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Assessment of cutting performance and chip breaking
characteristics with a nondimensional parameter consists
of cutting condition and tool shape factor(I)

- Orthogonal cutting -

LEE Young-Moon*, CHOI Won-8ik*, SEO Seok-Won**

ABSTRACT

In this study a nondimensional parameter, feed/land length(F/L) was introduced, and using
this parameter, cutting performance and chip breaking characteristics of the groove and the
land angle type chip formers were assessed. Specific cutting energy consumed and shape of
broken chip with its breaking cycle time were appraised to find out the ranges of F/L value
where elficient cutting and effective chip breaking could be achieved. C type chip was found
out to be the most preferable in terms of cutting efficiency.

Key words : %X (chip former) H) A2 of|147] (specific cutting energy)
A" (chip breaking) &A™ F7](chip breaking cycle time)
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Fig. 1 Photograph and section view of the inserts
used :(a)groove type(ISO TNMG 160408),
(b) land angle type
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Table 1 Lathe & Cutting Test Conditions

1. Lathe
RPM : 25-1600(12 steps)
Feed :0.07-0.57 mm/rev
Power J10HP

2. Cutting Test Conditions
Cutting Speed :117m/ min,
Feed Rate(20 steps) :0.07 0.09 011 013 0.15 0.19
021 023 025 027 030 033 037
039 042 045 049 053 057 mm/rev

Width of Cut :20mm

Side Cutting Edage Angle :0deg
Back Rake Angle  :0deg

SideRake Angle  :-6deg

Cuiting Fluid none
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Fig. 2 Chip thickness(t) vs. feed rate(f) for
grove(G) and land angle(LA) type inserts.
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Fig. 3 Cutting forces(Fp. Fg vs. feed rate(f) for
groove{G) and land angle(LA) type inserts
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Fig. 4 Photographs showing vestige of chip tool con-
tact of the groove type insert:feed rate:(a)
0.13 mm/rev, (b) 0.30mm/rev.
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Fig. 5 Speceific cutting energy(u) vs. [eed/land

length (F/L) for grove(G) and land
angle(LA) type inserts
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Fig. 6 Chip breaking cycle time(t) vs. feed/land
length(F/L) for grove(G) and land
angle(LA) type inserts
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Fig. 7 (a) Typical chip types:l. snarled, Il 6 or 9,
L C, IV. arc type chips, (b) Ranges of
F/L for the above chip types
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Fig, 8 Chip breaking modes: (a) 6 or 9 type chip,

(b) C type chip
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