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Development of Bearings with Low Temperature-rise and High-speed Performance for

Machine Tool Main Spindles

OoobOoK suzuKioDooooos. MATSUED OO0 00O K. ICHIKAWA

We have developed an angular contact ball bearing and a cylindrical roller bearing which are superior
in low temperature-rise and high-speed performance for machine tool main spindles.
By optimizing the internal design, temperature rise of both bearings has been reduced to approximately

half compared with normal types.

These bearings can reduce power consumption for cooling machine tools, which is effective for energy
saving. And also, the developed bearings are expected to improve machining accuracy by reducing
thermal extension and improve machining efficiency by increasing high-speed performance of spindles.
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Example of typical power consumption in machining
center by factors
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Features of developed bearings and machine tools

gouoooggd

310000000
ooboooooooooboocOooobocOooboooo
ooooooooood
0o0o0oooo0ooooooooooRrROOOOO
ooooocooooooooooo booonD FO
gooOoOoOoOoOOoOOFOOOOOCOOODOODOO
2000000000000 0O0DOOOD0O0O0OoOooO
oooboooooboooooooooobooboooobboooo
ooooboooobooooooooooooooboboooon
OrFO00000000O00000O0
ooboooooooooboocooooboooboooon
cooboboooooooooooOooOoboooobooboooo
coobooooobooooooOoooooOooooboboooon
cooboboooboooooooooooOooobooboooo
coobobooooboooooooooooooooooo
ooono
ooooooooooobooooboooboooon
ooobooooobooooooboooooboooobboooo
oooboobooobooooooboooooboobooooboboooo
oooboobooobooooooooooooooboboooon
oooopPOOOOOOVOOOPOVOOOODO
OoooooooooooooooopPoOvVOODOODO
coobobooobooooooooooOoboooobooboooon
cooboooobooooooooooboooobooboooo
coboboboooboooooooooooooobooboooo

JTEKT ENGINEERING JOURNAL No. 1010 (2012)

goboooooooooooobooooooooDo
goboooooooooooobooooboooooDo
goboooobobooobooon
coooboooooboocoobooooboboooboooo
gobooobooooooooobooooobooOooono
gbobooooboooooooooboooooooooo
gobooobooooooooobooOoooooooo
gobooobooooooooobooOooooOoooon
goboooboooooooooboocooobooooonon
goboooboooobooooooboooooooooon
ooo
obooooooobooooboooooboooboooo
goboooobooooboooooooobooooDo

OPCDOODOODOdmnOIO0O0O0O0OOOOOOOOO

g oooboboobooo
godoobbboooooobboouobobbbooga
gdoooobooboooobooboooobooog
gdoboooboobooooboobooobooog
godobooboobooooboobooboboobg
goood
goboobboobuoobobooboooboon
gooboooboobooobobooboobbooobg
gooboddoddoguoooooo
googooooooooooddddoooooood
g oooboboobooo
oo ooobobooboobooo
bbb oobobobobooo
gdoboooboobooooboobooobooog
0 0O O OO PEEKDO Polyetheretherketone O O O O
gooboobooobooooo

gobooobooooboobooooog
goooooogoono
"High Ability Bearing Series" angular contact ball
bearings for main spindles of machine tools
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Appearance and heat generation factors of developed
angular contact ball bearing
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Example of estimated results of heat generation in
the sliding area

320000000

oobooooooooooboooooboobooobooon
ooooo
oobooooooooooboocooooooboooon
cooobobooobooooooooooooooboboooon
cooobobooooboooooooooooOooobooboooon
O00000ooool0ooooooooooooon
coobobodooboooooooooooooobooboooo
oooood
oobooooooooooboocooooooobooooon
oooooooooooooooooooog FOO
ooobooooooooooooooooooboboooon
oooooooooog
oooooooooooil1o2000000000
cooobobooooboooooooooooooobooboooon
oooon
oooooooorOOOOOOOOO0OOO0OO0oOo
coobooooooooooo
ooooobooooocooooooooooboooon

60

0ooooooood4oooooogooooooog
00000000000000dmn33000000
goboooobooooooooobooooooooDo
O0dmnd00 000 000000000000O0O0O0O0O
goooooo
coooooooocooboooboboooboooo
gobooooood
oooooo8kNIIDODODODODODODOooooo
042kNOO0OO0ODO30 8 OOOOOOOOOOO
00000000000 o0o0o0oo0o0O0O 083kNO
O00O0Odmnd000 000000000 DODOOOOO

ooooooooboooooooo

Test apparatus for angular contact ball bearing
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Test conditions for angular contact ball bearing
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Comparison results of temperature rise between developed
angular contact ball bearing and a normal bearing
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Temperature rise of developed angular contact
ball bearing under two preload conditions
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Appearance and heat generation factors of developed
cylindrical roller bearing
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Observation of oil air supplying conditions
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Test apparatus for cylindrical roller bearing
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Test conditions for cylindrical roller bearing
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Comparison results of temperature rise between
developed cylindrical roller bearing and a normal bearing
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Comparison results of temperature rise depending on
roller materials
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