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Development of wire tool by considering cutting surface
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The development of tools that can minimize them is required to effectively

utilize rare materials used in expensive parts without waste. To realize mirror surface of the
cutting surface, it is important to avoid brittle fracture during cutting. For that, the cutting
depth of the cutting edge of nonuniform abrasive grains is necessary to make a constant. Therefore,
a core wire is inserted into a polyimide tube (PIT), on which a mixture of a polyimide solution of
a similar type to that of the PIT and abrasive grains was coated. As a result, the following
conclusions were obtained. (1) ductile cutting of glass is possible using the developed tool, (2)
the combined use of a continuous air flow and Intermittent misting is effective during cutting, and
83) the tool obtained by inserting a core wire into a PIT is robust against breakage and the

iameter of the tool can be reduced.
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Tool tension 10-11N Cutting mode
Wire tool cutting depth C, 100pum
Workpiece and revolution Bor;s;gg?);ﬂass,
Work moving distance 0-40mm Wite tool
Work feed rate Vy 20pm/s
Mist: semidry (ion-water + aqueous cleaner) WS

Abrasive layer: (Polyimidet+diamond+CeO,)

Diamond: 0.5g
Fast

Diamond: 1.0g

Diamond: 2.0g

Tool wear Slow

Ductile

Cutting surface: Ductile
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Removal rate : low
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+Core wire: $0.09mm  (brass plated wire)
*Polyimide tube: inner diameter ¢0.12mm
~ (thickness 13um)
~=Abrasive layer: polyimide solution + diamond .
1 Diamond: ¢4-6pum. 0.5g

(tool diameter: ¢0.4-0.5mm)

i S ! ) i
Continuous mist — Dia (4-6pm) 5@
Brittle surface Brittle surface §* - A £o8~ Dia (4-6um)
i I Polyimide Sa%e08808Y  Polyimide
%o olyimi
<02 ~3:.&5=§9}

Ductile surface

0. ]1m | 0.1mm
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Tool specifications Polyimide tube

+Core wire: ¢0.05mm, sus wire

*PIT : inner diameter $0.08mm, thickness 0.013mm

* Abrasive layer: polyimide solution + diamond 1g + ceria 2g
*Tool diameter: $0.25-0.3mm

*Mist: Continuous air + intermittent misting
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