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Abstract: In this study, Fe-based amorphous alloys with a length and width of 10 mm 

and height of 6 mm were prepared by selective laser melting (SLM). X-ray diffraction, 

Differential Thermal Analysis and Scanning Electron Microscope were used to 

investigated the effect of scan space and strategy on the crystallization, microstructure, 

crack distribution and density. The content of amorphous calculated by Differential 

Thermal Analysis is up to 93%. There is an obviously trend to lower crack 

distribution and higher density with an appropriate scan spaces and strategies. With 

the increasing scan space, the density increased first, then gradually decreased, while 

the crack decreased and then increasing with the scan space. 
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1 Introduction 

Bulk metallic glasses (BMG), which have a short-range order and long range disorder 

structure, present an excellent mechanical property, physical property, chemical 

property and corrosion resistance. In 1960, the slice of Au-Si composition was 

achieved through rapidly solidifying by Duwez [1]. Since then, numbers of alloy 

compositions in different alloy systems were synthesized in the glass state [2-9]. A 

large variety of techniques are used to process BMG, such as melt spinning, 

water-quenching method, high-pressure die casting, copper mold casting and so on. 

In this study, a new technology, selective laser melting (SLM), was applied in 

processing BMG. SLM, as one of the techniques with development potential in 

additive manufacturing (AM), was used to process varieties of metal alloys. Because 
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the solidification occurs relatively quickly during SLM and generally reaches values 

on the order of 103–104 K/s [10], the local intrinsic cooling rate can be high enough to 

satisfy the critical cooling rate. Besides, for its short processing cycle, low costs, high 

design flexibility, and superior performance for produce parts. SLM has been applied 

in many alloys and composites. 

Recently, some of BMG has been produced by SLM. The influence of laser power on 

densification, microstructure and mechanical properties of Al86Ni6Y4.5Co2La1.5 scan 

tracks were systematically investigated by X. P. Li [11]. The results showed that high 

thermal stress in high laser power and low strength in low laser power will both cause 

the formation of cracks. Besides, the enhanced thermal fluctuation in high laser power 

also result in inhomogeneous chemical distribution and further severe crystallization. 

To deal with the cracks, X. P. Li studied the use of a re-scanning strategy during the 

selective laser melting [12]. It indicated that a high power initial scan followed by a 

lower power re-scan can relief the stress and reduce cracks. K. G. Prashanth processed 

Al85Nd8Ni5Co2 samples by SLM, which has a high compressive strength (1-0.5 GPa) 

at elevated temperatures (303-573 K) due to submicro-sized stable intermetallic phase 

dispersed in an Al matrix [13]. Hyo Yun Jung has investigated the microstructure, 

thermal stability and soft magnetic properties of Fe-based bulk metallic glasses with 

different parameters [14]. It shows that the samples with fully amorphous, good 

magnetic softness and high relative densities up to 99.7% can be fabricated by low v 

and high P. Zr-based bulk metallic glasses prepared by SLM or laser solid forming 

(LSF) were also studied [15-17]. It shows that large scale, complex and fully dense 

crack-free Zr-based bulk metallic glasses with high hardness, high compressive 

strength and small amount of ductility can be achieve using selective laser melting. 

However, there are still a lot of problems in processing BMG, such as crystallization, 

integrality and cracks. In this study, the microstructure and crack distribution of 

Fe-based bulk metallic glasses with different scan strategy and scanning space 

manufactured by SLM was studied. 
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2 Experimental procedures 

2.1 Powder feedstock 

A master alloy with nominal composition Fe43.7Co7.3Cr14.7Mo12.6C15.5B4.3Y1.9 (at.%) 

was prepared under N2 atmosphere by gas atomization. Fig.1(a) shows the 

morphology of Fe-based metallic glasses and the particles are rod-like. The inset 

image in Fig. 1(a) state the XRD image of the powder. It is shown that the amorphous 

of the powder is good. While, Fig.1(b) shows the particle size distribution of the 

powder. The distribution accord with Gaussian distribution and the average particle 

size are 29 μm. 

Fig. 1. (a) Morphology and (b) particle size distribution of Fe-based metallic glasses 

2.2 SLM process 

All parts were made on the EOS M280 SLM machine. This SLM installation is 

equipped with an Yb: YAG fibre laser, which can reach a maximum power of 400 W 

in continuous mode. The intensity distribution can be assumed to be Gaussian. Based 

on a series of preliminary experiments, the SLM parameters were fixed as follows: 

laser power of 150 W, scanning speed of 1000 mm/s, layer thickness of 0.04 mm. 

