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Abstract

Cutting oil cools the chip and a tool as well as lubricates the chip-too! interface, the flank
and machined surface. Rehbinder effect has been known as a phenomenon, the reduction of
mechanical strength, when the metal is exposed to a polar organic environment or the surface
of metal is coated with some polar organic substances.

About the cause of Rehbinder effect there have been many different ideas by Rehbinder, Shaw,
Barlow, Sakida and etc. In this report, the effect of polar organic substance (CsH;CH; +C,H,
(CHs)»+CH:OH+Cs H:0;) (magic ink) upon the mechanism of chip formation on the orthog-
onal cutting of copper and mechanical properties of the work material are experimentally disc-
ussed with various rake angles. As expected no lubrication action could ke noticed, but the
shear angle increased and the cutting force and shear strain on the shear plane decreased,
therefore the work material must be embrittled under polar organic substance.
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Fig. 1 Experimental apparatus
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Table 1 Orthogonal cutting condition

Work material Copper, width, : 3mm

|
|

Single straight edge SKH9
Rake angle : —10°,10°, 30°
Clearance angle : 5deg

Radius of edge : less than 2um

Cutting speed 0. 342m/min

Depth of cut 0. 010~0. 100mm

Magic ink (C;Hs CH,+CeH,
(CHs) . +C,H,OH+-C.H,:0,)

Coating material
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