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Evaluation of the Plastic Region Using Recrystallization Heat Treatment for
Constraint Effect with STS 316L

Min-Su Hant and Seok-Ki Jang*

Abstract : The constraint effect Az has to be evaluated within plastic region near
crack tip front using opening displacement. Plastic boundary and stress or
strain conditions in the vicinity of the crack tip using recrystallization heat
treatment was represented. It was found that the plastic deformation boundary
by recrystallization heat treatment method was the true strain of et =
0.05mm/mm. With the estimation of constraint effects As, the region of proper
displacement measurement point near crack tip was between Omm and Imm
distance toward direction of crack propagation, and was between 1mm to 3mm

distance toward direction of load line.

Key words : Recrystallization heat treatment(MZAEA =),

Ag), Crack tip(#gAeh),
Crack propagation(#g34)
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Crack tip opening displacement (FGAw 717H9)),

Constraint effect Aq(F&E
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Fig. 1 Dimensions and configuration of CT specimen S7FR Aol olHd wE A Ao
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Table 1 The mechanical properties and chemical composition of STS 316L.
Mechanical Tensile strength(MPa) Yield strength(MPa) Elongation(%)
properties 601 273 471
Chemical |Element| Fe Cr Ni Mn Si P S Mo N
composition | Wt(%) | 67.56 | 17.21 | 10.48 | 0.021 | 1.15 0.75 10.0027| 0.012 | 2.40 | 0.035
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Fig. 2 Crack growth vs. LLD curve of STS 316L
CT specimen by R-curve method

Fig. 3 Microstructures of various true strains, et
under recrystallization annealing heat treatment
(930C, 30hrs) with STS 316L tensile test
specimen
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Fig. 4 Plastic region near crack tip according to load
line displacement of STS 316L CT specimen
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Fig. 5 Microstructures of plastic region near crack tip at center of net thickness under LLD 4mm
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Fig. 6 Compared plastic zone with measuring points
of constraint effect A, for STS 316L
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Fig. 7 A, behaviors of both plastic and included
elastic regions for STS 316L
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