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INTRODUCTION
Fractography is the study of features on fractured surfaces and has
historically been inves�gated via Microscope or SEM. Depending
on the size of the feature, a microscope (macro features) or SEM
(nano and micro features) are selected for the surface analysis.
Both ul�mately allow for the iden�ﬁca�on of the fracture mechanism type. Although eﬀec�ve, the Microscope has clear limita�ons
and the SEM in most cases, other than atomic-level analysis, is
unprac�cal for fracture surface measurement and lacks broader
use capability. With advances in op�cal measurement technology,
the NANOVEA 3D Non-Contact Proﬁlometer is now considered the
instrument of choice, with its ability to provide nano through macro-scale 2D & 3D surface measurements.

IMPORTANCE OF 3D NON-CONTACT PROFILOMETER
FOR FRACTURE INSPECTION
Unlike an SEM, a 3D Non-Contact Proﬁlometer can measure nearly
any surface, sample size, with minimal sample prep, all while oﬀering superior ver�cal/horizontal dimensions to that of an SEM. With
a proﬁler, nano through macro range features are captured in a
single measurement with zero inﬂuence from sample reﬂec�vity.
Easily measure any material: transparent, opaque, specular, diﬀusive, polished, rough etc. The 3D Non-Contact Proﬁlometer
provides broad and user-friendly capability to maximize surface
fracture studies at a frac�on of the cost of an SEM.

MEASUREMENT
OBJECTIVE
In this application, the NANOVEA ST400 is used
to measure the fractured surface of a steel
sample. In this study, we will showcase a 3D
area, 2D proﬁle extraction and surface
directional map of the surface.
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ST400

RESULTS TOP SURFACE
mm

μm

3D Surface Texture Direction

Isotropy: 51.26% | First Direction: 123.2o
Second Direction: 116.3o | Third Direction: 0.1725o

μm

LENGTH: 8.248 mm

Pt = 1459 μm

2D Proﬁle Extraction

SCALE = 2000 μm

mm
Surface Area, Volume, Roughness and many others can be automatically calculated from this extraction.

RESULTS SIDE SURFACE
μm

3D Surface Texture Direction

Isotropy: 15.55% | First Direction: 0.1617o
Second Direction: 110.5o | Third Direction: 171.5o

mm

μm

LENGTH: 14.60 mm

Pt = 1560 μm

2D Proﬁle Extraction

SCALE = 3000 μm

mm
Surface Area, Volume, Roughness and many others can be automatically calculated from this extraction.

CONCLUSION
In this applica�on, we have shown how the NANOVEA ST400
3D Non-Contact Proﬁlometer can precisely characterize the
full topography (nano, micro and macro features) of a
fractured surface. From the 3D area, the surface can be
clearly iden�ﬁed and subareas or proﬁles/cross-sec�ons can
be quickly extracted and analyzed with an endless list of
surface calcula�ons. Sub nanometer surface features can be
further analyzed with an integrated AFM module.
Addi�onally, NANOVEA has included a portable version to
their Proﬁlometer line-up, especially cri�cal for ﬁeld studies
where a fracture surface is immovable. With this broad list of
surface measurement capabili�es, fracture surface analysis
has never been easier and more convenient with a single
instrument.
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