Microstructure and mechanical
Cranfield properties of Inconel 718 & 625
rversity produced through the WAAM
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|NTR ODUCTI ON « To investigate microstructure and mechanical properties of heat-
treated IN625 at RT.
Wire + Arc Additive Manufacturing (WAAM) is the combination of an electric arc - To analyse performance of as-dep and heat-treated variant
as a heat source and wire as a feedstock. compared to maximum achievable from wrought data.

« For this project, a plasma arc welding process was combined with Inconel 718
(IN718) and Inconel 625 (IN625) wire and was used to deposit wall structures in
a layer-by-layer process.

 The key difference between welded components and the WAAM system is the
thermal profile of as-deposited WAAM components.
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« To investigate room-temperature (RT) mechanical properties of | | =3 I/J
IN718 & IN625 and as-deposited (as-dep) microstructure. P—" " . 7 e
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M |C ROSTR U CTU R E EDS Composition — compared to wire composition
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CONCLUSIONS

« Nb & Mo segregate and contribute to formation of Laves phases,
specifically A,B type, indicated in both alloys with precipitation seen at
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View fleld: 138 ym  WD: 1497 mm 20 pm BI: 13.00 WD: 10.07 mm 20 ym « WAAM build alloys in as-deposited condition achieved on average 62 %
Det: BSE Bl: 10.00 Cranfield University Det: BSE View field: 92.3 ym Cranfield University of their max. stated values from Wrought data.

IN718 — (TT & WA cross-section) as-deposited sample IN625 - (TT & WA cross-section) post-deposition heat- « WAAM partially ages IN625 and heat-treating increases UTS
showing grain boundary and segregated zones. treated sample showing segregated zones. performance by ~6 %.
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