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Effect of a Shrink Fitter on Load-Carrying Capasity
of a Ceramic Bearing at Elevated Temperature

Isami NITTA*®, Akira OKAMURA, Kenji SHIRAI,
Kazuhisa KITAMURA, Hiroaki TAKEBAYASHI and Osamu OHASHI

* Niigata University. Graduate School of Science and Technology.
8050 Tkarashi 2 no cho. Niigata shi, Niigata, 950 2181 Japan

When the ceramic bearing is used under the high temperature environment, the problem occurs.
An interference changes because the coefficient of thermal expansion is greatly different between the
steel and the ceramic. It is thought that this causes the adverse effect for a load carryving capacity
of the ceramic bearing. In this paper, we have applied the shrink fitter to an assembly of the ceramic
bearing to prevent the change in the interference. The outer races were broken at the load of 4 410 N
when the shrink fitter was not used. With the shrink fitter the load carrying capacity was 8 330 N.
Moreover, the stresses acting in the outer race of the ceramic bearing. due to the space between the
outer race and the bearing, were analyzed by FEM.
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Table 1 Mechanical properties and thermal

expansion of each material A
Si,N, SUJ2 A2017 H
E [MPa] 20°C) | 308x10° | 210Xx10° 746%10° x
Poisson's Ratio 0.29 0.30 0.36
a [l 32x10° | 125x10° | 230Xx10° R i § % -
E:Young's Modulus, a:Coeff. of Thermal Expansion |
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Table 2 Test results of bearing life time
[Boaring o JShiink Fitter]-020,13430/4410[5390/6370[7350]8330]9310]Failure Mode]

No. 1| X (150u Outer&Ball
No. 2| X (150u Outer
No. 3| X (150 |1 1| |outer |
No. 4| X (80u) L$L Outer
No. 5| X (80u) p Outer
No. 6| X (80y) P> Outer
No. 7| X (80p) Outer
{No. 8| O P L Outer&Inner
INo. 9| O k Outer
No.10| O — ] OutersBall
[ 24 48 72 96 144 192 Time (h)
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Table 3 Plastic deformation

le asuring Deformation
osition
0° 3.6um
12° 3.3um
24° 3.1ym
36° 2.7Tpm
48° 1.8um
60° 0.0pm
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Fig.9 Plastic deformation of the shrink fitter
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Fig.12 Tensile stress in the circumferential
direction when the ball located at the bottom
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Fig.13 Detalil of tensile stress in figure 12
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Fig.14 Tensile stress in the circumferential
direction when the ball not located at the
bottom
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