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Challenges Facing 3D AM Today
Issues Facing Industry Today
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Å A&D Industry designing engines and parts 

which are:

Å Better, lighter, stronger, and more 

efficient,

Å Pushing limits of modern manufacturing 

capabilities.

Å Results in significant delays in manufacturing 

and significant losses 

Å Designed to exacting precision to 

achieve the promise of improved 

efficiency and weight.

Å Parts are proving exceedingly difficult to 

deliver.

Å Not consistently fabricated to demanding 

customer specifications.

Å A&D industry is finding it:

Å Difficult to understand, procure and 

integrate multiple point solutions.

Å Issues facing all A&D manufacturing 

companies today are:

Å Ensuring high quality parts and 

equipment are up to the standards, and

Å Delivering these parts on time.

3D Advanced Manufacturing - Today Problem - Multiple Point Solutions
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A&D industry requires a complete & integrated 

solution, that includes:

Å an eco-system of capabilities,

Å with traditional and disruptive technologies, 

Å which will ensure improved product quality 

and faster delivery, and

Å higher yields that meet specifications.

ü3D advanced manufacturer 
providing advanced in-process 
computer-aided inspection of 
A&D 3D parts.

üProduct developer providing 
computer-aided engineering to 
A&D customers to develop, 
qualify and manufacture A&D 
3D parts. 

Solution

3D Advanced Manufacturing Eco-system
Complete & Integrated Solution
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Honeywell - Engine Mount

Original Design
- Conventional Mfg.

Optimized Design 
- Designed for AM

- Reduced weight 

- Increased Performance

Optimized Part
- 56% weight reduction

GE Aviation ςFuel Nozzle

Optimized Design 
- Designed for AM

- Reduced Weight  25%

- Part Consolidation 20 to 1

- 5x More Durable

Reduced Buy to Fly 

Time 
- Reduced development 

time by 1yr

- Dramatically reduced 

cost
Full Rate AM 

Production
- 40,000 Nozzles by 

2020

Case Studies of Design for AM and Additive Manufacturing 
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Benefits of 3D Advanced Manufacturing
Aerospace Applications & Advantages
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Benefits of 3D Advanced Manufacturing
First 3D Printed Assembly to Land on the Moon
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3D Advanced Manufacturing Eco-system
Complete & Integrated Eco-system

Design for AM

Engineering / Optimization

AM Manufacturing

Metallurgy

Post Processing

In-Process Quality

Process Qual. / Part Cert.

Quality Inspection

An industry leading eco-system which 
provides a comprehensiveand 
complete solutionto the Digital 
Thread in 3D Advance Manufacturing 
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CAE

CAD

CAM

CAI
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Part Performance
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Missing Link for 3D AM Eco-System
In-Process Computer Aided Inspection 

Sigma’s In-Process Quality Assurance Software Digitally Threads Thermal History to Part Performance



Industry’s Broadest Portfolio of “Best in Class” real-time Computer Aided Inspection (CAI) software solutions with cutting edge new 
technologies. PrintRite3D® is the quality control solution that makes tomorrow’s precision metal parts possible.  

In-Process CAI Software 
Sigma Labs PrintRite3D®

PRINTRITE3D®

SENSORPAKÊ

PRINTRITE3D®

INSPECTÊ

PRINTRITE3D®

CONTOURÊ

PRINTRITE3D®

ANALYTICSÊ
Under development

Multi-sensors and affiliated 

hardware to collect real-

time data on AM processes.

Comprises a set of off-axis 

and on-axis in-process 

sensors.

When coupled with 

PrintRite3DÈ INSPECTÊ 

or PrintRite3D® 

CONTOURÊ apps, 

enables part quality 

assessment during 

manufacturing.

Capable of measuring the 

true in-process state 

variables associated with an 

additive manufacturing 

process.

Software for in-process 

inspection of metallurgical 

properties.

Uses sensor data and 

establishes in-process 

metrics for each metal or 

alloy during the process.

Provides manufacturing 

engineers with part quality 

report based on rigorous 

statistical analysis of 

manufacturing process data.

Allows for interrogation of 

suspect part data and can be 

used for process 

improvement and 

optimization. 

Software for in-process 

monitoring of part geometry

Layer-by-layer geometry 

measurement tool.

Provides manufacturing 

engineers with the capability 

of comparison of óas-builtô to 

original digital CAD model 

óshould beô.

Includes optics, mechanical 

system and data path to 

image two-dimensional 

melted powder.

Software for manufacturing 

intelligence ð trend, 

correlation, exploration.

Software and database that 

links all critical data over 

multiple builds, machines, 

and fabrication sites over 

time.

Provides management and 

seamless access to all in-

process and post-process 

data over the entire product 

life cycle.
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Process Dev. & Char. In-Process CAI Post-Process CAI Process Qual. & Part Cert.

Enabling the Digital Thread to Production 
Process Dev. through Process Qual.



Kick Off CAD CAE CAM CAI Qualification

Topology 

optimization

FEM design 

verification

Additive 

manufacturing

Quality

Verification

Material 

Verification

Mechanical 

qualification 

testing

Design for AM

Topology 

optimization

Full Lifecycle Design to Qualification in 8 Weeks
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Completing the Digital Thread to Production
Process Qual. through End of Product Life Cycle
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Sigma Labs PrintRite3D®
Industryõs òBest in Classó In-Process Computer Aided Inspection

Sigmaôs in-process CAI uses multivariate statistical process control



Sigma’s in-process CAI - PrintRite3D®
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Relevant Aerospace Environment 
Test & Evaluation Laboratory 

Courtesy Honeywell Aerospace
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Sigma Labsõ Eco-system
Intellectual Property, Trade Secrets & Process Knowhow
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ÅAstrong patented IP and process IP as well as trade 
secrets and process knowhow 

ÅThese patents and patent filings represent in part a 
fundamental underpinning for the 3D Advanced 
Manufacturing Eco-system:

1. No. 8,354,608:  Method for Control of a Fusion Welding 
Process by Maintaining a Controlled Weld Pool Volume

2. Method and System for Monitoring Additive 
Manufacturing Processes

3. Optical Manufacturing Process Sensing and Status 
Indication System

4. Others…

Innovation



Summary
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Å A&D industry is finding it difficult to 
understand, procure and integrate 
multiple point solutions.

Å An industry leading 3D Adv. Mfg. Eco-
system:

Å provides a comprehensive and 
completesolution.  

Å ensures improved product quality 
and faster delivery, and higher part 
yields that meet specifications.

Å Missing Link:  In-Process CAI 

Å digitally threadsthermal history to 
part performance, and 

Å provides for a Digital Quality 
Record& Certificate.

Digital Eco-system

Computer 
Aided 

Engineering

Computer

Aided

Design

Computer 
Aided 

Inspection

Computer 
Aided 

Manufacturing

Complete
Digital
Thread
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