Then the hatch spacing and scan strategy were changed. The hatch spacing spread 

from 0.08 to 1.16 mm. There are three scan strategies, as shown in Fig.2(a). The 

scanning direction is rotated respectively by 0°, 90° and 67° after each layer, 

corresponding to strategy (1), (2) and (3). Bulk specimens with dimensions of 10 mm 

× 10 mm × 5 mm were produced, as shown in Fig. 2(b). 
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Fig. 2. (a) the three different strategies of SLM process; (b) SLM-processed 

specimens 

2.3 Microstructural characterization 

The phases of the bulk specimens were identified through X-ray diffraction 

(XRD-7000) analyses, which were performed with a Cu Kα radiation source at 40 kV 

and 30 mA; the continuous scan mode was used and the scan rate was 5°/min. 

The DTA was used to detect the amorphous content. For calculate the content, the 

enthalpies of bulk are compared to powder. 

Metallographic samples were prepared as per the standard procedures and were 

etched with aqua regia for 30 s. Microstructural analysis was carried out by scanning 

electron microscope (SEM) equipped with energy dispersive X-ray analysis (EDX) 

detectors. 

2.4 Mechanical properties 

The porosity calculated by 10 pictures of specimen morphology were used to express 

the density of specimens. The crack rate defined by crack area ratio was calculated by 

10 pictures of specimen morphology, too. 

Nanoindentation tests on the polished sections of SLM parts were performed using a 

TI750 nanoindentation tester (Hysitron, America) at room temperature. A 

loading–unloading test mode was used and a test force 6000 μN, a loading speed 

1.200 mN/s and a hold time 2 s were chosen. 
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3 Results and discussion 

3.1 Different scanning space 

3.1.1 Phase identification 

The thermal stability and crystallization behavior of the different samples 

was assessed by DTA and the results are shown in Fig. 3. All specimens exhibit a 

distinct glass transition followed by a multi-stage crystallization process. It is proved 

that the glass transition occurred and the specimens contains an amorphous phase. 

Compared specimens with different scanning space, specimen with middle space 

(0.12 mm) has a highest amorphous phase, up to 93.2%. 

Fig.3 (a) The amorphous content of bulk with different scanning space; (b) differential 

thermal analysis of powder and specimen with 0.12 mm 

3.1.2 Microstructure evolution 

Fig. 4 shows the microstructure of specimens with different scanning space. The 

middle parameters are studied. Metallographic samples were prepared as per the 

standard procedures and were etched with aqua regia for 30 s. As shown in Fig. 

4(a)(c)(e), the crystallization tends to emerge near the crack. Besides, compared to 

others, the crystallization areas of specimen with middle space (0.12 mm) is smaller. 

The result is consistent with the DTA. 
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Fig.4 Microstructure and magnification with different scanning space: (a)(b) 0.10 mm; 

(c)(d) 0.12 mm; (e)(f) 0.14 mm 

3.1.3 Mechanical properties 

The crack distribution, crack rate and density are shown in Fig. 5. It shows that there 

are lots of crisscross cracks, this is due to the brittleness of Fe-based metallic glasses. 
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The crack rate decreased with the increasing scanning space first. With the further 

increasing space, it then increased quickly. When the scanning space is 0.12 mm, the 

crack rate is 0.66%, which is lower than others. 

Fig.5 Specimens with different scanning space range from 0.08-0.16 mm: (a)-(e) the 

morphology and crack rate; (f) density 

It is obviously that the scanning space relates to the overlap rate, which is defined as: 

= 1- 100%S
W

η  ×  
(1) 

The width of pool (W) and scanning space (S) are shown in Fig. 6. 
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While the space is too low, high overlap rate means the number of laser scanning 

increased, result in more crystallization and cracks. However, the lower overlap rate 

will cause a lot of pores and department of specimens, which will also lead to cracks. 

In this study, specimen with 31% overlap rate exhibit a higher performance, which is 

corresponding with the study of Li Wang [18]. 

Fig.6 Diagrammatic sketch of width of melting pool and scanning space 

3.2 Different scanning strategy 

One of the parameter was chosen to compared the influence of strategy. Fig. 7 shows 

the crack distribution, crack rate and phases analysis of three strategies which are 

shown in Fig. 2(a). Fig. 7(d) shows that all of the specimens has an amorphous phase. 

