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Evaluation of several hardening models in the ratcheting behavior of piping
branch with Different diameter/thickness ratios
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the strain ratcheting behavior of piping branch under the influence dynamic bending
Received 13 November 2017 moments are evaluated. The Chaboche nonlinear kinematic hardening model and combined Armstrong-
Accepted 08 January 2018 Fredrick model with isotropic rule are used to predict the plastic behavior of the piping branches. The

Available Online 25 January 2018 results of FE method by using the hardening models have been compared with the results of the

K : experimental method and Armstrong-Fredrick kinematic hardening results. The constant parameters of

eywords: X . . -

Ratcheting the hardening model and stress-strain data have been obtained from several stabilized cycles of

Piping branch specimens that are subjected to simulated seismic bending cycles. Both the FE and experimental results

Hardening model showed that the maximum strain ratcheting occurred on the flanks in the piping branch hoop stress

Carbon steel direction just above the junction. The ratcheting strain rate increases with increase of the dynamic
moment levels. The FE results show that initial rate of ratcheting is large and then it decreases with the
increasing of loading cycles. In BMS1 sample, the FE hoop strain ratcheting data by using chaboche
nonlinear kinematic hardening model comparing with the other hardening models to be near that found
experimentally values. In BMS2 and BMS3 components, the FE hoop strain ratcheting data by using
chaboche nonlinear kinematic hardening model and combined hardening model comparing with the A-F
hardening model to be near that found experimentally values. The hoop strain ratcheting rate by
Armstrong-Fredrick model gives overestimated values comparing with the experimental data.
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R N T s
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Crosshead
/ Constant force springs
[ i Pressure
connection
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E
™
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Fig. 1 Schematic representation of test set-up
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