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Design of Impregnated Diamond Bit Based on Slipping Formation
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Abstract: Weakening matrix theory was applied on design of the drilling bit in order to improve the drilling efficiency of impreg-
nated diamond bit in hard compact rock formation in this study. The matrix was analyzed with SEM and EDS. The results show
that it can help improve drilling rate by putting matrix weakening particle into matrix. Under the process of drilling, the weake-
ning particle can drop easily from matrix developing non-smooth surface; the pressure between surface and rock is increased
and the weakening particle participates in wearing matrix, increasing abrasive power of rock powder, promoting speed of dia-
mond metabolism. There is an optimum range for matrix weaken ratio, designing too high or too low simply can not improve
drilling rate and bit life.
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Fig.1 End-product drawing
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Table 1 Design parameters of both bits

His ANIAORLE (um) SRIAWREE (o) IGPREBERE (HRC)  S5ALMURIIEE (0) K HECAS

VIHI 1 #2514

1 355~450 88 20
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Table 2 Experimental data of both bits

ks BiFERm)  FEIRE FHEEGm e h D
1 45.4 17 0.56
2 43.5 14 0.61
3 39.2 13 0.92
4 28.4 10 1.13
1.2
(a)
1.0
= 08
)
H 0.6
s
oy
j_ 0.4 F
0.2 |
0.0
15
60
(b)
50
40
)
jg 30 F
B
#
20 -
10 -
0

K2 ikl s

Fig.2 Test results of bits
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Fig.3 Wear morphologies of matrix
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