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× Preparation of Ti-6Al-4V specimens with pre-embedded 
subsurface defects for testing and calibration of ECD sensors in 
the ASHM environment; 

× Construction of finite element (FE) model to investigate eddy 
current distributions during a scanning process.

× Investigation of the edge effect in ECD through designing and 
fabricating Ti-6Al-4V specimens with pre-embedded subsurface 
defects around the specimen edges;

ÅECD setup and schematic of probe configuration

ÅDesign and fabrication of Ti-6Al-4V specimens with pre-embeddeddefects 

ÅDesign and fabrication Ti-6Al-4V specimens with subsurface edge defects

× ECD allows to facilitatenon-contact and fast scan of surface and subsurface 
defects. It is an ideal tool for quality control in an ASHM process;

× The FE model based on AnsoftMaxwell helps effectively investigate 
eddy current distributions and improve detection accuracy in the 
detection process a part. 

× Scan path optimization provides a better detection accuracy, especially in 
detection of the defects nearby the edges ofa part;

Additive and subtractive hybrid manufacturing (ASHM)is expected to replace the conventional
additive manufacturing(AM) since it can produce complexgeometric shapeswith better surface
qualityanddimensionalaccuraciesthan the conventionalAM. AnASHMprocessmaybe incorporated
with in-processdefect detection and removal functions so as to further improve the quality of an
AMedpart.

EddyCurrentDetection(ECD),asa non-destructivetechnique,haswidely beenusedfor detectionof
surface/subsurfacedefectsin a metallicpart, and is appliedto ASHM. TheECD-enabledASHMdoes
not only allow a direct control of part quality layerby layer,but alsoprovidesan opportunity window
to usetheάǊŜǇŀƛǊϦstrategyduringanAM process.

Contact: Prof. Bi Zhang       Email: zhangb@sustc.edu.cn

ÅConstruction of FE model to simulate ECD distributions
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ÅExperimental and FE results on subsurface defects 
within Ti-6Al-4V specimen

Variation of ECD signal intensity 
with defect depth

ÅExperimental and FE results on the edge defects 
within Ti-6Al-4V specimen
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