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Assignment for WG#1

e Review and refine:
« Adaptive Machining/multi-task flexible systems
« Robotics/inspections
 3-D measurement/fabrication/printing
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Completion of TAWG#1 Reports

e 8 Thrust Reports produced

» Adaptive Machining

» Additive Machining

- High Speed Machining

« Machining Strategies

» Automated Scanning

« 3D-X Ray

» Electromagnetic Non-destructive Evaluation

» Nanotechnology
Orphan project, but with long history in MB
Applications to aerospace
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Report: Adaptive Machining

Forming of complex 3D surfaces

Repairs to airfoil sections and other complex
geometry on GTE components

Ability to create 3D toolpaths to machine a surface,

e using inspection data from the mating part, without
requiring the use of a CAD system

e Replaces need for shims

Offers opportunity to refurbish FOD damaged
elements
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Report: Additive Machining

Covers 3D Printing, FDM, stereo lithography
Covers composites and metals areas
Estimated to have modest impact in MB

High strength, high accuracy of materials and end
products possibilities

Can potentially reduce cost of new manufacture for
small lots.

GE and Boeing both have elements

Looking for high tolerances and reduced thickness of
wall parts (~150 microns)
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Report: High Speed Machining

Creation of single-large piece from 1 billet; very
high metal removal rate and very low final
completed part weight

Often uses Dry machining, so cutting operation is very
complex, need to manage resonant frequencies of both
parts and machine itself

Offers opportunity to refurbish FOD damaged
elements

A very high value-added operation
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Report: Machining Strategies

4 key items covered here:
e Cooling Strategies in Machining

e High performance cutting of difficult-to-cut metals
e Surface enhancement of metallic materials
e CAM Toolpath Strategies

Would require Machining Development Centre and
new occupational category

Requirement for a broad based set of collaborations
(industry, academe, research centers)
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Report: Automated Scanning

Optical and Ultrasonic Scanner Technologies

To be used with 3D scanning systems; throughput
of hundreds+ parts per day

Limited by size of parts; must also be stationary

Offers opportunity to refurbish FOD damaged
elements

To be used in Reverse Engineering projects and in
Final Inspection
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Report: 3D-XRay

Digital X-Ray for visualizing interior features
within a solid object and for obtaining digital
information on their 3D geometries and
properties.

Tech Performance Goals: Failure Analysis, NDT,
Simulations, Reverse Engineering, others

Goes hand in hand with Adaptive Machining

Manage parts in buildup-MRO to reduce scrap
levels
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Report: - Electromagnetic Non-

Destructive Evaluation (NDE)

Investigation of fractures and excessive corrosion
using pulsed eddy current NDE.

“Signature” of cracks, etc. determines state of
repair

Significant opportunity for MRO; examine part if
failed before repair initiated.

Reduces costs of inspection
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Report: Nano

Nanotechnology R&D -> understanding and
creating improved materials, devices, and systems

Two applications in aerospace: polymer
composites and nano-coatings

U of Manitoba - Nano-Systems Fabrication Laboratory
(NSFL) - established 2003

200+users(prof, grad, industry); 100+ projects

Opportunities for nano sensors-structural health
monitoring, self-healing/self evaluation in aerospace
composites.
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Support Received: NRC-CISTI

(Environmental Scans)

- Adaptive machining technologies  (for MRO where
there are at times no blueprints to work with; use of
“match fit” to respond to requirement.

« 3D Printing
« Automated scanning technologies

« Machining strategies —to avoid residual stress.
Evaluation of metal parts while under processing. Role
of Shot peening in this process. (ITC Librarian
supported this element)
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Recommendations provided:

Collaboration Teams - Research Centers, Academe,
Industry

New Occupational Categories to support new
machining technologies

Industry Collaboration Centers: work out the
implementation before investing in production
processes and facilities

Over $26 million in investments identified.
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WG #1 Composition

e Alfonz Koncan, EnviroTREC, Deputy Chair
e Elliott Foster, Magellan

e Bill Noakes, RRC

e Keith Jephcote, StandardAero

e Richard Scarle, Standard Aero

e Chris Godin, Boeing

e Dale Kellington, ITC

e Mahmoud Attia, NRC
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