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Abstract The ratcheting effect of pressurized straight pipe was studied for nuclear power plant.
The effect of internal pressure displacement and multistep loading on ratcheting strain was mainly
studied. The results indicated that ratcheting strain occurs mainly in hoop direction and it’s not
evident in axial direction. Ratcheting strain increases with the increasing of displacement at the
same pressure. At the same displacement ratcheting strain increases with the increasing of internal
pressure. For multi-step loading ratcheting strain rate in the next step would be decreased by
ratcheting deformation in the preceding step. The effect of ratcheting history at higher level
loading on ratcheting strain is larger than that at lower level loading. According to the quasi-three-
point-bending apparatus ratcheting boundary was determined.
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Fig. 1 Sketch of test apparatus and strain gauge
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Fig. 2 Setup of experiment apparatus
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Fig. 3 The relationship of axial-hoop strain
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Fig. 4 The variation of axial-hoop ratcheting strain
with number of cycles
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Fig. 5 Axial-hoop ratcheting strain under the same
internal pressure and different displacement
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Fig. 6 Axial-hoop ratcheting strain under the same
displacement and different internal pressure
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Fig. 9 Ratcheting boundary
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