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Fig-1 Comparison of strength of metallized diamonds with
nonmetallized diamonds from different temperature

hotpressed and sintered diamond products
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Table | Measured results of cohesive ability of matrix materials to diamonds metallized with different elements

R 4 1 A ot B Ti— Cr SR &

BEPE Ni—Fe—B 4RI 4 & BE7E Ni— W —B & W41

3
b

P/kN o/ MPa P/kN o/ MPa P/kN o/ MPa P/kN o/ MPa

1 2.56 96.7 4.14 156.4 2.17 81.9 2.54 95.8

2 2.25 84.9 4.74 179.1 2.92 110.4 2.89 109.4

3 2.79 105. 4 3.71 140.3 2.74 103.6 3.04 114.9

4 2.57 97.3 1.26 160.9 2.89 109. 4 2.68 101.3
G 2.54 96. 1 4.21 159.2 2.68 101.3 2.79 105.4
% 1.00 1.0 1.657 1.657 1.055 1.065 1.098 1.098

T2 RIMHLITRE (Ce) B Co B Fe BRAFMERNE L0 (B La 4l Ce 52 Gd 55) 4T Ti50 . fi 1
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Table 2 Measured results of Cobased and Febased matrix

adding rare earth element Ce

RS w(eo/% mpxm TSR BUEME/
37,38,39 0.0 Co & 578 28
40,41,42 0.3 Co & 644 29
31,32,33 0.3 Fe 3 710 33

R3 AMBLTRE(La) i Co BRI Fe BENAEEHM

RHEREME SR
Table 3 Measured results of Co-based and Febased diamond

composites adding rare earth element La
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Fig-2 Principle scheme of constant penetration rate system

while diamond drilling
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Fig-3 Drilling experiment stand for flushing with foam
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Table 4 Drilling experiment results for flushing with foam and

without constant feeder

%5 n/(remin 1) @/ % m/g /s v/ (mm s 1)

715 1.4 1.1 185 0.378

1 715 1.0 0.15 176 0.398
715 0.6 0.1 137 0.511

1130 1.4 1.0 78 0.897

2 1130 1.0 0.6 81 0.864
1130 0.6 0.2 95 0.737

1500 1.4 0.55 56 1.07

3 1 500 1.0 1.2 40 1.50
1 500 0.6 0.25 49 1.22

n- BEEE s P T YRR I MR AR B0 m- B Sk 20 I 2
o BHEERTIE] s o WU -
®S5 RAELAHRENBERAFEHAEER
Table 5 Drilling experiment results for flushing with foam and

constant feeder

% n/ 1 /% 4 1 m/g t/s v/ 1
%  (remin ) (mmer ) (mmes )

715 1.4 0.08 0.30 52 1.35

715 1.4 0.12 0.22 35 2.00

715 1.4 0.16 0.15 26 2.70

715 1.0 0.08 0.25 52 1.35

1 715 1.0 0.12 0.20 35 2.00

715 1.0 0.16 0.10 26 2.70

715 0.6 0.08 0.60 56 1.35

715 0.6 0.12 0.15 35 2.00

715 0.6 0.16 0.10 26 2.70

1130 1.40 0.08 0.25 33 2.12

1130 1.40 0.12 0.20 22 3.18

1130 1.40 0.16 0.35 17 4.10

1130 1.00 0.08 0.15 33 2.12

2 1130 1.00 0.12 0.35 22 3.18

1130 1.00 0.16 0.40 17 4.10

1130 0.60 0.08 0.25 33 2.12

1130 0.60 0.12 0.10 22 3.18

1130 0.60 0.16 0.45 17 4.10
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Fig-4 Dependence curves of diamond bit wear (m) on vol~
ume fraction of surface active agent solution ( ¢)
while rotary speed is 715 r -minil(a) and 1 130 1.
minil(b) with constant penetration rate feeder and
without the latter
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Fig-5 Dependence curves of diamond bit wear (m ) on pen-
etration per revolution while rotary speed is 715 mm
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Fig-6 Dependence curves of diamond bit wear (m) on vol-

ume fraction of surface active agent solution ( ¥)
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Experimental Research into Increase in Diamond Drilling Effectiveness

TANG Feng‘linl, DUAN Long‘chenl’ H. B. Conoses’, ®.®. Pycos’, ZOU Qing‘hualy LIU Xiao‘yangl
(1. Engineering Faculty, China University of Geosciences, Wuhan 430074, China: 2. Moscow State Ge~

ology and Prospecting Academy, Moscow

117873, Russia)

Abstract ; In this paper, the diamond metallization and the adding of rare earth elements to the matrix

materials are two major methods for the increase in diamond drilling effectiveness, as suggested in authors ’

experimental research- This increase can be achieved by the application of the drilling at a constant penetration

rate based on the footing per cycle- The foam may serve as the flushing medium of the drilling technique-

Key words: diamond metallization; constant penetration rate; drilling technology of foam circulation;

drilling experimental effectiveness-



