33

TIVI = LS OEIEIERICRIET
AREBEVEORE

MHE  E—T - dg R HE OEATTT N

The effect of coating of organic polarity substances on the cutting force of
aluminum polycrystalline

Shin-ichi IKEDA, Masashi NAKATSU, Kohsuke TAGASHIRA and Hiroyuki KOJIMA

Abstract

In order to examine the effect of the coating effect, on the orthogonal cutting (cutting speed :
50-400mm/min, cutting depth : 0.02-0.1mm) of recrystallized aluminum has been carried out. Coated
material is liquid paraffin which contained 0.2wt% of oleic acid (organic polarity substances). Cutting
surface has been pre-cut to keep constant depth of work-hardened layer. To clarify the factor the
cutting force, cutting surface roughness and the shape of chip have been measured. The rake angle of
hard alloy metal tool was 5 degrees and radius of cutting edge was 0.01lmm. The following results
were obtained. 1) The coating effect (the decrease of the cutting force, the improvement of cutting
surface quality, the changes in shape of the chip and so on) was observed by cutting of coated surface.
2) Reduction rate by cutting of coated pre-cutting surface was not changed for cutting speeds between
50 to 400 mm/min. 3) With the increase of cutting depth, the reduction rate decreased. 4) When the
hardness(HV) of pre-cutting surface is 35 to 60, the coating effect was remarkably observed. But the
coating effect cannot recognized for the coated cutting surface which has not been pre-cut.

Key words : Rebinder effect , coating effect, organic polarity substances, oleic acid, liquid paraffin,
cutting force, cutting surface, recrystallized aluminum.
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Fig.1 The region of the coated part on cutting
surface
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Fig.2 Photographs of cutting surface and chip
of non-pre-cutting surface
(a)Cutting surface (b)Chip
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Fig.3 Effect of depth of cutting in the last pre-
cutting on cutting force
Cutting speed : 100mm/min
Cutting depth : 0. 02mm
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Fig.4 Relation between cutting surface roughness
and depth of cutting in the last pre-cutting

Fig.5 Photographs of pre-cutting surface
Direction of roughness :
(a)cutting direction
(b)a right-angled a direction to cutting
direction
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<-—— (Chip flow direction

Direction of roughness : (a)cutting direction
(b)a right-angled a direction to cutting direction
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Relation between Micro-Vickers hardness and
depth from cutting surface
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Fig.8

Effect of cutting depth on cutting force when
the depth of cutting in the last pre-cutting is
0. 05mm

Cutting speed : 100mm/min

Cutting depth : 0. 02mm
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Fig.9 Effect of cutting speed on cutting force
Cutting depth : 0. 02mm
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Fig.10 Effect of cutting depth on cutting force
Cutting speed : 100mm/min
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