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Cutting Force of Low Alloy Steels in the Cutting Speed Range in which a Built-up Edge Forms
Shigeo Y amamoro, Hirooki Naxanma and Hirobumi Mivan

Synopsis : A method for estimating the cutting force was studied on the low alloy steels machined with the cutting speed which

formed a built-up edge.

At first, the width of the chip shear region(Ws) and the tip radius of the built-up edge(Br) were measured with a
micro-machining device. The correlation of them with the hardness of work materials(H) and the cutting speed(V) was

obtained.

In the second place, the deformation resistance of the chip shear region (Kfs) and that of the built-up edge(Kfb),
which were obtained by the analysis of the previous experimental results, were also correlated with H and V.
Multiple regression analysis was applied between the components of cutting force and the five factors of Br, Ws, Kfs,
Kfb and microstructual one. It gave the equations to estimate the cutting forces(principal force, side force and thrust
force) from H and V. A good correlation was found between the calculated and the measured values.
Key words : low alloy steel ; machinability ; cutting force ; chip shear region; built-up edge; deformation resistance; multiple

regression analysis.
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Table 1. Chemical composition and heat treatment
of work materials.

Chemical composition of work material.
(mass%)

C Si Mn P S Cr Mo
0.35 0.25 0.78 0.018 0.023 1.12 0.16

Heat treatment conditions and hardness.

Work materials(¢ :60mm, £:300mm) Hardness(HV30)

Annealed 1123K+1.5h—F.C 168
Normalized 1113K-1.5h—A.C, 923K-2.5h—A.C 204
Spheroidized (1033K'3h—>F.C%983K'h) X4Times—>F.C 158
Quench & Tempered 1113K+-1h—W.Q, 873K+1.5h—0.Q 305
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Fig. 1. Micro-machining method of cutting region
and variation of micro-machining force.

Fig. 2. Micro-machining device.
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Fig. 3. Relation between hardness of samples and

cutting force during micro-machining.
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device.
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