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(26) INFLUENCE OF BIT WEAR ON ROCK MASS DRILLABILITY OF ROTARY PERCUSSION DRILL
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Abstract

This paper aims to clarify the influence of bit wear on rock mass drillabity, mainly
the drilling rate of rotary percussion drill and to predict the wear life of drill
bit. Using a new laboratory apparatus equipped with a portable perccusive-rotary
rock drill, several drilling tests were executed for 5 kinds of rock specimen (gran-
ite, 2 sandstones, andesite and diabase), and each thrusi and bit diameter were
ranged for 0.21~1.47KN and 16~32mm, respectively. In-situ tesis were also executed
by use of full-scale rotary percussion driil for 4 kinds of rock mass.

The results of multiple regression analysis for drilling rate V of rotary percus-
sion drill are as follows:

V=Vo—bwW, W=Kwet

wvhere Vo: initial drilling rate of new drill bit (cm/min), W: amount of wear (g),
t ! penetration time (min).

Therefore, V=Vo—Kkwebwt
Vo=0.168-D"!-81.pP0-13, Fd! - 05. 5 {-0.56 (141.25Cr2 32)
Kw=6.94x10"16.D"1-05.p-0.88, 2. 93, 500.03
bw=2.57x1010.D—2.37.p0.22.Ed-i.18,0Co.02

where D: bit diameter (mm), P: thrust (KN), Ed: impact energy (Nm/min),

ot: radial compressive strength (MPa), Cr: coefficient of crack,

gc: index of rock mass strength for wear (MPa).
There is a threshold point after which the amount of wear increases rapidly and the
critical drilling rate Vc is 409 of the initial one Vo, which we call "first
critical wear 1ife”. As the results, the first critical wear life Tc and the first
critical distance of penetration Lc,

Tec=0.60Vo/ kw*bw, Lc=0.42Vo0?/ kv bw

could be obtained.
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