It is illustrated that the crack rate of strategy (2) is better than others, while the crack 

rate of strategy (3) is the worst.  
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Fig.7 Specimens with different scanning strategies: (a)-(c) crack distribution of 

strategy (1)-(3); (d) phase analysis 

The nanohardness of three strategies which are shown in Fig. 8. The nanohardness 

results that the hardness increased with strategy (1) to (3), up to 17.2 GPa, which is 

higher than the as-cast glassy samples (1253 HV) [19]. 

Fig.8 (a) loading-penetration depth curves and (b) nanohardness for nano-indentation 

of different scanning strategies samples 

4 Conclusions 

Fe-based bulk metallic glasses has been produced by SLM with different scanning 

space and strategies. The main conclusions of the present study, which might be 

helpful for other laser-powder-based AM technologies and for amorphous alloys 

materials, are as follows: 

(1) Specimen with a 0.12 mm scanning space has a highest amorphous phase, up to

93.2%.
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(2) Due to the brittleness of Fe-based metallic glasses, there are lots of crisscross 

cracks. But the crack rate reduced to 0.66% when the scanning space is 0.12 mm, 

which is much lower than others. 

(3) It is illustrated that the crack rate of strategy (2) is better than others. However, the 

nanohardness of strategy (3) is the highest, up to 17.2 GPa, which is higher than 

the as-cast glassy samples (1253 HV). 

 

Acknowledgments 

This work was supported by the National Natural Science Foundation of China (Grant 

No. 51531003, 51505166). 

 

References 

[1] Klement W, Willens R H, Duwez P O L. Non-crystalline structure in solidified gold–silicon 

alloys[J]. Nature, 1960, 187(4740): 869-870. 

[2] Luborsky F E. Amorphous metallic alloys[M]. Butterworth and Co (Publishers): London, UK, 

1983. 

[3] Anantharaman T R. Metallic glasses: production, properties and applications[J]. Trans Tech 

Publications SA, Trans Tech House, CH-4711 Aedermannsdorf, Switzerland, 1984. 302, 1984. 

[4] Liebermann H H. Rapidly solidified alloys: processes, structures, properties, applications[J]. 

Marcel Dekker, Inc, 270 Madison Ave, New York, New York 10016, USA, 1993. 788, 1993. 

[5] Suryanarayana C, Inoue A. Bulk metallic glasses[M]. Boca Raton, FL: CRC press, 2011. 

[6] Suryanarayana C. Rapidly quenched metals, a bibliography, 1973-1979[M]. Ifi/Plenum, 1980. 

[7] Anantharaman T R, Suryanarayana C. Review: A decade of quenching from the melt[J]. 

Journal of Materials Science, 1971, 6(8): 1111-1135. 

[8] Jones H, Suryanarayana C. Rapid quenching from the melt: An annotated bibliography 

1958–72[J]. Journal of Materials Science, 1973, 8(5): 705-753. 

[9] Chen H S. Glassy metals[J]. Reports on Progress in Physics, 1980, 43(4): 353. 

[10] Zheng B, Zhou Y, Smugeresky J E, et al. Processing and behavior of Fe-based metallic glass 

components via laser-engineered net shaping[J]. Metallurgical and Materials Transactions A, 2009, 

40(5): 1235-1245. 

753



[11] Li X P, Kang C W, Huang H, et al. Selective laser melting of an Al 86 Ni 6 Y 4.5 Co 2 La 1.5

metallic glass: processing, microstructure evolution and mechanical properties[J]. Materials 

Science and Engineering: A, 2014, 606: 370-379. 

[12] Li X P, Kang C W, Huang H, et al. The role of a low-energy–density re-scan in fabricating

crack-free Al 85 Ni 5 Y 6 Co 2 Fe 2 bulk metallic glass composites via selective laser melting[J]. 

Materials & Design, 2014, 63: 407-411. 

[13] Prashanth K G, Shahabi H S, Attar H, et al. Production of high strength Al 85 Nd 8 Ni 5 Co 2

alloy by selective laser melting[J]. Additive Manufacturing, 2015, 6: 1-5. 

[14] Jung H Y, Choi S J, Prashanth K G, et al. Fabrication of Fe-based bulk metallic glass by

selective laser melting: a parameter study[J]. Materials & Design, 2015, 86: 703-708. 

[15] Li X P, Roberts M P, O'Keeffe S, et al. Selective laser melting of Zr-based bulk metallic

glasses: Processing, microstructure and mechanical properties [J]. Materials & Design, 2016, 112: 

217-226.

