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Evaluation of True Stress—True Strain relations
through the Modeling of Ball Indentation Test
of Reactor Pressure Vessel Steel

ST -

AIAE S BAHs] Fdstz dddole #AAE T F A ) 2 AFAS
o] g3l YRR P L7 FoE AFEEH= SA 508 A8 XSH-IHEE AAE 9
7}atgdt), o]lgE A dojx HeH-HFHSL mdgo AFEE AA SASR Aol ki zk
AR stA T AR AAF A5 FASE pile-up Aol Az A G Aol A H
Bl A= lom o] A o) RAFAgA Aozl HEwTo] A s A FH
ot 2A SAHEHAJY. G BFe] FA FE uE Tresca 27002 Ao Fa59 &
Lo A Ho gholl sEsts WEES HEHd SR AFES Ay AW &I A3 F Q0
A7F Des stk

Abstract

The true stress—true strain relation of SA508 steel, the material for reactor pressure
vessel, was evaluated with the analytical solutions and experimental equations on the
base of the indentation load-depth curve obtained from the modeling of indentation
test. The evaluated relation between true stress and true strain is agreed well with
that of SAS08 steel, which was used to define the plasticity of the material in the
modeling. The pile-up deformation on the edge of the indentor began to appear in the
stage of fully plastic deformation of material. Because of the pile-up deformation, the
contact radius obtained from modeling was larger than those obtained from analytical



solutions. The distribution of effective stresses obtained from Tresca criteria along

the center axis of indentation was calculated in the modeling. The representative

strains, which are defined as the corresponding strains with the maximum -effective

stresses, have a linear relation with the true strains.
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Fig. 1 A schematic diagram of indentation load-depth curve
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Fig 2. Meshing and deformation of SA 508 steel during
simulated indentation test (a
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Fig. 3 Indentation load— depth curve calculated from

modeling
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load—-depth curve and those measured in deformation of

SABO8 steel during simulated indentation test.
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Fig. 7 Relation between the representative strain obtained Tresca
criteria and true strain obtained analytical equations.
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