Machining effect of the Autofrettaged Compound Cylinder
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Abstract

Autofrettage process is used for internal forming and sizing of cylinder designed to withstand high
internal pressures. Once the tube is autofrettaged, it needs to be machined to its final dimensions both
at the bore and its outer surface. This paper presents an analytical analysis and numerical analysis of
machined compound cylinder using finite element code, ANSYS10.0. An analytical model for predicting
the level of autofrettage following either inner, outer, or combined machining of the compound cylinder
is developed for the autofrettage residual stress field is simulated by an autofrettaged pressure. The
autofrettaged pressures are obtained by using trying-error method. As autofrettage percentage is 20 %,
the numerical results are found to be in almost agreement with the analytical ones. However, as
autofrettage percentage is 60 %, the numerical results have a little difference with the analytical ones.
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Fig. 2 The original cross section, the remaining ring, and the

removed ring: (a) inner machining, (b) outer machining [3]
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— —Tangential stress of anahtical solution under 20 % oversirain
700 - Tangential stress of FEM results under 20 % overstrain
600 o — - —Tangential stress of anahdical solution under 60 % oversirain
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Fig. 4 The distribution of the tangential stress
components through the wall of a partially
autofrettaged, internally machined cylinder
(a=78 mm, b=117 mm c= 156 mm, d;,;=84 mm)
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Fig. 5 The distribution of the tangential stress
components through the wall of a partially
autofrettaged, externally machined cylinder
(a=78 mm, b=117 mm, ¢=156 mm d,,,=150 mm)
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Fig. 6 The distribution of the tangential stress
components through the wall of a partially
autofrettaged, internally and externally machined
cylinder (a=78 mm, b=117 mm, c=156 mm,
d;,;=84 mm, d.,,=150 )
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