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Prediction o micro drill break through thrug monitoring

YANG Zhao-jun, YANG Yong ha , JIA Qing xiang , WANG Wa-guwo

( College of Mechanical Science and Engineering,
Jilin University, Changchun 130025, China)

Abgract :With 50 HSStwig drillsof 0.4 mmin diameter used as sanpleson a CNC high geed pred s drilling mer
chine, limit thrug vauesof micro drill breaks were examined while No. 45 carbon ged was drilled. 1t is conduded
from parameter evad uation and gatigicsthat the limit thrugt va uesobey the logarithm normd digribution law. The
way of monitoring the threshold of thrust wasd o devdoped udng the rdiability theory. Experimenta orrline moni-
toring was run at dfferent rdiable levds. When the rdiable levd sdected was 0. 999 and the drill utilization ratio
was the same as that of in ordinary drills, the drill break ratio of 10 drills decreased from 30 % to O.
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Order-gatigtics variabes of the limt vdue of
thrusgt (N)
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n; i ni i ni i ni i

N

37.5 11 41.0 21 42.4 31 43.0 41
38.6 12 41.2 22 42.6 32 43.1 42
39.7 13 41.2 23 42.7 33 43.2 43
39.9 14 41.4 24 42.7 34 43.3 4
40.0 15 41.5 25 42.7 35 43.3 45
40.0 16 42.5 26 42.8 36 43.4 46
40.0 17 41.7 27 42.9 37 43.5 47
40.1 18 41.9 28 42.9 38 43.5 48
40.4 19 42.0 29 42.9 39 43.6 49
408 20 42.3 30 43.0 40 43.7 50
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Fg.1 Sraght-square drawings of frequendes of the limit
vauesof drilling thrust
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( Tab.2 Experimentsof ordinary drilling
F.(n):—]—J"lexp 1 2 3 456 7 8 910
0.0511 JEIO n 38 12 25 9 17 21 24 33 19 48
(Inn - 3.75)° q 5 246
- 5 xo0.05122 19" 6 10
3 10
4 1 '
4.1 2 2 3
. (8 , 2 R 0.999,
R(n) fir 35.1N, 3 3 R
F.(n) 0900, AR 39.8 N, 4
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3 (R=0.999,fr 35.1N ; 39.8 N,
Tab.3 Experimentsof onrline monitoring drilling ( R = 0. 217 , 36 %
999,fg = 35.1N) 10
1 2 3 45 6 7 8 9 10 186 ,
24 17 26 22 7 18 32 23 12 15 19 ’ 3 ,
126 30 %, 10
217 ,
4 (R=0.900,fr=39.8 N) 22 ’ °
Tab.4 Experimentsof onrline monitoring drilling ( R = 0. ’ 50 %; 2
900, fir =39.8 N) ’ 20%
1 2 3 45 6 7 8 9 10
13 8 40 14 28 16 17 25 20 36 S
217
2 (1) :
(2
, ©)
: 9 : :
10 Q0 ' )
35.1 N, 196 ) ;
118 % , )
2 :
17 , 10 159
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