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Table 1 Parameter of experimental bit

33 S5ite

Kl 6 B bEEk IR ERUES, HrhEl 6(a)k
1 SESLIEARTESE, KB 6(b) 4 B 6(a)lil JEHE X 184 K
AR BB 6(a)nT LAGE H, R4 B R Hs D) H
Jrml, LT B VAR . e NI B R
HILT 4 &R IS, RGN B R R  tHEL T
ANV B (P RHIsAR SO 4% . ARG I AR P G NI B L2
0 A Rl PR S 4% 2 A DA R B v B NI AT B
T TRk e B — 2 ke A, e e /R N B
5 A BOH T IR AR AT i O 2 SN
P L i 1) P 000 3t 00 455 i I 7 WA T B 9 00 2
BRI MYt BT SR B A RO T S 3811
S5 FNRZ I, R WA BERLJS FE  T IRHsRIR
SO W 6(a)lRIFERT LRI, IR AR AT

S N Hardness, Volume fraction of Diamond Volume fraction Hard abrasive Hard abrasive
ample No.
P HRC diamond/% size/um hard abrasive grit/% grits size/pum grits material
1 15 75 250-325 - - -
2 15 67 250-325 38% 420 SiC

Ble HikInmEsIEIE
Fig. 6 Wear morphologies of bit matrix




1876 hEA SR R

2017 4E9 H

H H A NI BERLH 70 BB AR . AN S WA B Lt 3
T BB, ABIEAMRICIEA B, W 6(b)iT
o aNIACHIFRACS R R A a8E 1 5
Bl Sk HE AT o ) R DAL

Kl 6(c)h 2 SEESIBARIESEL, Kl 6(d) k& 6(c)
[ HED 3B WA . I 6(c) ] LLF H, Jif
PRI RRE , G NI RS 7 IR 5 P bbbk
SCPE, BRI v S U R VR BE IR, & WA B R
JAFTE BT R P IS . B S R I % — 7 1
AR TR NI I T e s 53— 5 TR BURL )
I8 BB 1A G N A N UG P R 68 7 A 158 5 PR O
SN AR () B 45, A T A v < WA PR R ARG
T, SiC ORI R A ARSI FL AR
FIVE G SR BRI J) A e, an
6(d) . Ha, NI 1A B 5 s A H 3
TR, Bk, 7S SRR T rT O M R 1)
s 2 LA v RO S AT A IR . i T SiC ik
A G PRI PR SRR I B AN AR PR £, 38 KR SiC
ROREIR NN, — 77 T 2 2 SRR PR R P e i
(R OUL B AR50 s 5y — 777 10 Y BB 1)U 125 25 B b
I LA PR P RS B BT FBORE S WA BB, s
PR NI DT e o

NI 6(c)HmT DA I, Ao B R A R i e
HH 70 5 BERRAR H DL R A R MG 0 32, 2 Ao
FE LA AR 5 VR0, R AR AR RN RIS A
Wk DRIk, 5 Rl B ) AR 5 2 A1 DUl T T2
AN o DRI Ay PRl S A 25 o e 1 D 2R SR At B
I 7 TA) A7 o T S Js A S A 25 b 1 5 A i A v 1) bt
RE T A BRIR, it DO S R A B2 PR 14 A, s bt
FENA A 5 G NI BURL 2 T —— 8 R PR AH Bz fl
WAL vt BRe, W50 R 55 4 WA ROk i A AH
RN E S L — RO TR SR M RER TR R, Y
ST BEHL B G Z IR R A . ARTDER I 5, AH
i 25 5 4 A IR e A 36 14 L 481 () AH E Bz floxt
SR R TH A 2510 o 12 DR A R 5 R 5 4
WA A AT B A 3 43 S AR, il 7 s
B T S 5 A R A A RS LA 5 B A T 4
NIRRT 77 a0 7(a) &% B 8(a)fTs, U H 05
VL o P T 2R S IR S PR (R R, e i A o i
A Ak v LA T A 1) BRSNS 4 W1 T ) v
B, ARAEGNIAT B 25 o R 5 4 WA ks & A
AHELEE S, BT WA BURL I JS 7 Wl 7(b) & 8(b)
FTm o W) b TR O s b A B (R 1 IO, A PR 3
FEAAE,  HAR AR b 5 52 B T B s Jid 7 1ok 1) 4t
MAE, SRR WA B T 74 00 J LR, I A

FLIBR PR30 128 285 < I A ATV J B L2 i A1 28 1 o
WEEERE ST, WA I IE S 7) Q& AT 4 1F.

(a) Cutting direction

Abrasive

Diamond

Matrix of bit

(b) Cutting direction

O~

Abrasive Diamond

Matrix of bit

B 7 BT BN S A AL ]

Fig. 7 Distribution model of diamond and matrix weaken
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Fig. 8 Mutual sticky between diamond and matrix weaken
particle: (a) Abrasive grits at front of diamond; (b) Abrasive
grits at behind of diamond
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Effects of hard abrasive particles on matrix wear
resistance of diamond impregnated bit

WANG Jia-liang', ZHANG Shao-he”

(1. National Local Joint Engineering Laboratory of Marine Mineral Resources Exploration Equipment and Safety Technology,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,

Central South University, Changsha 410083, China)

Abstract: Based on drilling efficiency decrease when diamond bit drilling extra-hard and strong-abrasive rocks, brown
corundum, SiC and cemented carbide shot particle were taken as matrix weaken elements and put into matrix. The matrix
weaken particle materials influences on matrix structure, friction and wear characteristics were studied by interior drilling
test and SEM. The result show that matrix weaken particle can enhance drilling efficiency and avoiding drilling slipping.
SiC particle can remarkable influence wear-resisting and bending strength of matrix, the suitable concentration is
20%—40%, grain size is 425—500 um. The main effect of hard abrasive particles in matrix is improve the micro wear
morphology for diamond exposure by brittle characteristics and sharpening diamond by hard characteristics.

Key words: weakening matrix; impregnated diamond bit; rock fragmentation mechanism; particle for weakening matrix;

wear resistance
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