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Evaluation of Cutting using High-speed Contra-angle Hand Pieces
for Micro Motors

OKAMOTO TAKESHI, IWAHORI MASATOSHI, ISHIDA KATSUSHIGE and Y AMAUCHI MUTSUO
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To compare cutting using high-speed contra-angle and air turbine hand-pieces, we performed the following:
1) investigation of the appropriate cutting load and the properties of the cut surface, 2) observation of the mar-
gin of an abutment tooth prepared using an extracted human teeth and evaluation of the surface properties, and
3) a questionnaire survey of the feeling on cutting.

Three models of high-speed contra-angle hand pieces and 2 of air turbine hand pieces were used. The dis-
tances on cutting an epoxy resin and ceramic block per second at 200, 000 rpm using a diamond point were
specified as the cutting profile, and 100 -700 g forces were loaded in 100 g increments during cutting. The
number of rotations was measured with no load using a rotationvibration-counting device to confirm that the
devices actually rotated at 200, 000 rpm. The irrigation volume per minute on rotating the high-speed contra-
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angle hand-pieces was measured. The JIS standard central average roughmness ( Ra) , maximum height

(Ruax) , and surface wave ( W.,.) of the cut surfaces were measured using a surface roughness measurement
device. Abutment teeth with full-cast and facing crowns involved premolars extracted by a dentist, and their
Ra, Rusx, and W., were measured. The prepared surfaces were also observed by scanning electron micros-
copy. The feeling on cutting was evaluated employing VAS.

The maximum number of rotations in load absence was stable, at about 200, 000, but the irrigation volume
varied. Rotation of the air turbine hand-pieces stopped when a 300 g or greater force was loaded, whereas the
amount of cutting increased as the load increased using the high-speed contra-angle hand-pieces, reaching
maximal cutting at 500-600g. There was no difference in the cut margin on observation after the preparation,
nor were there differences in Ra, Ruax, ov W among the cut materials and human teeth. There was no differ-

ence in the feeling on cutting between the high-speed contra-angle and air turbine hand-pieces.

Based on the above findings, the high-speed contra-angle hand pieces showed a more marked cutting ability

than the air turbine hand pieces at a high load, while there was no difference in the quality of cut surfaces.

Key words: High-speed contra-angle hand piece, cutting, evaluation, surface roughness, feeling on cutting
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