[16] Zhang Y, Lin X, Wang L, et al. Microstructural analysis of Zr55Cu30Al10Ni5 bulk metallic

glasses by laser surface remelting and laser solid forming [J]. Intermetallics, 2015, 66: 22-30. 

[17] Zhang Y, Lin X, Wei L, et al. Influence of powder size on the crystallization behavior during

laser solid forming Zr55Cu30Al10Ni5 bulk amorphous alloy [J]. Intermetallics, 2016, 76: 1-9. 

[18] Li Wang. Reserch on the performance in selective laser melting of metallic part [D]. Wuhan:

Huazhong University of Science and Technology, 2013. 

[19] Shen J, Chen Q, Sun J, et al. Exceptionally high glass-forming ability of an FeCoCrMoCBY

alloy[J]. Applied Physics Letters, 2005, 86(15): 151907. 

754


	Welcome
	Title Page
	Preface
	Organizing Committee
	Papers to Journals
	Table of Contents
	Materials
	Scanning Strategies in Electron Beam Melting to Influence Microstructure Development
	Relating Processing of Selective Laser Melted Structures to Their Material and Modal Properties
	Thermal Property Measurement Methods and Analysis for Additive Manufacturing Solids and Powders
	Prediction of Fatigue Lives in Additively Manufactured Alloys Based on the Crack-Growth Concept
	Fatigue Behavior of Additive Manufactured Parts in Different Process Chains – An Experimental Study
	Effect of Process Parameter Variation on Microstructure and Mechanical Properties of Additively Manufactured Ti-6Al-4V
	Optimal Process Parameters for In Situ Alloyed Ti15Mo Structures by Laser Powder Bed Fusion
	Efficient Fabrication of Ti6Al4V Alloy by Means of Multi-Laser Beam Selective Laser Melting
	Effect of Heat Treatment and Hot Isostatic Pressing on the Morphology and Size of Pores in Additive Manufactured Ti-6Al-4V Parts
	Effect of Build Orientation on Fatigue Performance of Ti-6Al-4V Parts Fabricated via Laser-Based Powder Bed Fusion
	Effect of Specimen Surface Area Size on Fatigue Strength of Additively Manufactured Ti-6Al-4V Parts
	Small-Scale Mechanical Properties of Additively Manufactured Ti-6Al-4V
	Design and Fabrication of Functionally Graded Material from Ti to Γ-Tial by Laser Metal Deposition
	Tailoring Commercially Pure Titanium Using Mo₂C during Selective Laser Melting
	Characterization of MAR-M247 Deposits Fabricated through Scanning Laser Epitaxy (SLE)
	Mechanical Assessment of a LPBF Nickel Superalloy Using the Small Punch Test Method
	Effects of Processing Parameters on the Mechanical Properties of CMSX-4® Additively Fabricated through Scanning Laser Epitaxy (SLE)
	Effect of Heat Treatment on the Microstructures of CMSX-4® Processed through Scanning Laser Epitaxy (SLE)
	On the Use of X-Ray Computed Tomography for Monitoring the Failure of an Inconel 718 Two-Bar Specimen Manufactured by Laser Powder Bed Fusion
	Laser Powder Bed Fusion Fabrication and Characterization of Crack-Free Aluminum Alloy 6061 Using In-Process Powder Bed Induction Heating
	Porosity Development and Cracking Behavior of Al-Zn-Mg-Cu Alloys Fabricated by Selective Laser Melting
	Effect of Optimizing Particle Size in Laser Metal Deposition with Blown Pre-Mixed Powders
	Aluminum Matrix Syntactic Foam Fabricated with Additive Manufacturing
	Binderless Jetting: Additive Manufacturing of Metal Parts via Jetting Nanoparticles
	Characterization of Heat-Affected Powder Generated during the Selective Laser Melting of 304L Stainless Steel Powder
	Effects of Area Fraction and Part Spacing on Degradation of 304L Stainless Steel Powder in Selective Laser Melting
	Influence of Gage Length on Miniature Tensile Characterization of Powder Bed Fabricated 304L Stainless Steel
