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Table 1 Measured results of cohesive ability of matrix materials to diamonds metallized with different elements

K RN 4 I T PR Ti— Cr &RIAHNS 5% Ni— Fe—- BERIAHN  PE8 Ni— W - B &RIA

= 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 4.26 160.9 2.89 109.4 2.68 101.3
FHE 2.54 96. 1 4.21 159.2 2.68 101.3 2.79 105.4
[fz 1.00 1.0 1.657 1.657 1.055 1.065 1.098 1.098
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Comparison of strength of metallized diamonds with

K 1

Fig. 1
nonmetallized diamonds from different temperature

hot-pressed and sintered diamond products
X R Ti— Cr W7 O 858 Ni—- W - B&WIf; & 88 Ni
—Fe— B<WI41; @. ARUEBE NI

h T G e NI AR R G R B R ) B
IR, 64k 24 8 4 WA (4 950 C, 1072~ 1073
Pa, {R35 20 min $A0 B T2 95 4 W47 43 5l 7EAT
T X PFEATH AT (XRDOFSY, Hgh LR 2.

AN 2 BT, B 4 1 4 WA 2 T E g3l
TR T ALY FesCr WC, TiC 25 41 B 1K B% B 3
g L /D> 1 480 4 W 1) SR AR A T 3880 T 4 1
£ 5 G I B R, A4 = T WA A
Feaoe v, $em T NIA A e D). R R B, HIT
T 4R OB TiC) 1 4 WA R gsoe P i df

VA 4 WA 1 B8 ) e it 30K 3 0 W I o 7 Y A
— AR e ) AR A S B T

2 FRfRasInHG oo

ES e R WA B4 = S LR L h =41l
80 % Ze A, A TF A A . A AR AT 45 < FX) 12 H

Kl 2 B & e I &R I X S AT i o0 4
Fig.2 XRD of diamonds metallized with Ni — Fe — B (a),
Ni—W-B (b) and Ti— Cr ()
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Table 2 Measured results of Co-based and Fe-based composites

adding rare earth element Ce
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B S R 2R v SR
37,3839 w(Ce)=0,Co % 578 28
40,41,42 w(Ce)=0.3%,Co 3t 644 29
31,32,33 w(Ce)=0.3%,Fe 3 710 33
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Table 3 Measured results of Co-based and Fe-based diamond

composites adding rare earth element La

ﬁt R JUAS R 4
f oML SN (/RS
1 w(La)=0,35% Fe, M4 NIA 301 71
2 w(La)=0,35% Co» INHE MG KA 590.8 89
3 w(La)=0.3%,35% Fe, MR A 591 91
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Fig.3 DTA — 7 diagram of diamonds metallized with Fe
(35, Ni (1) and Co (2)
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Fig.4 DTA—7 diagram of pure Fe (1), pure Co (3) and
Fe adding rare earth element (2)
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Fig.5 DTA -7 diagram of pure Ni (1), pure Co (3) and
Ni adding rare earth element (2)
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Fig.6 DTA—7 diagram of 35% Fe-based composites (1),
35% Co-based composites (3) and 35% Fe-based

composites adding rare earth element (2)

(1) 35% Fe JE:EGM B DTA -7 #2400 T
Kl 3~6 .

IR DTA — 7 Mg 18 58 it bRk 1 5 B #us
C,,HHAR I F 1V J 5 AR AR 455 S B )T
e, i R et

¢,-c, i} {dT/ddee/dz J

m dH,./dt —dH,/dt
K dH/de TR D) # (mW), & DTA
— 7 MM AAAR, m AFE SR, mg, N5 ¢ 1R
KZUWD(ALODIH KS 5, Mhr e AR
MHKSHE. Cprm>m.dH./dt LI dH,/dt 274
CAIH & A RHVE C, SIMEIZIK R B o KK
ES/IE 7NN
yC

E:m. 2
Kby AMMIRHRSH E A#ERIE, k=23
WRWERE N, MR E T, v, E —EWN C, &K,
W o @K, EWIATE 20 CH, o AHN0.8+1) X
107°/°C,100~900 CHf EFHH] 1.5x10 °~4.8x
10°6/C RO NIA K IG AR A C, mil
a WKL C, AR o W/ IR IR, b 2 A8 WA 5 iR
A TAVAN = AR 3k DRI A I g A JiE A4 6T 46 A )
TR B R AT I BB vl S B AR 11 H 1)

BAA BRI I A C, Z2MH AC, AR, 2%
B A BK, PRI IR AAA R 48 18 AL fHBUR. — K
A5 TG AT A FEE 46 I A (1 6 B8 ) A2 il Sk Joe &
S5 SV HVN B BG4 ) PR E ), XA P R

(D

Ao PO IR G NI L4 T (daNDs AL h iR
I (mmD s D A& NIA B (mm)s A A4
NI T TR (mm?) s E R IR AR SR PER i (MPa) .
MEXFTH, AC, TR, Aa K, WAL K,
MoK PR, IR MRS NIA TR RE K.
3~6 My W, AW I L oc = Mk 7y, — i
KRR KT AC, WA, T Ad &AL
K FEIR MM R4 7 AL 36K, Wi ) P i
T s BRI, J AT 4 WA (9 L e 38 0 T, iR A
BEPESE N T, R Rl S DB R T, DU AR
T RSk R T R, B A RS N 1ot
FOE B NI IR R E BRI — AN R A A RS

3 Nk SR G g 4R

O T b A A B 2 R K B D R ik 9 e
WA AN R o0 3 (V0 i PR C 7 i AL Sk
R FH AR B < ) Ay R0 AR 8 T s 6 3% 1) B AP 7 7
iy A Sk AE RIS B AT T RS
BREA R I 4.

* 4 AEISEIEL Sk A e 45 R
Table 4 Tested results of rock drilling with different type dia-
mond bits
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EXPERIMENTAL RESEARCH INTO INCREASE OF
WORKING EFFICIENCY OF DIAMOND DRILLING BITS

Tang Fenglin Yang Kaihua Duan Longchen Zou Qinghua
(Faculty of Engineering» China University of Geosciencess Wuhan 430074, China)

Abstract: In this paper, two technical methods: the diamond coating and the addition of rare earth ele-

ments to matrix materials, are proposed, in line with the results derived from the experimental research, to

improve the thermal stability of diamonds, the cohesion of matrix materials to the diamonds and their corre-

sponding performance. These two technical methods can serve as favorable conditions for the substitution of

Fe for Co in the matrix material.

Key words: diamond coating: addition of rare-earth elements; substitution of Fe for Co.



