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Maximum Stress for Shrink Fitting System Used
for Ceramics Conveying Rollers
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Steel conveying rollers used in hot rolling mills must be changed very frequently at great cost
because hot conveyed strips induce wear on the roller surface in short periods. In this study new
roller structure is considered where a ceramics sleeve is connected with two short shafts at both ends
by shrink fitting. Here, ceramics sleeve may provide longer life and reduce the cost for the
maintenance. However, care should be taken for the maximum tensile stress between the sleeve and
shafts because the fracture toughness of ceramics is extremely lower than the values of steel. In this
study FEM analysis is applied to the structure, and the maximum tensile stress has been investigated
with varying the dimensions of the structure. It is found that the maximum tensile stress appearing
at the end of sleeve takes a minimum value at a certain amount of shrink fitting ratio.
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Fig.1 Layout of Conveying Rollers
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(b) New Roller
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Fig.2 Roller Structure
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Tablel Material Properties

Young's . Tensile Fracture
Poisson's
modulus ratio strength | toughness
[GPa] [MPa] | [MPay m]
Ceramics 300 0.28 500 7.7
Cemented
. 2

Carbide 500 0.24 1000 0
Steel 210 03 600 100

Fig.4 FEM mesh
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Fig.5 Stress distribution o5 when 8/d=3.0x10™
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Fig.6 Stress distribution 6, when 8/d=3.0x10"*
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Fig.12 04 vs 8/d when D=270, 405, 540mm
(Comax = OpsTOgp, Ogs: Stress due to shrink fitting,
Gy Stress due to load distribution)
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