	Study of Selective Laser Melting for Bonding of 304L Stainless Steel to Grey Cast Iron
	Mechanical Performance of Selective Laser Melted 17-4 PH Stainless Steel under Compressive Loading
	Microstructure and Mechanical Properties Comparison of 316L Parts Produced by Different Additive Manufacturing Processes
	A Parametric Study on Grain Structure in Selective Laser Melting Process for Stainless Steel 316L
	316L Powder Reuse for Metal Additive Manufacturing
	Competing Influence of Porosity and Microstructure on the Fatigue Property of Laser Powder Bed Fusion Stainless Steel 316L
	Studying Chromium and Nickel Equivalency to Identify Viable Additive Manufacturing Stainless Steel Chemistries
	Investigation of the Mechanical Properties on Hybrid Deposition and Micro-Rolling of Bainite Steel
	Process – Property Relationships in Additive Manufacturing of Nylon-Fiberglass Composites Using Taguchi Design of Experiments
	Digital Light Processing (DLP): Anisotropic Tensile Considerations
	Determining the Complex Young’s Modulus of Polymer Materials Fabricated with Microstereolithography
	Effect of Process Parameters and Shot Peening on Mechanical Behavior of ABS Parts Manufactured by Fused Filament Fabrication (FFF)
	Expanding Material Property Space Maps with Functionally Graded Materials for Large Scale Additive Manufacturing
	Considering Machine- and Process-Specific Influences to Create Custom-Built Specimens for the Fused Deposition Modeling Process
	Rheological Evaluation of High Temperature Polymers to Identify Successful Extrusion Parameters
	A Viscoelastic Model for Evaluating Extrusion-Based Print Conditions
	Towards a Robust Production of FFF End-User Parts with Improved Tensile Properties
	Investigating Material Degradation through the Recycling of PLA in Additively Manufactured Parts
	Ecoprinting: Investigating the Use of 100% Recycled Acrylonitrile Butadiene Styrene (ABS) for Additive Manufacturing
	Microwave Measurements of Nylon-12 Powder Ageing for Additive Manufacturing
	Improvement of Recycle Rate in Laser Sintering by Low Temperature Process
	Development of an Experimental Laser Sintering Machine to Process New Materials like Nylon 6
	Optimization of Adhesively Joined Laser-Sintered Parts
	Investigating the Impact of Functionally Graded Materials on Fatigue Life of Material Jetted Specimens
	Fabrication and Characterization of Graphite/Nylon 12 Composite via Binder Jetting Additive Manufacturing Process
	Fabricating Zirconia Parts with Organic Support Material by the Ceramic On-Demand Extrusion Process
	The Application of Composite Through-Thickness Assessment to Additively Manufactured Structures
	Tensile Mechanical Properties of Polypropylene Composites Fabricated by Material Extrusion
	Pneumatic System Design for Direct Write 3D Printing
	Ceramic Additive Manufacturing: A Review of Current Status and Challenges
	Recapitulation on Laser Melting of Ceramics and Glass-Ceramics
	A Trade-Off Analysis of Recoating Methods for Vat Photopolymerization of Ceramics
	Additive Manufacturing of High-Entropy Alloys – A Review
	Microstructure and Mechanical Behavior of AlCoCuFeNi High-Entropy Alloy Fabricated by Selective Laser Melting
	Selective Laser Melting of AlCu5MnCdVA: Formability, Microstructure and Mechanical Properties
	Microstructure and Crack Distribution of Fe-Based Amorphous Alloys Manufactured by Selective Laser Melting
	Construction of Metallic Glass Structures by Laser-Foil-Printing Technology
	Building Zr-Based Metallic Glass Part on Ti-6Al-4V Substrate by Laser-Foil-Printing Additive Manufacturing
	Optimising Thermoplastic Polyurethane for Desktop Laser Sintering

