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Properties of Chipping in Alumina Tools Made Using
Wet-shaping Process

Akihiko IKUTA*, Yasuhiro FUKAYA** Hideki KYOGOKU?* and Hiroyuki SUZUKI***

synopsis

The wet-shaping process had been used the slurry that dispersed the powder in the solvent. In this study,
for the multipurpose utilizations of the wet-shaping process, the alumina cutting tool was adopted as an
example of application. For the reason, the investigation of sintering conditions and the cutting test of
produced tool ware carried out. And, it was examined whether the wet-shaping process was effective to
produce for the alumina cutting tool as the chipping resistance. From the results, the characteristic of
sintered alumina were kept high performance balance, because there were shown to the relative density of
99%, the hardness of Hv1937, the fracture toughness of 3-4 MPa*m!2, the 4-point bending strength of
711MPa and the grain size of 2um in each sintering condition. In addition, from the results of cutting test,
the large-scale chipping was not occurred to the cutting face in low cutting speed. Therefore, the produced
tool by the wet-shaping process was effective for the chipping in cutting.
keywords: Molding Methods, Ceramics, Slurry, Cutting Tool, Tool Failure
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Table 1 Chemical
powders

compositions of alumina

(a) Reactive alumina

Average Chemical compositions (mass %)
particle size
(um) SiO2 Fe203 Na203 ALOs

0.6 0.02 0.01 0.06 99.58

() High purity alumina

Average Chemical compositions (mass%)
particle size
(um) Na K Ca Fe Si Ga

1055 12¢10° [ 5x10° | 1x10° | 4x10¢ | 5x10° | 1x10°

(¢) Ultrafine particle alumina

Average Chemical compositions (mass %)
particle size

(um)
0.15 9999 | 00003 [ 00004 [ 00002 | 00001 | 00001 0.0001

ALOs Si Fe Na K Ca Mg

4_\3
¢
%

12.70+0.025

Y / 00

Detail A
4.76+0.13

Fig. 1 Shape and size of cutting tool
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Cutting conditions
Work: 855C
Tool: Alununa
Cutting speed: 50.9m/min
Cutting feed: 0.2mm/rev
Depth of cut: 0.5mm
Dry cutting
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(a) Cutting face

(b) Details
Fig. 8 Microstructures of cutting tool in cutting

speed 50.9m/min
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