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Table 1 Reported findings regarding AM fabrication of beta-type Ti-alloys.

Characteristi d foci of ! 3 Published
Alloy Fabrication e O‘?l o. Young’s modulus Major findings Ref.#f
products design and fabrication year
! Low Young’s modulus; No focus on crystallographic
Ti-24Nb-4Z1-85n SLM Solid 53+1GPa 2011 19)
texture and scan sirategy.
. ; <011> // BD (no indication of scan strategy); (B + o)
Ti-24Nb-4Zr1-7.98n EBM Solid = 2013 20)
phase.
Solid; Mixing Ti-6Al-4V and | 73 =1GPa//<001> oriented | Single p-phase as built; <001>// X, Y, Z directions under
Ti-6Al-4V + 10Mo SLM o ; _ 2014 28)
Mo powders. direction XY_scan; Mo particles remained.
Ti-24Nb-4Z1-85n SLM Porous scaffold == Su evaporation during fabrication made inner pores. 2015 21)
EBM (o + P)-phase in EBM and P-phase in SLM; High 2)
strength-to-modulus ratio; Expression of super-clastic
Ti-24Nb-4Zr-8Sn | EBM/SLM | Porous scaffold ~1.5 GPa (porous) property; Only half Young’s modulus comparing to | 20152017 | 23)
Ti-6Al-4V for the same fatipue strength; Sn evaporation
EBM during fabrication made inner pores. 2
id; ixing Ti and Nb Almost single p-phase without unmelted Nb with |
Aolif; Misleg, "1 in 771 GPal/<001> oriented gle p-phase wi ; v e
Ti-26Nb SLM powders with weight proportion dicecti energy density of >200 Jmm’; <001> // X, Y, Z 2016 26)
; irection
of 74:26. directions under XY_scan.
Solid; Mixing Ti and Cr or Nb
Ti-20(Cr, Nb) SLM powders with weight proportion s Almost single -phase, 2018 27
of 80:20.
<001> // X direction and <011> // Y, Z direction under
p—p it e i e—— X_scan; <001> // X, Y, Z directions under XY scan;
; traf il a orien i . . . .
Ti-15Mo-5Z1r-3A1 SLM e egy i . Anisotropic Young’s modulus depending on orientations; 2017 16)
of crystallographic texture. direction . . K i
Al evaporation during malting would increase B-phase
stability and modulus.
iz 84 =7 GPa @ random Higher laser power and higher scanning velocity made
Solid; Laser condition : . e
iR P s el i texture; 69+ 1 GPa//<001> | more prominent (single crystalline-like)  texture; 5518 13)
= SLM stallographic i
2L cpendency of ary Erap oriented direction in single | Anisotropy ant the lowest value in Young’s modulus
fextore: crystalline-like texture changed accordingly.
Solid; Scan strategy dependen <001> // X direction and <011> // Y, Z direction under
Ti13Nb-132c siyg | SN Seen steey dpenieney 75.90 GPa o 2018 | 29)
of crystallographic texture. X_scan; <001>// X, Y, Z directions under X'Y_scan.
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Fig. 1 Representation of the scan strategies. (a) Scan strategy X with
bidirectional (zigzag) scanning in X-direction and (b) Scan
strategy XY with bidirectional scanning with a rotation of 90°
between layers. SD: scanning direction; BD: building direction.

Table 2 Laser conditions, orientation degree of <001> in SD, and
Young’s modulus in SD. SD: scanning direction.

|| PIWI [ vimm/s] | DO//SD | E//SDIGPa]_

Condition_A 75 250 0.748 84.3
Condition_B 225 750 0.822 74.2
Condition_C 360 1200 0.906 68.7
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Fig.2 Change in Young’s modulus as a function of the orientation
degree of <001>. SD: scanning direction; BD: building direction.
Quoted from ref. 13) with modifications.
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Fig.3 Inverse pole figurc (IPF) images taken in the orthogonal 3 cross-
sections. Single crystalline-like texture with different oricntations
were controlled. Quoted from ref. 16) with modifications.
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