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The effect of coating of organic polarity substances on the cutting of aluminums

Shin-ichi IKEDA, Masashi NAKATSU, Noboru FUJIKAWA
Ken YONEKAWA and Kohsuke TAGASHIRA

Abstract

The coating effects on the cutting behaviour were examined for orthogonal cutting (cutting speed
: 100 mm/min, cutting depth : 0.02 mm) in recrystallized or cold-rolled aluminums. Coating materials
are liquid paraffin containing 0-100 wt% oleic acid of organic polarity substances. Cutting surface has
been pre-cut to keep constant depth of work-hardened layer. The rake angle of hard alloy metal tool
was 5 degrees and radius of cutting edge was 0.01 mm. The cutting force, cutting surface roughness
and the shape of chips have been measured. The following results were obtained. 1) In recrystallized
and pre-cut aluminums, the coating effects, which are the decrease of the cutting force, the improvement
of cutting surface roughness, the thinning of the chip, were never observed with oleic acid under
0.1wt%. 2) In cold-rolled and pre-cut aluminums, the coating effects could be observed with 100wt%
liquid paraffin. These effects by 100wt% liquid paraffin was different from the effects by oleic acid by
the SEM observation of the free surface of chip.

Key words : Rehbinder effect, coating effect, organic polarity substances, oleic acid, liquid paraffin,
cutting force, cutting surface roughness
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Fig.1 The region of the coated part on cutting surface.
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Fig.2 Relation between the cutting force and
concentration of oleic acid.
Cutting speed : 100 mmin
Cutting depth : 0.02 mm
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Fig.3 Effect of coated material on the rake
surface of tool on the cutting force.
Coated material : 100wt% Oleic acid
Cutting speed : 100 mmin
Cutting depth : 0.02 mm
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Fig.4 Effect of the strain hardening layer on
the cutting force.
Coated material : 0.2wt% Oleic acid
Cutting speed : 100 mmin
Cutting depth : 0.02 mm
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Fig.5 [Effect of coated materials in recrystallized
or cold-rolled aluminums on the cutting force.
(a) Non-coated
(b) Owt% Oleic acid (Liquid paraffin)
(¢) 100wt% Oleic acid
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Fig.6 SEM photographs of the free surface
of chip in the cutting of cold-rolled aluminum
(a) Non-coated
(b) Owt% Oleie acid (Liquid paraffin)
(¢) 100wt% Oleic acid
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