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(Analysis of the thermoelastic behavior on the contact joint of compound cylinder)
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Abstract Heat generation in machine operating condition makes thermal deformation and thermal stress in the
structure, which results in th‘c change the contact - characteristics of machine joint such as change of
shrninkage fit, contact heat conductance and contact pressure. As the change of contact pressure is
related to variation of static, dynamic and thermal characteristics, the prediction of transient contact
pressure is strongly required. This paper presents some analytical results which will be effective to
predict static and dynamic characteristics of the compound cylindrical structure.
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Fig. 1 Shaft and Bush
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Fig.2 Contact Finite Element Model
of Shrink Fit Structure
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Table. 1 thermal B.C & I.C

Young's modulus 190 Gpa
[ density 7850 kg/m’
thermal expansion coeff. 116+10% {1/¢)
[ poison’s ratio 0.3
thermal conductance 50.8 W/mK
T specific heat 486 J/KgK
convection coeff. 5 W/mK (2 u&)
% __W/m'K_ (% 9%
L convection film temperature i 20 T
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Fig. 4 Finite Element Model
of Compound Cylinder
Table. 2 Simulation Condition
"371 HYN [pm]| FLEF (W]
| tinitial negative clearnace) (heat generation)
"CASE 1 5 50
I CASE 2 8 50
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CASE 4 15 50
.
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Table. 3 Results of CASE 2

AHYF 30 ¥
% 7 (bush) % (shaft)
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7] 4.18
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Table 5 Results of CASE 2,5,6
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