	Modeling
	Real-Time Process Measurement and Feedback Control for Exposure Controlled Projection Lithography
	Optimization of Build Orientation for Minimum Thermal Distortion in DMLS Metallic Additive Manufacturing
	Using Skeletons for Void Filling in Large-Scale Additive Manufacturing
	Implicit Slicing Method for Additive Manufacturing Processes
	Time-Optimal Scan Path Planning Based on Analysis of Sliced Geometry
	A Slicer and Simulator for Cooperative 3D Printing
	Study on STL-Based Slicing Process for 3D Printing
	ORNL Slicer 2: A Novel Approach for Additive Manufacturing Tool Path Planning
	Computer Integration for Geometry Generation for Product Optimization with Additive Manufacturing
	Multi-Level Uncertainty Quantification in Additive Manufacturing
	Computed Axial Lithography for Rapid Volumetric 3D Additive Manufacturing
	Efficient Sampling for Design Optimization of an SLS Product
	Review of AM Simulation Validation Techniques
	Generation of Deposition Paths and Quadrilateral Meshes in Additive Manufacturing
	Analytical and Experimental Characterization of Anisotropic Mechanical Behaviour of Infill Building Strategies for Fused Deposition Modelling Objects
	Flexural Behavior of FDM Parts: Experimental, Analytical and Numerical Study
	Simulation of Spot Melting Scan Strategy to Predict Columnar to Equiaxed Transition in Metal Additive Manufacturing
	Modelling Nanoparticle Sintering in a Microscale Selective Laser Sintering Process
	3-Dimensional Cellular Automata Simulation of Grain Structure in Metal Additive Manufacturing Processes
	Numerical Simulation of Solidification in Additive Manufacturing of Ti Alloy by Multi-Phase Field Method
	The Effect of Process Parameters and Mechanical Properties Oof Direct Energy Deposited Stainless Steel 316
	Thermal Modeling of 304L Stainless Steel Selective Laser Melting
	The Effect of Polymer Melt Rheology on Predicted Die Swell and Fiber Orientation in Fused Filament Fabrication Nozzle Flow
	Simulation of Planar Deposition Polymer Melt Flow and Fiber Orientaiton in Fused Filament Fabrication
	Numerical Investigation of Stiffness Properties of FDM Parts as a Function of Raster Orientation
	A Two-Dimensional Simulation of Grain Structure Growth within Substrate and Fusion Zone during Direct Metal Deposition
	Numerical Simulation of Temperature Fields in Powder Bed Fusion Process by Using Hybrid Heat Source Model
	Thermal Simulation and Experiment Validation of Cooldown Phase of Selective Laser Sintering (SLS)
	Numerical Modeling of High Resolution Electrohydrodynamic Jet Printing Using OpenFOAM
	Mesoscopic Multilayer Simulation of Selective Laser Melting Process
	A Study into the Effects of Gas Flow Inlet Design of the Renishaw AM250 Laser Powder Bed Fusion Machine Using Computational Modelling
	Development of Simulation Tools for Selective Laser Melting Additive Manufacturing
	Machine Learning Enabled Powder Spreading Process Map for Metal Additive Manufacturing (AM)

