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Autofrettage Analysis of Pipe Bend using Finite Element Method

*

Park, C.J.", Koh, S.K.", Na, E.G.", Baek, T.H.

Autofrettage(*} 71 7}-8"), Pipe Bend(=F#), Overstrain Level(*}71%), Residual Stress(%t

Key Words:

o

olo

o

Abstract

Autofrettage analysis of a bend in the fuel injcetion pipe has been performed to investigate the
distribution of residual stresses due to pipe bending and autofrettage processes. The pipe bending was
simulated by metal forming analysis using finite element method, and residual stress distribution after
bending was found. Autofrettage following the pipe bending was performed by applying the hydrostatic

internal pressures of 603 MPa, 535 MPa, 500 MPa on the pipe bend, corresponding to theoretical 26

respectively. Residual stress distributions due to bending and

% overstrain levels,

14 %, 9
autofrettage were evaluated.
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Table 1 True stress and true plastic strain
relationship used for elastic-plastic finite analysis

Nominal ; True True

stress, S SNt;Jarir::nael stress, o str-gme . plastic
(MPa) ' (MPa) ' strain, €,
1108 0.01 1028 0.01 0
1109 0.05 1164 0.049 0.0432
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(@) Modeling

(b) FE model

Fig. 1 Modeling and FE model of fuel injection

pipe

Fig. 2 Contact conditions for FE analysis
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Table 2 Input parameter for analysis

Autofrettage - Bending | Overstrain
pressure Elte mgnt F{;g?oorn angle Level
(MPa) yP §) (%)
603 solid 0.1 123 26
535 solid 0.1 123 14
500 solid 0.1 123 9
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Fig. 3 Tangential residual stress contour of the
pipe bend due to bending

Fig. 4 Tangential residual stress contour at the arc
center of the pipe bend due to bending
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Fig. 7 Tangential residual stress contour of the
Fig. 8 Tangential residual stress contour of the
Fig. 9 Tangential residual stress contour of the
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Fig. 10 Tangential residual stress distribution of the
autofrettaged pipe bend for an autofrettage
pressure of 500 MPa
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Fig. 11 Tangential residual stress distribution of the
autofrettaged pipe bend for an autofrettage
pressure of 535 MPa
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Fig. 12 Tangential residual stress distribution of the
autofrettaged pipe bend for an autofrettage
pressure of 603 MPa
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