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Article Information Abstract
Original Research Paper Induction of compressive residual stress on the surface thick-walled cylinder is a way to increase the
Received: 24 June 2023 resistance to failure and increase the fatigue life. The shrink-fit process is one of these methods. In this paper,
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the three-layer shrink fit for the construction of the hot isostatic press cylinders has been analyzed usin;
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experiments, analytical modeling, and finite element simulation. The stresses created due to the shrink fit

process in cylinders were investigated using analytical calculation and finite element simulation. To perform

Is(her}i,r‘?]{:);(iits. the shrink fit experimentally, three cylinders were made of VCN steel and the shrink fit operation was

Hot Isostatic Press performed. Based on the results from the finite element simulation, the maximum radial displacement for the

Finite Element Method outer cylinder is 0.89 mm and the residual stress value is 39.9 MPa. Also, the comparison of simulation results

Residual Stress and analytical method for the middle and outer cylinder shows that the differences were 2.3% and 2.8%,
respectively.
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Fig. 2 Heat treatment of the vessel
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Fig. 1 Schematic view of the Shrink fit vessel
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Fig. S Vessels prepared for Shrink Fit operation
e ‘S.u).w Sldes L§|)'.' oasoslel u)l;m N JSJ»

Fig. 6 Transferring vessels 2 of liquid nitrogen for shrink Fit
Cd S Sleos gz mlo (o 51V Gye JUN F JSB

Y ooleub A 0993 NE- Y Suiawl Wl ml JJJ,J’—)ALA» [ESTERN Y

Fig. 3 Optical microscope image of VCN steel a) Before heat treatment
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tempered martensite)
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Fig. 7 Radial displacement contour of vessel 1 (inner tank)
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Fig. 10 Selecting the direction in vessel 2 to compare the von Mises
stress with the analytical results
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Fig. 8 Stress distribution in vessel 3 (outer) after the shrink fit process
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Table 4 Analytical and numerical von Mises stress changes along the
vessel 2 radius
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Table 5 Analytical and numerical von Mises stress changes along the
vessel 3 radius
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Fig. 11 Comparison of analytical and numerical von Mises stress along
the vessel 2 radius
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Fig. 12 Comparison of the von Mises stress, analytical and numerical,
along the vessel 3 radius
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