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Optmization of Cutting Condition based on the Relationship between Tool
Grade and Workpiece Material (2nd. Report)
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ABSTRACT

In optmizing cutting condition for face milling operation, tool wear is an important machining factor. For the purpose of

establishing the relationship between various machining factor and tool wear, cutting tests have been performed. As a

result, hardness and chemical composition of workpiece material, chemical composition and grain size of cutting tool and

cutting speed have been selected as machining factor. In addition, relationship between feed rate and workpiece hardness

has been observed. Prior to utilizing cutting condition

recommended by 'Machining Data Handbook(MDH)' as a

knowledge base, an analysis for the validity has been provided. Based on this analysis, too! life criteria applied by MDH

has been modified. Finaly, using MDH recommended data for neural network trainning, we can compensate the result

from the trained neural network for optimizing cutting condition for some given workpiece and cutting tool.
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Fig. 1 Tool Wear for Various Feed Rate
V=120m/min, t=0.2mm, workpiece=SCM4,
too! grade=Carbide P Grade)
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Fig. 2 Tool Wear for Various Workpiece Material
(V=120m/min, {=0.15m/rev, t=2.0mm,
tool grade=Tungsten Carbide P)
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Fig. 3 Tool Wear for Various Cutting Speed
(t=0.2mm, £=0.15mm/rev, workpiece=SCM4)
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Fig. 4 V-T Curve of Carbide P Grade for cutting SCM4
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Workpiece : Hardness(HBN), C, Mn
Carbon Steel [Tool Grade : WC, TiC+TaC, Co,
Grain Size, Coated/Uncoated
Workpiece : Hardness(HBN), C, Mn,
) Ni, Cr, Mo
Input Vector Alloy Steel Tool Grade : WC, TiC+TaC, Co,
Grain Size, Coated/Uncoated
Workpiece : Hardness(}BN), C, Mn,
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Stainless Steel Tool Grade : WC, TiC+TaC, Co,
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Target Optimal Cutting Speed(Vey), Optimal Feed Rate(fon)
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Node Stainless Steel 15

Table. 2 Structures of Neural Network for each
Workpiece Family
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