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Bulk Metallic Glasses — BMGs X-ray diffractogram
a Amorphous
Crystalline Amorphous
)
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E|b
= Crystalline
=  Amorphous arrangement of constituent elements,
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[Nunes, 2005]
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Fabrication of BMGs
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Temperature =3
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Iog (tl me) [LMW Saarland; Thorsson 2022; Wegner 2021]
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] ] o Material: Ti60Z‘r15Cu17Sg
Novel Material: Ti- based sulfur containing BMGs

 Can this material be processed by PBF — LB/M?
- density

- microstructure
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Preliminary study: Atomization PBF-LB/M
Laser treatment of
cast material

Area scan Laser [ine A Line B Line C

[sIm-solutions.com]

[amazemet.com]
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Area scan Laser [jne A Line B Line C
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Laser treatment
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Area scan Laser |ine A Line B Line C
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Atomization
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At% Ti
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W Al
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normalized intensity

powder
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Spherical, crystalline powder
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Laser-material interaction 120 W
800 mm/s
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L aser-Material interaction

80 W 1600 mm/s 120 W 800 mm/s

: : / y4
50 um : ; = | 50 um

X
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Manufacturing of bulk material

80 W
1600 mm/s

30 x 3 x 2 mm beam

Relative density: >99%
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SEM & EDX & Analysis of bulk material

Ti Kal Cu Kal

Zr Lal S Kal

Zt 50 pm

X Elemental segregations detected, no oxidation
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Microstructural analysis — XRD & DSC

' I ! I ' . 1 o ! 4 1 Y ! . 1 ) I
P ZI —— cast + laser treated 7 20 + b) ‘;*T"=724 K i
e powder - -
- —— PBF-LB/M - = | \ommmmm e
< ; PBF-LBIM.____ ... —_ AH,=2.74 kJ/g-atom
2 5 "Y1 672K
z &
£ S -2} -
o
2 s
& I
= © =40 .
(o) F ==
< o
5
_60 - -
L 1 1

1 A L A 1 M " "
600 650 700 750 800 850

T[K]
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AM of Ti-based sulfur containing BMG

Summary & Outlook

« Laser treatment of cast surface leads to amorphous structure
» Spherical, crystalline powder recieved by atomization
« Additive manufacturing:
» High relative density achieved
» Partially crystalline microstructure
» Challenges:
» Elemental offset & increased oxygen content
« Partially crystalline microstructure in bulk material

* In-process cracking
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deflection rate: 0.3 mm/min
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Thank you for your attention!
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Challenges

* In-process cracking
* Crystalline phase formation

* Atomization:
« Oxygen
» Elemental composition
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I ’ l ! |
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Outlook

Crack initiation Elemental Amorphous
prevention composition microstructure
Ti Kal Cu Kal . .
- cast + laser treated|
_°'2I powder ]
i —— PBF-LB/M ]

normalized intensity

20[°]
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Analysis
Microscopy Microstructural analysis
TEM
XRD

[Rigaku Inc.]
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