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ABSTRACT

Introduction and Objectives: Ti-6Al-2Sn-4Zr-2Mo (Ti6242) alloy is a near-alpha titanium alloy widely used in biomedical,
automobile, and aviation industries, known for having a high service temperature. The objectives of this study are to compare the
electron beam melting and selected laser melting techniques in terms of the microstructure and hardness developed in Ti6242 alloy.

Materials and Methods: Microstructure and hardness of Ti6242 alloy samples produced by the two-powder bed fusion techniques
were analyzed using optical and scanning electron microscopy, X-ray diffractometry, and Vickers hardness test.

Results: The porosity levels in both samples were within the acceptable ranges for powder bed fusion processes. The solidified
microstructure of laser powder bed fusion samples consisted of columnar  grains with martensitic o' phase, and that of electron beam
powder bed fusion sample consisted of lamellar o+ phases with Widmanstétten and basketweave morphology and a colonies.
Williamson-Hall plots revealed higher lattice microstrain in the laser powder bed fusion process. The average hardness values of
electron beam powder bed fusion and laser powder bed fusion samples were approximately 408 HV and 401 HV.

Conclusion: Both powder bed fusion techniques employed were capable of producing samples of acceptable porosity levels. The
solidified microstructures of the two techniques were somewhat different due to different heating and cooling histories experienced.
The electron beam powder bed fusion sample enjoyed smaller lattice microstrain and higher hardness than the laser beam powder bed
fusion sample. Hardness of both samples was higher than those of the conventionally fabricated components.
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biomedical implants

exhaust system

additive manufacturing (AM)
electron beam powder bed fusion (EB-PBF)
laser powder bed fusion (L-PBF)
selective laser melting (SLM)
electron beam melting (EBM)
hexagonal close packed (HCP)

9. body centered cubic (BCC)

10. gas atomized powder

11. satellite

12. contour

13. multibeam line melting scan strategy
14. hatch

15. continuous line melting scan strategy
16. stripe strategy

17.Kroll
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18. scanning electron microscopy (SEM)
19. crystallite size

20. lattice microstrain

21. Williamson-Hall

22. lack of fusion

23. epitaxial

24. heat sink

25.vacuum arc remelting (VAR)

26. Widmanstatten

27. basketweave

28. colony

29. Burgers orientation relationship

30. acicular

31.Bragg’s law

32.broadening effect

33. full width half maximum (FWHM)
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