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• About Direct Dimensions

• The Tools for 3D Scanning

• DDM:  Direct Digital Mfg

• Industrial Applications for 3D Scanning



Biography
Background

• Va Tech engineering undergrad, 1985

• Masters in technical administration

• engineer in aerospace manufacturing

• tech & mfg problem solving roles

• co-developed portable FaroArm

Direct Dimensions
• founded in 1995 with a FaroArm

• ’one-stop 3D scanning shop’

Professional Life
• author for LiDAR News

• contributor to Wohler’s Report 

• active with many 3D conferences



Range of Equipment
Direct Dimensions owns and also supports an 

extremely wide array of 3D scanning equipment.



Range of Scanning Solutions
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Contact Digitizers
Portable Arm Probes

• Range = 0 to 2 meters

• Accuracy = +/- .024 mm

• Ideal Applications

• Automotive Parts

• Aerospace Parts

• Power Generation

• “Geometric” Shapes



Laser Line Scanners
Portable Arm Scanners

• Range = 0 to 2 meters

• Accuracy = +/- .035 mm

• Ideal Applications

• Dimensional Analysis

• Cad-based Inspection

• Alignment

• “Organic” Surfaces

• Reverse Engineering



Laser Line Scanners
CMM

Coordinate Measure Machine

• Range = 0 to ? meters

• Accuracy = +/- .02 mm

• Ideal Applications

• Dimensional Analysis

• Cad-based Inspection

• Alignment

• Reverse Engineering

* Must fit in the machine



Optical Scanners
Structured Light

• Range = .6 to 2 meters

• Accuracy = as low as .005 mm

• Ideal Applications

• Small area inspection

• Miniature sculpture

• Intricate parts



Optical Scanners
Patch Scanners

• Range = .5 to 5 meters

• Accuracy = as low as .04 mm

• Ideal Applications

• Sculpture

• Face/Body

• Vehicle parts



Handheld Imagers
Structured-Light Based

• Range = .125 to 3 meters

• Accuracy = as low as 0.5 mm

• Ideal Applications

• Human body

• Medical

• Automotive

• Archeology

• Forensics



Spherical Scanners
Phase-Based

• Range = .5 to 330 meters

• Accuracy = as low as 0.1 mm

• Ideal Applications

• Buildings

• Vehicles

• Large Sculpture

• Bridges

• “Overall” scans



CT Scanners
X-Ray-Based

• Range = .125 to 1 meters

• Accuracy = as low as 0.01 mm

• Ideal Applications

• Plastic parts

• Interior features

• Intricate detail

• Inspection

• Precious items



“Desktop” Scanners
Low Cost Prosumer, Education, Labs



Reverse Engineering
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DDM
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Workflow (DDM)

legacy part



DDM Workflow
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DDM Workflow
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DDM Workflow
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Aircraft
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Automotive



Facilities
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Consumer Products



Sculpture



Medical



Body Scanning



Custom Components



























https://youtu.be/Rn5sPhwJwVY

Methods, Tools, and Applications for Industrial 

Reverse Engineering of Legacy Parts 

Presentation at LMI conference on June 27, 2012 in McLean, VA called "An Overview of Direct 

Digital Manufacturing" by Michael Raphael, Founder and CEO of Direct Dimensions, Inc.
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