection of drilling tool materials.
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Fig.1 Diagram of the impregnated column
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Table 1 Design of experimental plan for diamond

impregnated columns

e REAK 24 FLAK ST E Y

1 10/12 20/25435/40460/70 100
2 10/12 20/25+35/40+60/70 90
3 10/12 20/25+35/40+60/70 80

4 10/12(K#k) 20/25+35/40+60/70 90
5 10/12 35/40+60/70 90
6 10/12 20/25+35/40 90

7 10/12 20/25+60/70 90

8 X 20/25(K4%) 90

9 X 20/25 90

10 & 35/40 90

11 & 60/70 90

12 10/12 20/25+35/40+60/70 90
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Fig.2 Test samples of impregnated columns

for wear resistance
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Table 2 Statistical data on the wear ratio of

impregnated columns
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Fig.3 Wear ratio of No.1~3 impregnented columns
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Fig.4 Morphology of diamond single crystal

2.2.2  ZPHEA WA Fh IS5

X R 2 v 81 9 5 B A L B mT AR B, 75 AR
[i) e JBE A H B0 450 R, 20/25 H O 45 WA B e
P B 2 AH A H A R SR & WA W Afs A2 4o T,
Z 8 /N UKL 1 R 8K 4 WA O N BE RS 31 458 4 1Y) T
18 A5k SR 3 /N IURE K 8K 4 WA AN A R R0 A7
MRKR.
2.3 &NIA H B

9~11 5 M [l v BE N, AN ] H B30 2 e 4 s
FE LU B, W E 5 BT R .

HRAE 2 2 A SE RS nT LA S & R H 5L

18000 [

14000 |
=
10000 -
#

6000 -

2000 -

|
9 10 11

ZHRREAE A )
5 9~11SZEHERILERE

Fig.5 Wear ratio of No.9 ~ 11 impregnented columns
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Fig.6 Double chamfered diamond impregnated column
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Fig.7 Schematic diagram of teeth arrangement
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Fig.8 Compound bit crushing the rock
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Fig.9 impregnated column reinforced compound bit



5524 21

SRR 22 G WA R 2 B T P T 115

B 0152 mm 3 #1308 52 & F + 2 E 4
S AR 1 A TH B S AE D A B R BEAT T A AR A R R
WA R MR ME G+ B E S
Bl Sk AR5 TR 40 kKN % 3 20~40 r/min B985 S804
PEF e A, 10 min #E R 2 m, F i 8 KR
INKA) R R ST 6~15 mm (& 10) , 6 3k U7 1) i o
PDC il 1A 5 4% B8 453 W L A2 73

10 REAMERMEHNER
Fig.10 Test sandstone blocks and drilled cuttings

N 1308 # th 15 + 22 4 41 &2 & 45 H 19 0215.9
mm 4 [ 4l Sk 78 A 5K A R v EAT T A i (]
11) R 56 45 5 o 0% 7 o 15 + 22 B A s A &
Bl Sk 78 B 10 kN % 3 300 r/min B 25 4F R, JE AL
PET 3 m, il UE S B R R SR S T L
PRS0 3 m/ho Bl Sk H R BE R DL IR 12, 4l Sk U0 I R
uis PDC AT BE 0, Ji5 HE 2 B AT e U 46

11 $hsiEIMFHER
Fig.11 Drilling test site situation

12 $hkHHERA
Fig.12 Photos of drill bit after drilling
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