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Abstract

Regardless the notch root radius, the AM alloy is not
prone to brittleness induced by the presence of V-
notches. High stress triaxiality of notched test pieces
results in higher tensile strength as compared with the
smooth test pieces and generate supraunitary NSR
values. Due to the higher triaxiality of stresses induced by
notches, for both as-built and stress relieved condition,
the proof strength of the notched test pieces is even
higher than the tensile strength of the smooth test pieces
tested in the same conditions.

Normalized proof strength vs. notch root radius

The ductility of the alloy decreases with stress
triaxiality increase. High stress triaxiality of notched test
pieces results in higher strength as compared with the
smooth test pieces and generate supraunitary NSR.

Equivalent strain as a function of initial stress triaxiality 

Aims

Assessment of tensile notch sensitivity of IN 625
superalloy produced by additive manufacturing from
metal powder using a Lasertec 30 SLM machine and the
investigation of V-notch root radius influence on the
stress triaxiality and the surface fracture morphology.

Methods and Results

Smooth and V-notched tensile test pieces, with four
different radii (0.05, 0.17, 0.32, and 0.63 mm) were tested
both in as-built state and after a stress relief heat
treatment.

The notch sensitivity has been quantitatively assessed
by mean of Notch Strength Ratio (NSR) and the
coefficient of stress concentration (Kt). The investigated
alloy exhibits NSR values higher than unity in both as-
built and stress relieved state.

In all cases, the proof strength of the notched test
pieces is even higher than the tensile strength of the
smooth test pieces tested in the same conditions. The
proof strength of notched test pieces normalized to the
tensile strength of smooth specimens (Rps) shows this
behavior.

Various notch root radii generate different stress
triaxialities. Smallest notch radius results in the highest
stress triaxiality. As the stress triaxiality increases, the
equivalent strain to fracture exponentially decreases.

Conclusions

The higher strength of the V-notched test pieces as
compared with the smooth test pieces is governed by the
hardening effect in the cross section where the notch is
located. The higher plasticity of stress relieved material
results in lower levels of tensile strength than in as-built
state, associated with higher plastic deformations under
tensile loads and elongations at fracture. The
fractographic investigation revealed a mixed mode of
ductile and brittle fracture of the tensile test pieces.
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