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23 The BPN(back propagation network)
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Table 1. Specificalion of insert and tool holder

classification TPGN TRMG
(Non chip breaker) |(KC type chip breaker)
grade K'T300 K250
standard 160304GN 1604041KC
tool holder CTGPR PTGN2020K16

Zag A B 7t A7)E Table 28t ¥ A¥
oA MElgt Btz table 37 FTh
Table 2. 'I‘(ﬁ)lﬁ g_cometry

classification TPGN TNMG
major cutting edge 0° 0°
back rake angle 0° -6°
effective rake angle 6° -6°
side relief angle 11° 0°
nose radius 0.4(mm) 0. 4(mm)
inclination angle 0° -6°
Table 3. Cutting condition
cutting speed | depth of*cut feed

(m/min) (mm) (mm/Tev)

005, 010, 015 025
5, 100, 150 | 04, 08 12 > » 015, 025
( 005 0iu, 025, 033)
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Table 4. Performance of cutting force standard deviation

. KC t

classification . ype Non-chip breaker
chip breaker

number of samples 36 36

number of errors 5 4

accuracy percent(%6) 86 89
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Table 5. Structure of BPN for training neural network

lassificati KC type Non~-chip
assification
classticati chip breaker breaker
number of input units 3 3
number of hidden units 6(3,3) 6(3,3)
number of output units 5 3
number of hidden layers 2 2
inputs(cutting speed, 3 3
depth_of cut, feed)
outputs{chip type) 165) 13
Table 6. Input conditions for learning
cutting condition 1 2 3
cutting speed
50 100 150
(m/min) ’
feed
ce 0.05 (0.10) | 015 (0.25)| 0.25 (0.33)
(1nm/rev)
depth of cut
pi of cu 04 08 12
(mm)

» ()9 olEE el e B

BPN& Ay & Folo] 2 Arzo] o} 3U¥elg 22
Lo gg Mzich g 25709 patterns& EEOE total
error 3t& 002 +E02 gE Azon] Y572k table 7,

table82 Zcl.

Table 7. Learning condition and results{KC chip brcaker)

cutting condition [actual chip type chip Atype of
learning results
cuttingidepth |\ V1l 2|3|als|1 {2 |3 |4]s
speed Jof cut
3 1 1]11070{0|0[0%9;0 |0 [0 |0
1 2 110/1{0]010]0 1098j0.02]/0 |0
3 3 2(0(0{1[0]|0|0 {001/0.96(0.02] 0
2 3 210[0/0]1]0j0 |0 004093 0
1 3 3/0j0]0[{0]1}j0 |0 |0 |0.02]0.98

Table 8. Learning condition and results(Non chip breaker)

cutting condition |actual chip type Chm_) type of
learning results
cutting| feed [depth| 1 2 4 1 2 4
speed of cut
2 1 2 1 0 0 109 ] 003 0
3 2 1 1 0 0 | 098 0 0
1 3 1 0 1 0 0 0.96 0
1 3 3 10 0 1 0 0.03 | 099
2 3 2 0 0 110 001 | 099

st& e o) Rstel AlWBIA] o4 WAIRIE HAES
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“Table 9. Performance of neural network

classification I,((' type Non-chip breaker
chip breaker
number of learning 25 25
patterns
number of test 25 25
patterns
number of errors 2 3
accuracy percent(%6) 92 88
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Table 10. Test results ( KC type chip breaker)

cutting condition test results

actual

culling | depth fecd 1 2 3| .4 5 |chip type
_speed ol cut N Jo

1 3 1| oloesloos| of 0] 2
"1 2 3l 0| 0] olowjoss| 5
3 225 0| olosjomw| 0| 4
3 | 3| 1] ojogsjooe of ol 2

2 | o5 af[ o[ of ofoofoss| 5

Table 11. Test results (Non-chip breaker)

Viicultimz condition | fest results | actual chipm
;'Lxlling feed | depth 1 2 4 type
speed_ | of cut
2 05 2 0.99 1 0.03 0 1
3 | 2 | 3 0] 0 [09% 4
3 2 2 |os| o | 050 4
05 2 3 |om|oss| 0o | 2
2 T | 25 |09 |0 | o 1
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