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Influence of Various Heat Treated Structures on the Machining
Behaviour of Medium Carbon Low Alloy Steel

Shigeo YAMAMOTO, Toru ARAKI, and Masao KANAO

Synopsis:

The behaviours of chip formation during machining heat treated SCM 3 steel with various microstru-
cters were investgated. The obtained results are summarized as follows:

1) Concerning the sufficient condition to the formation of built up edge, this reseach elucidated a
new mechanism different from the previous studies, namely the temperature at front surface of built up

edge was higher than that outside of tool surface.

This seems to be related to strain rate distribution,

degree of blue shortness and generated heat at cutting zone.

2) Cutting force(R) in turning decreased with the hardness in these samples. This can be explain-
ed from a relation between R and shear angle (¢) being dependent on the thickness of deformation
flow layer(F,) of chip. The formation mechanism of F, should also be considered.

3) In the range of this study, a new equation to caluclate the shear angle (¢) of chip was obtained
by replacing the hardness of steel and the cutting speed with the observed F.
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Photo. 1. Microstructures of samples.
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Table 1. Chemical composition and heat treating
condition of samples.

C Si {Mn| P S Cu | Ni | Cr | Mo

0.36) 0.28] 0.73/0.013| 0.017, 0.03 0.05/ 1.05 0.20

A | Annealing(830°C x 1.5h, FC) Hv 168
~n | Normalizing and Tempering » 197
¥ | (840°C x 2h, AC, 600°C x2.5h, AC)
Complete Spheroidizing (730°C X 3h,
51 | TFC, 680°C x 3h) x 4Times, FC 7 150
S Incomplete Spheroidizing (730°CX3h, |, e
2 FC, 680°Cx 3h) X2 Times, FC

Hardening and High temperature
H, | tempering (840°C X 1h, WQ, 650°C X 7 230
1.5h. WT)

Hardening and Low temperature
H, | tempering (840°C X 1h, WQ, 550°Cx | 7 290
1.5h. WT)
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Fig. 1. Schematic diagram of orthogonal cutting.
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Fig. 2. Deformation resistance of steels with
various temperature.
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Fig. 3. Torsion test in the blue shortness range.
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Fig. 4. Cutting forces for steels with various heat
treated structures by lathe-turning.
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