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A Study on the Cutting Mechanism and
Energy with Saw—toothed Chip

Hang—Young Kim, Seok—Hyung Oh, Nam—Seob Seo

ABSTRACT

in metal cutting various types of chips are produced in consequence of
cutting conditions. Flow-type chips have been studied in most cases because
they are easier to be analyzed, but the actual surfaces of chips are not smooth,
but crushed.

This paper deals with saw-toothed chips, special types of flow-type chips,
which have deep concaves and high convexes and sharp angles on the free sur-
faces.

I tried to establish the theory of saw-toothed chip mechanism through ex-
perimental observation, that is, the mathmatical model of the cutting energy
and cutting mechanism through the geometrical observation of the chips by using

'a microscope.
The results obtained are as follows:

1. The mechanism of saw-toothed chips is different from that of general flow-

chips.
2. In the case of saw-toothed chips, the shear angle must be measured by the
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hypotenuse angle and the rake angle, and the shear angle is more affected by
the rake angle than by the hypotenuse angle.

. The friction angle is represented by B=17/4 + a, -¢ which is different from
Merchant's equation.

. The pitch and the slip are greatly influenced by depth of cut, but the in-
fluence of the rake angle on it is small.

. The normal stress and the shear stress on the shear plane decrease with the
increase of the cutting depth, and they are almost independent on the var-
iation of a rake angle.

. The unit friction energy on the tool face, the unit shear energy on the shear
plane, and the total cutting energy per unit volume decrease with the in-
crease of rake angle and cutting depth.
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Fig. 3 Shear-strain model
Fig. 4 Workpiece.
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Fig. 8 Photomicrograph of chip shape pattern
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Fe | CI|Mn |[Mg| Na|Si | N | C {H |[O|Ti
0.05 | 0.2 | 0.02/0.0/0.15}0.03{0.01{0.03|0.01(0.1|99.4
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