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1. Introduction
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Research Question

As-built surface investigations
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How does the PBF-EB as-built surface roughness affect the fatigue properties

in Ti-6Al-4V?
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Method

Process parameter
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Method

Material characterization

Surface characterization:

* Focus variation microscopy (FVM).
» X-ray computed tomography (XCT).
» Surface texture filtering per ISO 25178-2.
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Method

Fatigue properties
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Fatigue life predictions

S, = 6M / Wt
=
Min(B,Iw-Bl)
0< alt <095
0% alc <8

0.95

X=x/t, 0< X €1
Si(X), i=0,1,2,3

Pandian K, Neikter M, Bahbou F, Ganvir A, Hansson T, Pederson R. Fatigue behavior of low-temperature hot isostatic pressed electron beam powder bed fusion
manufactured Ti-6Al-4 V, Journal of Alloys and Compounds, Volume 962, 2023, 171086, ISSN 0925-8388, https://doi.org/10.1016/].jallcom.2023.171086.
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Results

Areal roughness height parameters
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Results

Effect of roughness parameter on fatigue
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Results
Fractography
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Results
Post-processing XCT data :
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Results
Post-processing XCT data :
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Results
a)XCT based Sv
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Results

Estimation of fatigue life
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3. Summary
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* Melting the contours before hatch showed a trend of reduced surface roughness. However, it is
challenging to observe a significant effect due to the large scatter in the data.

* Maximum pit height (S,) roughness parameter was found to be statistically significant in
affecting fatigue life.

 Hidden surface-connected valley features revealed from XCT data resulted in a more
conservative life predictions than estimating life using the FVM-based data.
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Thank you for your attention!
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