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A Study on the Cutting Characteristics and Detection of the Abnormal
Tool State in Hard Turning

Tae Young Kim*, Hyung Gon Shin', Sang Jin Lee”, Han Gyo Lee'"

JL Abstract f

The cutting characteristics of hardened steel(AISI 52100) by PCBN tools is investigated with respect to cutting force,
workpiece surface roughness and tool flank wear by the vision system. Hard turning is carried out with various cutting
conditions; spindle rotational speed, depth of cut and feed rate. Backpropagation neural networks(BPNs) are used for
detection of tool wear. The input vectors of neural network comprise of spindle rotational speed, feed rates, vision
flank wear, and thrust force signals. The output is the tool wear state which is either usable or failure. The detection
of the abnormal states using BPNs achieves 96.8% reliability even when the spindle rotational speed and feedrate
are changed.
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Table 1 Chemical compositions of workpiece(vol.%o)

Material C Cr | Fe | Mn | Si P S

specimen | 0.98-1.1 | 1.4 |97.05{ 0.35 | 0.25 | <0.25|<0.25

Table 2 Conditions for tool evaluation

condition (rir/);eii) (mlifjriv) l()nell:l})l Tool Material
11 130 0.157 04 high CBN
12 130 0.079 04 (TaeguTec
13 65 0.157 0.4 KB90)
21 130 0.157 0.4 low CBN
22 130 0.079 0.4 (TaeguTec
23 65 0.157 0.4 TB650)
31 130 0.157 0.4 coated carbide
32 130 0.079 0.4 (TaeguTec
33 65 0.157 0.4 TT1500)
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Fig. 1 Typical force progression over the life of a
high CBN cutting tool(v=130m/min, f=0.157
mm/rev, d=0.4mm)
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Fig. 2 Typical force progression over the life of a low
CBN cutting tool(v=130m/min, =0.157mmv/rev,
d=0.4mm)
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Fig. 3 Average cutting forces for group 1, 2, 3
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