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The Prediction of Tool Wear by Cutting Force Model

in the Machining of Die Material
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ABSTRACT

Tool condition monitoring is one of the most important aspects to improve productivity and quality and to achieve

intelligent machining system. The tool state is classified into three groups as chipping, wear and fracture. In this study,

wear of a ceramic cutting tool for hardened die material(SKD11) was investigated. Flank wear was

occured more

dominant than crater wear. Therefore, to predict flank wear, the modeling of cutting force has been performed. The

modeling of cutting force by an assumption that act the stress distribution on the tool face obtained through a numerical

analysis. The relationships between the cutting force and the tool wear can be constructed by machining parameters with

cutting conditions. Experiments were performed under the various cutting conditions to ensure the validity of force models.

The theoretical predictions of the flank wear is approximately in good agreement with experimental result.
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Table 1 Cutting Conditions

Cutting Speed [m/min] 60, 80, 100, 120, 140

Feed Rate [mm/rev] 0.08, 0.10, 0.12
Width of Cut  [mm] 1.0
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(b)Y T = 42 min (VB=0.3 mm)
Fig. 1 Flank wear pattern of ceramic tool

(v = 60 m/min, f = 0.10 mm/rev)

() T = 42 min (KT = 94 )
Fig. 2 Crater wear pattern of ceramic tool

(v = 60 m/min, f = 0.10 mm/rev)

Fig. 3 Stress distribution occured by cutting force
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Fig. 4 Schematic diagram of experimental setup
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Fig. 6 Variation of principal force with flank wear

(f = 0.10 mm/rev)
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Fig. 7 Variation of feed force with flank wear

(v = 100 m/min)
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Fig. 8 Flank wear progress for cutting time

(f = 0.10 mm/rev)
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Fig. 9 Variation of stress according to cutting condition

_.66_

Wear [mm]

Fig.

Wear [mm]

Fig.

Wear [mm)]

Fig.

0.4
0.35
03
0.25 |
02t
0.15 |

TTTTTT

01 g o - Measured
0.05 — Predicted

0 . . . . . .
0 5 0 15 20 25 30 35 40

Time [min]

10 The comparision of estimated wear and measured
wear using principal force

(v = 80 m/min, f = 0.10 mm/rev)
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11 The comparision of estimated wear and measured
wear using feed force

(v = 80 m/min, f = 0.10 mm/rev)
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