	Process Development
	Melt Pool Dimension Measurement in Selective Laser Melting Using Thermal Imaging
	In-Process Condition Monitoring in Laser Powder Bed Fusion (LPBF)
	Performance Characterization of Process Monitoring Sensors on the NIST Additive Manufacturing Metrology Testbed
	Microheater Array Powder Sintering: A Novel Additive Manufacturing Process
	Fabrication and Control of a Microheater Array for Microheater Array Powder Sintering
	Initial Investigation of Selective Laser Sintering Laser Power vs. Part Porosity Using In-Situ Optical Coherence Tomography
	The Effect of Powder on Cooling Rate and Melt Pool Length Measurements Using In Situ Thermographic Tecniques
	Monitoring of Single-Track Degradation in the Process of Selective Laser Melting
	Machine Learning for Defect Detection for PBFAM Using High Resolution Layerwise Imaging Coupled with Post-Build CT Scans
	Selection and Installation of High Resolution Imaging to Monitor the PBFAM Process, and Synchronization to Post-Build 3D Computed Tomography
	Multisystem Modeling and Optimization of Solar Sintering System
	Continuous Laser Scan Strategy for Faster Build Speeds in Laser Powder Bed Fusion System
	Influence of the Ratio between the Translation and Contra-Rotating Coating Mechanism on Different Laser Sintering Materials and Their Packing Density
	Thermal History Correlation with Mechanical Properties for Polymer Selective Laser Sintering (SLS)
	Post Processing Treatments on Laser Sintered Nylon 12
	Development of an Experimental Test Setup for In Situ Strain Evaluation during Selective Laser Melting
	In Situ Melt Pool Monitoring and the Correlation to Part Density of Inconel® 718 for Quality Assurance in Selective Laser Melting
	Influence of Process Time and Geometry on Part Quality of Low Temperature Laser Sintering
	Increasing Process Speed in the Laser Melting Process of Ti6Al4V and the Reduction of Pores during Hot Isostatic Pressing
	A Method for Metal AM Support Structure Design to Facilitate Removal
	Expert Survey to Understand and Optimize Part Orientation in Direct Metal Laser Sintering
	Fabrication of 3D Multi-Material Parts Using Laser-Based Powder Bed Fusion
	Melt Pool Image Process Acceleration Using General Purpose Computing on Graphics Processing Units
	Blown Powder Laser Cladding with Novel Processing Parameters for Isotropic Material Properties
	The Effect of Arc-Based Direct Metal Energy Deposition on PBF Maraging Steel
	Fiber-Fed Laser-Heated Process for Printing Transparent Glass
	Reducing Mechanical Anisotropy in Extrusion-Based Printed Parts
	Exploring the Manufacturability and Resistivity of Conductive Filament Used in Material Extrusion Additive Manufacturing
	Active - Z Printing: A New Approach to Increasing 3D Printed Part Strength
	A Mobile 3D Printer for Cooperative 3D Printing
	A Floor Power Module for Cooperative 3D Printing
	Changing Print Resolution on BAAM via Selectable Nozzles
	Predicting Sharkskin Instability in Extrusion Additive Manufacturing of Reinforced Thermoplastics
	Design of a Desktop Wire-Feed Prototyping Machine
	Process Modeling and In-Situ Monitoring of Photopolymerization for Exposure Controlled Projection Lithography (ECPL)
	Effect of Constrained Surface Texturing on Separation Force in Projection Stereolithography
	Modeling of Low One-Photon Polymerization for 3D Printing of UV-Curable Silicones
	Effect of Process Parameters and Shot Peening on the Tensile Strength and Deflection of Polymer Parts Made Using Mask Image Projection Stereolithography (MIP-SLA)
	Additive Manufacturing Utilizing Stock Ultraviolet Curable Silicone
	Temperature and Humidity Variation Effect on Process Behavior in Electrohydrodynamic Jet Printing of a Class of Optical Adhesives
	Reactive Inkjet Printing Approach towards 3D Silcione Elastomeric Structures Fabrication
	Magnetohydrodynamic Drop-On-Demand Liquid Metal 3D Printing
	Selective Separation Shaping of Polymeric Parts
	Selective Separation Shaping (SSS) – Large-Scale Fabrication Potentials
	Mechanical Properties of 304L Metal Parts Made by Laser-Foil-Printing Process
	Investigation of Build Strategies for a Hybrid Manufacturing Process Progress on Ti-6Al-4V
	Direct Additive Subtractive Hybrid Manufacturing (DASH) – An Out of Envelope Method
	Metallic Components Repair Strategies Using the Hybrid Manufacturing Process
	Rapid Prototyping of EPS Pattern for Complicated Casting
	5-Axis Slicing Methods for Additive Manufacturing Process
	A Hybrid Method for Additive Manufacturing of Silicone Structures
	Analysis of Hybrid Manufacturing Systems Based on Additive Manufacturing Technology
	Fabrication and Characterization of Ti6Al4V by Selective Electron Beam and Laser Hybrid Melting
	Development of a Hybrid Manufacturing Process for Precision Metal Parts
	Defects Classification of Laser Metal Deposition Using Acoustic Emission Sensor
	An Online Surface Defects Detection System for AWAM Based on Deep Learning
	Development of Automatic Smoothing Station Based on Solvent Vapour Attack for Low Cost 3D Printers
	Casting - Forging - Milling Composite Additive Manufacturing Thechnology
	Design and Development of a Multi-Tool Additive Manufacturing System
	Challenges in Making Complex Metal Large-Scale Parts for Additive Manufacturing: A Case Study Based on the Additive Manufacturing Excavator
	Visual Sensing and Image Processing for Error Detection in Laser Metal Wire Deposition

