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A Study on Residual Stress Analysis of Autofrettaged Thick-walled Cylinders
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Thick-walled cylinders, such as a cannon or nuclear reactor, are autofrettaged to induce
advantageous residual stresses into pressure vessels and to increase operating pressure and the
fatigue lifetimes. As the autofrettage level increases, the magnitude of compressive residual
stress at the bore also increases. However, the Bauschinger effect redices the compressive
residual stresses as a result of prior tensile plastic strain, and decreases the beneficial
autofrettage effect. The purpose of the present paper is to predict the accurate residual stress of
SNCMS8 high strength steel using the Kendall model which was adopted by ASME Code. The
uniaxial Bauschinger effect test was performed fo decide BEF, then this constant was used in
calculation. There were some differences between theoretical solution and modified solution.
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op = Tangential residual stress
p = Plastic-elastic diameter

cpp = Tangential residual stress corrected for the
Bauschinger effect
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Plastic region

Elastic region

Fig. 1 Autofrettaged thick-walled cylinder
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Fig. 2 Schematic of Bauschinger Effect
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Table 1 Chemical composition of SNCM8 (wt%)

C 0.36~0.43 Cr 0.60~1.00

Si 0.15~0.35 Mo 0.15~0.30
Mn 0.60~0.90 Ni 1.60~2.00

P <0.03 S <0.30

Table 2 Mechanical properties of SNCM8

Young’s modulus, E(GPa) 202.2
Tensile strength, o ,(MPa) 1272
Yield strength, o (MPa) 1129
Elongation, EL(%0) 19

Reduction of area, RA(%) 59.2
Poission’s ratio, p 0.29
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Fig. 3 Photo of MTS 810 for experiment of uniaxial
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Table 3 Results of experimental data by offset method

Yield strength (MPa)
8plastic: BEF
Tension Compression
0.448 1164 670 0.575
1.433 1178 483 0.41
2.433 1180 486 0.411
3.444 1143 433 0.378
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Fig. 5 Bauschinger effect factor as a function of plastic
strain
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