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Safety. Evaluation for Restoration Process on Plastic Deformed Cylindrical
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Abstract :

In heavy industrial fields such as power plant and chemical plant, it is often necessary to restore a damaged

part of large machinery or structure which is installed in the hazard working place. In this paper, to evaluate the safety
of plastic deformed cylindrical beam, a finite element technique has been used. The variations of residual stresses on the
process of damaging and restoring for surfaces and cross-sections have been examined. The results show that the maximum
von Mises stresses occur outer cylinder surfaces of boundary between cylindrical beam support and cylindrical beam when
deformation procedure and restoring force is applied. The maximum residual stress remains 158.6MPa in the inner wall and
this value correspond to 53% of yield stress when restoration procedure is finished.
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Fig. 1. Cylindrical beam (unit : mm)

mm, 57 1143mme] A=\hel] g2 | 128 &
doz AAR] itk B FrEL = FzES
Add YiE e Be AAskE g8 o
o, AYVE Fol) |ATEE] B ool ¢
o o3t gL TAY PE ),

20 BM o A HA

ey WR AX g Aol 23, AN ¢
2 o] 1A} gly] Wi A 2L 1A
A 202 @ Ue BUE A9 5 gk A
AY WA JBuY Agul] Aelel dEo] s
A 9 Bust 24 WPY A2 Fig 20 UEIR
o}, Fig. 2= 9% a0 o] AALE Wo] oIn
SFel )3 addo] WASE AL el
Ao, BaA W8 Fo BNNRS AR T
22 e 9ok Fig 2b)9h 2o] WMdd 728
2 2237 A= G2 s 2L Az 2
2 9tk A WA Yo AAY AAR Lo
RS BEL Jfe P, T AR AR
Ao £o] AR RS 2 DAANE
Sol B15L Jlete WoR Uk 4 9ok TEE
BazA AN 7Y BaEHe saHosE
Fig 33} go] W whiplgoz 852 7tahs
Wolth o] BHL 7b% s AAR 37}
Mol 244 Fo] A Bk WA 2 AT
A 9)uszd o3 WEE Addy wel 24l

oo
4r

’

02

&

@
Fig. 2. Deformation process (Stage 1)
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Fig. 5. Boundary conditions

Table 1. Material properties for SS304

Ultimate Tensile . Poisson's ratio
Yield Stress Strength Elastic Modulus ™)
295 MPa 743 MPa | 193 GPa 0.29
{x10**3}
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Fig. 6. Stress-strain curve
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Fig. 14. Von Mises stress distribution for deformation process
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