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BACKGROUND
FATHOM @ CARLO



Leveraging its expertise in 3D printing and additive manufacturing to
help its customers innovate faster and more efficiently.

Helping companies put satellites into orbit, electric cars on freeways,
and a full spectrum of devices into people’s hands, homes and even

their bodies.
Using its expertise for serious digital manufacturing.

FATHOM offers professional 3D printers and manufacturing systems,
prototyping and advanced manufacturing services, with design and

engineering resources in support of these.
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#: Stratasys/Objet Top Reseller [ 2009-2015 ]
#%: INC 500/5000 Ranking [ 2013-2015]
* NO. 369 and NO. 1312
#% |CIC Inner City Ranking [ 2014 ]
* NO. 1in MFG and NO. 2 Overall
sk SF Business Times [ 2013-2015 ]

e NO. 39 and NO. 32

¢ Champions of Manufacturing Summit [ 2015 ]
s East Bay Innovations Award [ 2015 ]

e Advanced Manufacturing Category
sk East Bay Innovations Award [ 2015 ]
e Advanced Manufacturing Category

-’ Stratasys
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sk Passion for science and engineering
sk Academic experience

e Biology PhD from California Institute of
Technology in 2003

 Focused on building tools for scientists

s [ndustrial experience
e Over 10 years working on design/build teams
e First used 3d-printing on projects in 2004
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BACKGROUND
SU-PRINTABLE LAB INCUBATURS
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over 200°C.



INTEGRAL HEATSINKS

Heatsinks incorporated in the design of
- wall allow for efficient and rapid control of
et / the temperature




UNVECTIVE DUCTS
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PRACTICAL COMPLEXITY
VALUE OF COMPLEXITY



sk Spies Ratio? Ve
e Bounding box is defined as smallest primitive that V
contains the part. SOU S
sk Part-Complexity Evaluation Model?
e QOriginally used to rate complexity of STLs, where NFACES x § AP .
Nraces Was the number of facets. Here we’re using VPART
the number of B-rep faces as Niaces.
sk: Mean Connectivity Value N VO
* The average fraction of interior voxels that can be NI
“seen” by a voxel on the surface of a part. 7—1

1. Spies, K. (1957). Die Zwischenformen beim Gesenkschmieden und ihre H

erstellung durch Formwalzen (Doctoral thesis). Springer-Verlag; Dusseldord.

2. Valentan B., Brajlih T., Drstvesnek I., & J. Balic (2012). Development of a
Strojniski vestnik-Journal of Mechanical Engineering, 57 (10), 709-718.

part-complexity evaluation model for application in additive fabrication technologies.

Kemeera DBA FATHOM Proprietary and Confidential Information. All Rights Reserved.



























PCEM value

8,000

6,000

4,000

2,000

| ast

Overall ranking, finalists

First

Kemeera DBA FATHOM Proprietary and Confidential Information. All Rights Reserved.



PRACTICAL COMPLEXITY
PRACTICAL EXAMPLES OF COMPLEXITY



~580 for thermal tub ~32k
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CRUC/BL:

~3.5K (chamber and floor) ~32K
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Infill insulation by Dry Ice Evaportaion
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CONCLUSIONS
NEXT STEPS




PROJECT CRUGIBLE

Rendering by Roberto Ziche in the
Rendering As a Service group at Autodesk



sk Open-source hardware design

sk: Academia is perfect incubator
* They already have a strong culture of sharing
 They are technically sophisticated
* Their needs are poorly met by commercial solutions
* The applications are low volume, high value
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CONCLUSIONS
FUTURE PERSPECTIVE
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