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Low cycle fatigue calculation on extrusion cylinder under thermo-mechanical load

Su Fang'?, Wang Xiaoguo'”, Ren Yinyin'*, Zhou Gaili'”
(1. Technology Center, Taiyuan Heavy Industry Co. , Lid. , Taiyuan 030024, China;
2. Technology Center, TZ (Tianjin) Binhai Heavy Machinery Co. , Ltd. , Tianjin 300452, China)

Abstract: In order to study the fatigue failure of extrusion cylinder structure, according to its cyclic stress state and the characteristics of
local plastic deformation during failure, it was considered that the fatigue failure of extrusion cylinder belonged to the low cycle fatigue
(LCF), and the thermo-mechanical coupling numerical model of extrusion cylinder was established. Then, the thermal load, assembly
load and working load were applied to perform transient thermal-structure static analysis and find the dangerous point where the structure
was damaged, and the stress history curve and cyclic stress-strain curve of the danger point were plotted. Furthermore, the local stress-
strain relationship was estimated by using Norbert correction formula, and the local stress and strain at the danger point were calculated by
substituting LCF parameters determined by the structural geometry and material. Finally, based on the local stress and strain conditions,
the number of load cycles at which the fatigue failure of the structure occurred was calculated by using Landgraf damage formula. The re-
sult shows that the calculated number of load cycles is consistent with the actual service life of extrusion cylinder lining.
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Fig. 1  Extrusion cylinder of 36 MN aluminum extrusion press
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Fig. 2 Schematic diagram of extrusion cylinder structure
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Fig. 3  Finite element model of extrusion cylinder

(b) Axial side view

(a) Front view
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Fig. 4 Stress state of extrusion cylinder in unloaded condition after

preheating
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Fig. 6 Stress state of extrusion cylinder in full-loaded condition
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Fig. 9  Cyclic stress-strain curve of node Q
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