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ABSTRACT

In manufacturing aircraft, safety and lightness of structure are important factors. Utilizing
autofrettage technique, these benefits can be obtained. This technique is most frequently applied
to a single cylinder. However, the Bauschinger effect reduces the benefits of autofrettage process
Therefore, there is increasing interest in the use of compound cylinder that combine shrink fit
and autofrettage. In this paper, single and compound cylinders that has same geometry were
considered. It was found that compound cylinder which was autofrettaged has lower tangential
hoop stress and plastic strain than single cylinder at bore. This means a reduction in the impact

of the Bauschinger effect after shrink-fitting which produces the beneficial bore hoop stress.
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Fig. 1 Residual stresses distribution after pressure
unloading
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Table 1 Mechanical properties of SNCV8

Young’s modulus, E(GPa) 202.2
Tensile strength, o, (MPa) 1272
Yield strength, o, (MPa) 1129
Elongation, EL(%) 19
Reduction in area, RA(%) 59.2
Poisson’s ratio, 0.29
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Fig. 4 Finite element modeling of compound cylinder
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Table. 3 Results of experimental data by 0.1% offset
method

Yield strength (MPa)
€plastic Tension |Compression BEF
0.448 1164 -670 0.575
1433 1178 483 | 041
2433 1180 -486 0.411
3.444 1143 -433 0.378
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