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Technical Trend of High Manufacturing Efficiency of Machine Tools, Main Spindlesand Bearings

A. TIKAMORI H.URANO

Various kinds of production systems have been established with high altitude productivity and flexibility in
order to response to diversification of consumer needs and cost reduction request from makers.
Manufacturing machine, which is considered to be core of these production system, has very important role
to achieve high manufacturing capability and efficiency.

Machining centers, which belong to general purpose category of manufacturing machines, are recently
rapidly improving to have high efficiency capability.

Main spindle is one of the most important part of machine tool for high efficiency machining, and main
spindle bearing is a key part to promote high speed operation.

This paper presents current status and future technical trend of main spindles and bearings.
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Machining cycle time simulation of automobile parts
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Milling of aluminum (an example)

o 800400 ooo 4 000ccO min
ooooao 11 500min™*
good 18 400mm0 min
goo 50mm
I_ good 40mm
¢ 320200 oooQ 3000ccO min
% onoooo 20 000min”"
oooo 12 000mm0O min
ooo 20mm
I_ oood 12mm

45



Koyo 00oo0000000000000000000000 oo

01 0190JIMTOE 19980 0[O0 00O0O00IO0OO
Machine tools exhibited in the 19th Machine Tool Trade Fair 1998 in Osaka
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Built-in-type high speed spindle (an example) oooooooooooooooobooboooo
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Relationship among diameter of ball
and number of balls and displacement
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Bearing with an ail inlet hole
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