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Abstract

Although two dimensional axi-symmetric modeling is useful for calculating the residual stresses of a
cylindrical weldment such as a core barrel, this conventional axi-symmetric modeling can not express the
behavior of shrinkage well in the locally heated weld zone. New technique of two dimensional
axi-symmetric modeling using a virtual fixture is suggested to simulate the behavior of dimensional
changes in the weld zone during the heating period of the welding. The virtual fixture in the model has
a role to restrain the expansion of the high temperature heated region, which simulates equivalent intrinsic
restraint effect of the weldment. In the restraint condition of the virtual fixture above the critical yield
strength, the calculated shrinkages by using the suggested axi-symmetric model agreed well with those
measured in a welded mock-up. The calculated residual stresses by using the suggested axi-symmetric
model also agreed well with those calculated by using conventional axi-symmetric model which has been
used for calculating residual stresses in the weldment.
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—®— Axial without fixture
—A— Hoop without fixture

--0-- Axial with fixture
--A--Toop with fixture

along outer surface of welded pipe
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