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RMIT Centre for Additive Manufacturing - 2014 '
RCAM Vision

To be a global research leader in digital additive manufacturing
delivering innovative solutions to industry.
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Undertaking fundamental and applied
research and training in digital additive
manufacturing in support of the local
manufacturing industry

World class $30m research and
teaching facility — opened 2010

Unique in Australia — covers both metal
and polymer based technologies
together with high-end CNC machines,
3D scanning, mechanical testing (One
stop shop for Industry)



RMIT Additive manufacturing capability - 2023
Polymer i

FDM - Fortus 900mc, Zortrax, Markforge

MJ - Polyjet J750, Connex 350,

SLA - 3D Systems Projet
7000, DLP systems
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RMIT Additive manufacturing capability - 2023

Metal

LPBF — SLM Solutions 500HL,
2x250HL, 125HL, 280 HL (Dec
23)

Aconity Midi+

WAAM - AML3D

AconityMIDI+ — Multi-
Material, 1000deg, sensors

Range of thermal sensors,
Multi-material



RMIT Additive manufacturing capability - 2023

Supporting

CNC -3 & 5 Axis machining centres
Metrology - 3D scanning, CMM, CT
Simulation - Virtual design, Optimisation
Mechanical Testing — Extensive capabilities

* Topology optimisation (TOP), DFAM and SLM manufacture enables significant performance
improvement » Topology Optimisation

b R el

Existing Machined Component
High complexity
leads to reduced
material use and

Design for AM

SLM
Manufacture
Organic design
optimised for SLM

% Mass reduction)
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RMIT Additive manufacturing capability — Prefab construction

+ 200-600 mm/s print speed
* 4.5 m height & 2.75 m range
* Modular construction method




Applied research underpinned by high impact fundamental resea

& 72 (2023) 103637

Article

Strong and ductile titanium-oxygen-iron e Mot
alloys by additive manufacturing

Research paper

Contents lists available at ScienceDirect

omflocate/addma

Ti-6Al-4V hollow-strut lattice materials by laser powder bed fusion

https://doi.org/10.1038/541586-023-05952-6  Tingting Song"’, Zibin Chen****", Xiangyuan Cui**, Shenglu Lu', Hansheng Chen?, J. Noronha, J. Rogers, M. Leary, E. Kyriakou, $.B. Inverarity, R. Das, M. Brandt, M. Qian
Hao Wang?*?*, Tony Dong®, Bailiang Qin*, Kang Cheung Chan**, Milan Brandt',
Xiaozhou Liao??, Simon P. Ringer**™ & Ma Qian'™

Centre for Additive Manufacturing, School of Engineering. RMIT University, Melbourne, VIC 3000, Australia

Received: 8 November 2021

Accepted: 14 March 2023
ARTICLE INFO ABSTRACT
Published online: 31 May 2023 Titanium alloys are advanced Iightweight materials, indispensable for many critical Keywords: Hollow-strut metal lattices are an emerging class of cellular metllic marerials. However, their mechanical
o . i P . o Holloww-strut attice propetties at relative densities (pyp) higher than 10% are largely unknown because conventional manufacturing
penaccess applications'’. The mainstay of the titanium industry is the a-[ titanium alloys, fa hods are ill-equipped o fabricate them. In this study, face centered cubic (FOC) and FCG with Z-struts (FOCZ)
. AL4V hollow.strut lattices with py, = B-163 were fabricated using laser powder bed fusion (LPBE) additive
™ Check foru aand p phases™™. . manuéactuing (AM). Both lattice topologies exhibited yield strength (o) and elastic modulus (EX) at the upper

Seripta Material he difference in o* or E*

2025) 115547 Ing element:

rut FCC and FOCZ lattices.
Congents lists available av -ereadilyab Journal of Matesials Science & Technok 2023 142 ollow-st LFC:,,”:':,LCHZ_,
. e yas‘thekry
Scripta Materialia ircombinat Contents lists available at ScienceDirect

ELSEVIER journal homepage: v iron alloys.

Journal of Materials Science & Technology

journal homepage: www.elsevier.com/locate/jmst

Node-reinforced hollow-strut metal lattice materials for higher strength T

J. Noronha, J. Dash, M. Leary, D. Downing, E. Kyriakou, M. Brandt, M. Qian *' Variant selection in additively manufactured alpha—beta titanium i)

Cunre for Addiie Maniocteing 5choo of Enginscrig, RMIT Uiy, Malbouse, VIC 3000, Ausala alloys =
S.L. Lu, CJ. Todaro', Y.Y. Sun, T. Song M. Brandt, M. Qian*

ARTICLE INFO ABSTRACT
Centre for Additive Manufocturing. School of Engineering. RMIT University, Melbourne, IC 3000, Australia

Keywards: Inuricate hollow-strur metal lattices ave novel cellular materials or metamaterials. However, their hollow nodal

:ﬂ”vw strue regions ofien lead to premature failure under stress. This study reports a design suategy to substantially improve

the strength of hollow-strut metal lattices by applying nodal reinforcement. The proposed nodal reinforcement ARTICLE INFO ABSTRACT
designs increased the yield strength of hollow-strur Ti-6A ibic lattices by up 1o 144% and elastic modulus
by up 10 113% with a modest 21% increase in density compared to the unteinforced lattices. In addition, a 42% Articie history: The crystallographic arrangements of the a-phase variants in a-f titanium alloys remains less identified
increase in peak stress was observed when compared ro solid-strut Ti-5A1-4-V cubic lattices of similar densities. Received 30 July 2021 due to the crystallographic complexity involved while being essential to understand the a-f microstruc-
These propeities exceeded the empirical upper limits of the Gibson Ashby model for cellular merallie materials, ';{“‘;‘“: J‘?f:?‘.?l‘l"’ﬂ” tural intricacy. To improve the current understanding, specimens of two columnar-grained a-f Ti alloys
thus extending the property envelope. Distinet failure modes were observed for the praposed nodal reinforce- A:_;.,’j‘m T Db (Ti-BAI-4V and Ti-6A1-25n-4Zr-2Mo) and two equiaxed-grained a-$ Ti alloys (Ti-6AI-4V and Ti-4Al-2V)
ment designs. Numerical analysis clified their role in determining the deformation response. were fabricated by laser metal powder deposition (LMD). Electron backscatter diffraction (EBSD) analy-
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Laser powder bed fusion
Metamarerials
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Centre “firsts” based on fundamental research '

THE AUSTRALIAN*  |First 3D printed spinal disc in 2015 —
;u1010ns print out 3D body implant for CO”&bOF&tIOﬂ Wlth AnatOmICS

spins |l operation

First 3D printed dog implant in 2019 —
Collaboration with UQ
A " LML

First 3D printed satellite = pacall
chassis 2019/20 — -
Collaboration with ADFA
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