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Preparation of alumina coatings for cutting tools by laser CVD and thier microstructure
Teiichi Kimural, Hideaki Matsubaral, Tetsushi Matsudal, Hiroshi Nomural, Takashi Goto®
'Japan Fine Ceramics Center, Nagoya 456-8587
’Institute for Materials Research, Tohoku University, Sendai 980-8577
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o-Al)O; coatings were prepared by laser chemical vapor deposition (LCVD) and the deposition conditions on phase, orientation and
microstructure of ALO; film were investigated. y-Al,O; films were obtained at deposition temperature below 1100 K, whereas
o-ALO; films were obtained at deposition temperature above 1100 K. y-ALO; films were morphologically characterized by a
cone-like structure, while a-AlLOj; films had hexagonal faceted grains. Porous a-Al,O; films were formed at high T, (443 K) and
low Py (047 kPa). At T,, = 413 K, 0-Al,O; film had hexagonal and rectangular plate-like grains with finely faceted edges. With
increasing Py, = 0.93 to 1.4 kPa, (006)-oriented a-AlLO; film with a hexagonal terrace texture was obtained.
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Fig.1  Surface SEM images of Al,O; films prepared
at T\, = 443 K and various Py, and P : P, = 0.93 kPa
and PL. =192 W (a), P, = 1.4 kPaand P, = 192 W (b),
P«=093kPaK and P_=238 W (c), and at P, =192
W and various Py and T,y P = 0.47 kPa and T, =
443 K (d), P =047 kPa and T, =433 K (€), and Py
=23 kPaand T\, =433 K (f).
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Fig. 2 Effects of P and T, on the texture of
AlLO; films prepared at PL = 192 W.  Open
circles: a-Al,O; films; open triangles: a- and
v-ALO; films; open rhombic: o- and 6-AlLOs
films; open reversed triangles: y- and 0-AlLO;
films; open squares: y-Al,Os films.
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