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Effect of the Joint Shape on the Coming out of the Shaft from the Shrinkly Fitted
Ceramic Sleeve During Rotation
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(Yasushi TAKASE) (Dedi SURYADI) (Nao—Aki NODA) (Yoshikazu SANO) (Seiichi KUMASAKI)

Abstract

In this paper, the loosening and coming out of a roller shaft is considered when a ceramics sleeve is
shrinking fitted to two steel shafts. Under smaller shrink fitting ratio, the coming out behavior during
rotation can be realized by the FEM simulation where the rotation of the roller is replaced by the load
shift in the circumferential direction on the fixed roller. However, under larger shrink fitting ratio the
shaft does not come out although care should be taken for the risk of sleeve fracture due to the larger
thermal expansion of steel shaft. The effects of geometries such as the contact length, shaft thickness
and taped shaft on the coming out are discussed in order to design the contact portion of this system.
The results indicate that the contact length is more effective than other parameters, such as friction
coefficient and elastic modulus of the shaft.
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Fig.4 Dimensions of the basic model [mm)]
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Fig.5 Analytical half basic model and FEM mesh diagram.
Table 1 Material properties

Ceramics Steel
Young’s modulus [GPa] 300 210
Poisson’s ratio 0.28 0.3
Tensile strength [MPa] 500 600
Mass density [kg/m*]| 3200 7800
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