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Eddy current detection of subsurface defects for
additive/subtractive hybrid manufacturing

Background

Additive and subtractive hybrid manufacturing (ASHM)is expectedto replace the conventional
additive manufacturing(AM) since it can produce complex geometric shapeswith better surface
guality anddimensionakccuracieshan the conventionalAM. An ASHMprocesamaybe incorporated O asugigl

with in-processdefect detection and removal functions so asto further improve the guality of an
AMedpart.

EddyCurrentDetection(ECD)asa non-destructivetechnique,haswidely beenusedfor detection of
surface/subsurfacedefectsin a metallic part, andis appliedto ASHM The ECPenabledASHMdoes

not only allow a direct control of part quality layerby layer, but alsoprovidesan opportunity window
to usethe & NB Lstralediduringan AM process

Primary Field

Secondary Field

_ Defect
Workpiece

Objectives Achievements

X  Preparation of TF6AI4V specimens witlpre-embedded / A ECD setup and schematic of probe configuration \
subsurface defects for testing and calibration of ECD sensors In e 0 L4
the ASHM environment

X |nvestigation of the edge effect in ECD through designing and
fabricating TF6AI4V specimens with prembedded subsurface
defects around the specimen edges;
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x  Construction of finite element (FE) model to investigate eddy \ e — /
current distributions during a scanning process. A Experimental and FE results on subsurface defects
within Ti-6AF4V specimen
Variation of ECD signal intensity EC distributions at different excitation frequencies
MEthOdﬁlcgy with defect depth
A Design and fabricationf Ti-6AF4V specimens witlpre-embeddeddefects
Defect depth
A Experimental and FE results on the edge defects
A Design and fabrication T8AlF4V specimens with subsurface edge defects within Ti-6AF4V specimen
Subsurface defects and ECD signals EC distributions at different points
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Impacts
x  ECD allows to facilitateon-contact and fast scan of surface and subsurface x The FE model based dnsoft Maxwell helps effectively investigate
defects It is an ideal tool forquality control in an ASHM process; eddy current distributions and improve detection accuracy in the

X Scan path optimization provides a better detection accuracy, especially in detection process a part.

detection of the defects nearby the edges afpart;
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