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Overview
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Applications

3D Printing process Pipeline

DML Printer Technologies

Common Pitfalls

The DML Work Order submission portal
DML Contact Information
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3D modeling (CAD)

3D Printer

Prepping and
Printing
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Manufacturing
Replacement partscheaper to build than to buy
Aerospace

Develop new/lightweight materials
Biomedical

Soft tissue reconstruction

Functional prosthetic limbs

Dental

Dental fillings, implants, appliances

3D Printed Food

Extruder output: chocolate, dough, sauce!
3D printed HOUSES

Extruder output: concrete

3D printing for Mars astronauts
Allow mission participants to coloniz:

Metal Printing
Laser sintering to produce strong/dense/complex parts
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Digitally Construct a & CAD Model
1. ¢KS 5a[ A& Y2RStAy3 az2ti 38 —

2. UseCreq Solidworks or ANY modeling package!
3. For simple parts,-B scanning *may* be an option

MESH IMPROVEMENT

ENTITIES & CROSS-SECTIONS MESH EDITING
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TRANSFER TO CAD
)

o

CAD (e.g., SolidwWorks, CreajtoDesK 3-D scanning (steps, scen-print)
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A Units should be in eitheinchesormillimetetsor part export
A Thesekey dimensionawill be requested on your WorlOrder

¢ Part Navigator

= |
biame, X=32.6600 mm
-5 History Mode Y=32.7000 mm

+ @& Model Views Z=35.9000 mm \

+ « @ Cameras

+ & User Expressions

+ (= Measures

-z Model History
-~ [A% Datum Coordinate System (0)
~ A% Body (1)
-~ &2 Move Face (2)
- B KF_BOUNDBOX (3)
Rl Datum Coordinate System (4)
"M% Point Measurement (5)
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Once you have FINALIZED yotb £AD Model:

Add Tmmelne Game Render Help

Export finalized model(s) tostl file format (Most
Commonexport format for 3D printing)

* Note: each part needs to be exported as a separstidile
* Note: 3-D printing may require other file formats, e.g., .OBJ files,-fop8ints

with colors/materials. Unless otherwise instructpliase export your files
Into .stl format

STL file formathttps://en.wikipedia.org/wiki/STL (file format



https://en.wikipedia.org/wiki/STL_(file_format)
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22 netfabb Studio Basic 4.9 - Holes.fabbprojec

As modeler, it Is your responsibility to ensure tha e s m s v s o
4B 000086 SDOBQRL |2 YRR R- +a-

your CAD model, and your exportedl parts, are | Y
free of any defects '

. = Slices

Click here to start
Repair Mode

CAD model repair tools:
A netFabb(free trial):
https:// www.autodesk.com/products/netfabb
A Meshmixer -
http:// www.meshmixer.com/download.html

Compress (VERIFIEB file(s) into a single .zip archive


https://www.autodesk.com/products/netfabb
http://www.meshmixer.com/download.html
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A: It depends on the size of the Build Plate, per printer

A And each printer (typically) has a designated material type )
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1. PLA plastic
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MakerBot Replicator (9 Generation) printers
A UsesPLA plastifor filament

MakerBot Replicator 2X printer
A Has2 extrudersfor multi-colored prints
A UsesABS plastifilament

Hyrel 3D Engine E3 Printer
A Can print in PLA, nylon, flexible materials
A More for experimental applications

t NA VU SNX

MakerBot: Replicator-2X
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FormlLabsl+ Printers
A Use a liquid resin (SLA) as the product build material
A Options for different colors, material types and constituencies
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mojo
A Uses AB®lus plastic (Ivory)
A Fused Deposition Modeling (FDM) Technology

A Efficientpost-processing bath (no trimming/cutting requirgc.

uPrint SE printer

A Higher quality builds than standard ABS/PLA

A Uses-awaiersoluble support material

A HEficient postprocessing bath (no trimming/cutting required)
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MarkForged MarkTwo printer

A A composite material printer (stronger, durable parts)

A Uses nylon base, with carbon/kevlar/fiberglass embedded
AdhyeEé¢ YIGSNALFT SYo S Ryon @dtriNdadeyal
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Jetting Head —-/.L ..
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obJet 30 printer

Aat 2f eWSU€é€ o5 LINAYUOU-Bplintihgag | yI £ 232 dz
A Canproducecomplex parts using a wide range of (joaded) materials

A Powerwash station enables support material to be easily removed
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ColorProJef60 Plus printer

A Corematerial is a gypsum powdéiragile/brittle)
A Liquid bindercauses coré¢o solidify

A Creates photeealistic parts in full CMY color
A Useful for assembly modeling, simulation models (e.g., contours, FEA)
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Ultra High DefinitiorBD Scanner bl
Infrared technology used to scan 3D parts
Useful to Reverse Engineer products

Useful to recovebrokenparts

Best for matte (not shiny) parts, with minimal
concavities (internal holes/voids)

o To T o o

CORVEX CORCAdVE
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will droop! requires

okay!

to be supported from below
I If so, you will require aupport structureduring the 3D build
I Temporarymaterial must be removealuring postprocessing

Model Infill Percentage = = = m m m m m = o o o o i T L
Al2s aaz2tARé R2Sa &2dNJ Y2 (s o
i Assigned during (printer) software setup e i B
I Should be dictated by the CAD modeler

I 10% Is default

Wall Thickness LimitatioNs = = = = = m= = m= e e o o = wall Thickness s wall thickness

0 mm. 1.5 mm.
A Make sure the printed wall has integrity L\\
i/ yOil LiNGAWYE GF2Af & 0 A .
/4
i Most printers can handle 1 mm (‘{{{j/
\\ 4

I To be safe, go as large as Is feasible
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A Supports argenerated by the 3 printer softwarec NOT by the CAD modeler

A Supports will be removed after the print is complete
A Supports will add to your overall print volume (e.g3,ahtotal material consumednd costs

3-D Printed Model
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