	Applications
	Embedding of Liquids into Water Soluble Materials via Additive Manufacturing for Timed Release
	Prediction of the Elastic Response of TPMS Cellular Lattice Structures Using Finite Element Method
	Multiscale Analysis of Cellular Solids Fabricated by EBM
	An Investigation of Anisotropy of 3D Periodic Cellular Structure Designs
	Modeling of Crack Propagation in 2D Brittle Finite Lattice Structures Assisted by Additive Manufacturing
	Estimating Strength of Lattice Structure Using Material Extrusion Based on Deposition Modeling and Fracture Mechanics
	Controlling Thermal Expansion with Lattice Structures Using Laser Powder Bed Fusion
	Determination of a Shape and Size Independent Material Modulus for Honeycomb Structures in Additive Manufacturing
	Additively Manufactured Conformal Negative Stiffness Honeycombs
	A Framework for the Design of Biomimetic Cellular Materials for Additive Manufacturing
	A Post-Processing Procedure for Level Set Based Topology Optimization
	Multi-Material Structural Topology Optimization under Uncertainty via a Stochastic Reduced Order Model Approach
	Topology Optimization for 3D Material Distribution and Orientation in Additive Manufacturing
	Topological Optimization and Methodology for Fabricating Additively Manufactured Lightweight Metallic Mirrors
	Topology Optimization of an Additively Manufactured Beam
	Quantifying Accuracy of Metal Additive Processes through a Standardized Test Artifact
	Integrating Interactive Design and Simulation for Mass Customized 3D-Printed Objects – A Cup Holder Example
	High-Resolution Electrohydrodynamic Jet Printing of Molten Polycaprolactone
	3D Bioprinting of Scaffold Structure Using Micro-Extrusion Technology
	Fracture Mechanism Analysis of Schoen Gyroid Cellular Structures Manufactured by Selective Laser Melting
	An Investigation of Build Orientation on Shrinkage in Sintered Bioceramic Parts Fabricated by Vat Photopolymerization
	Hypervelocity Impact of Additively Manufactured A356/316L Interpenetrating Phase Composites
	Understanding and Engineering of Natural Surfaces with Additive Manufacturing
	Additive Fabrication of Polymer-Ceramic Composite for Bone Tissue Engineering
	Binder Jet Additive Manufacturing of Stainless Steel - Tricalcium Phosphate Biocomposite for Bone Scaffold and Implant Applications
	Selective Laser Melting of Novel Titanium-Tantalum Alloy as Orthopedic Biomaterial
	Development of Virtual Surgical Planning Models and a Patient Specific Surgical Resection Guide for Treatment of a Distal Radius Osteosarcoma Using Medical 3D Modelling and Additive Manufacturing Processes
	Design Optimisation of a Thermoplastic Splint
	Reverse Engineering a Transhumeral Prosthetic Design for Additive Manufacturing
	Big Area Additive Manufacturing Application in Wind Turbine Molds
	Design, Fabrication, and Qualification of a 3D Printed Metal Quadruped Body: Combination Hydraulic Manifold, Structure and Mechanical Interface
	Smart Parts Fabrication Using Powder Bed Fusion Additive Manufacturing Technologies
	Design for Protection: Systematic Approach to Prevent Product Piracy during Product Development Using AM
	The Use of Electropolishing Surface Treatment on IN718 Parts Fabricated by Laser Powder Bed Fusion Process
	Towards Defect Detection in Metal SLM Parts Using Modal Analysis “Fingerprinting”
	Electrochemical Enhancement of the Surface Morphology and the Fatigue Performance of Ti-6Al-4V Parts Manufactured by Laser Beam Melting
	Fabrication of Metallic Multi-Material Components Using Laser Metal Deposition
	A Modified Inherent Strain Method for Fast Prediction of Residual Deformation in Additive Manufacturing of Metal Parts 2539
	Effects of Scanning Strategy on Residual Stress Formation in Additively Manufactured Ti-6Al-4V Parts
	How Significant Is the Cost Impact of Part Consolidation within AM Adoption?
	Method for the Evaluation of Economic Efficiency of Additive and Conventional Manufacturing
	Integrating AM into Existing Companies - Selection of Existing Parts for Increase of Acceptance
	Ramp-Up-Management in Additive Manufacturing – Technology Integration in Existing Business Processes
	Rational Decision-Making for the Beneficial Application of Additive Manufacturing
	Approaching Rectangular Extrudate in 3D Printing for Building and Construction by Experimental Iteration of Nozzle Design
	Areal Surface Characterization of Laser Sintered Parts for Various Process Parameters
	Design and Process Considerations for Effective Additive Manufacturing of Heat Exchangers
	Design and Additive Manufacturing of a Composite Crossflow Heat Exchanger
	Fabrication and Quality Assessment of Thin Fins Built Using Metal Powder Bed Fusion Additive Manufacturing
	A Mobile Robot Gripper for Cooperative 3D Printing
	Technological Challenges for Automotive Series Production in Laser Beam Melting
	Qualification Challenges with Additive Manufacturing in Space Applications
	Material Selection on Laser Sintered Stab Resistance Body Armor
	Investigation of Optical Coherence Tomography Imaging in Nylon 12 Powder
	Powder Bed Fusion Metrology for Additive Manufacturing Design Guidance
	Geometrical Accuracy of Holes and Cylinders Manufactured with Fused Deposition Modeling
	New Filament Deposition Technique for High Strength, Ductile 3D Printed Parts
	Applied Solvent-Based Slurry Stereolithography Process to Fabricate High-Performance Ceramic Earrings with Exquisite Details
	Design and Preliminary Evaluation of a Deployable Mobile Makerspace for Informal Additive Manufacturing Education
	Comparative Costs of Additive Manufacturing vs. Machining: The Case Study of the Production of Forming Dies for Tube Bending


	Attendee List
	Author Index
	Print
	Search



