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Description 
The manufacturing landscape has changed drastically in the last 35 years, with many large 
firms in any given region being replaced by small and medium-size enterprises (SMEs). Many of 
these newer companies lack the capital or resources to investigate new technologies that could 
improve their business models, be used to develop new products, or increase their market 
shares. The role colleges and institutes play in the manufacturing landscape is an important part 
in preparing work-ready graduates, up-skilling the existing workforce, and fostering 
entrepreneurial mindset and innovation—particularly through applied research and advanced 
manufacturing technologies such as 3D design, additive manufacturing, and 3D reality capture. 
Practical project examples from companies like Airbus Helicopter and THK will give attendees a 
better understanding of the applied research and innovation ecosystem, and of the value that 
academic partnerships can bring to SMEs in reducing the risk of technology adoption. 
 
Speaker 
Having spent over 30 years in design engineering for a large manufacturing firm, James is now 
the Manager for the Walker Advanced Manufacturing Innovation Centre, part of the Research 
and Innovation division of Niagara College Canada, located in Welland, Ontario Canada. 
Partnering with SME's in the Niagara region, the technology access center desires to make 
companies more competitive in their respective marketplaces by introducing and using 
Advanced Manufacturing techniques to cultivate technology adoption. This partnership also 
provides students and recent grads from the academic programs the real work experience they 
require to be marketable from practical applications of the technologies applied. 

Learning Objectives 
• Understand the role academic institutions can play in reducing the risk of 

technology adoption with SMEs.  
• See practical examples of how advanced manufacturing technologies assisted in 

SME product development.  
• Better understand the roles economic development and industrial associations play 

in a successful technology adoption 
• Identify academic partnership opportunities within your own regions to be early 

adopters in fostering innovation 
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Introduction  
 
Manufacturing in North America is dead! 
 
Okay, now that I have your attention, let’s share with you the real story.  
 
     What could be more North American than manufacturing – that solid hum that kept our 
countries, both Canada and the USA moving forward for so many years? The general feeling is 
that manufacturing jobs are gone, and they’re never coming back. From my perspective and 
experience, nothing could be farther from the truth. Manufacturing is not dead, it’s simply being 
transformed into something that looks conventionally different than what our parents and 
grandparents experienced decades before us. Although it is true that gone are the huge 
factories with billowing smokestacks, hot metal and oil, clinging and clanging day and night, 
employing thousands of people, but what has risen up from the ruins are small and medium size 
businesses (SMEs), all adding value to the supply chain, all with niche and specialized products 
and services, but perhaps lacking the money, time, or resources to truly venture whole heartedly 
into the innovation continuum. 
 

   
                            Growth and strategic planning of SMEs. Source – BDC Study - SMEs AND GROWTH: Oct 2015 
 
 An excerpt from The Hill.Com - American Manufacturing Isn't Dead, It's Evolving BY 
STEPHAN SCHOLL – dated 06/28/16 puts it this way… 
 
 
“Today innovation is closely linked with technology, and America has pivoted to accept that 
technology is our new economic legacy, but as it stands, this is true only in the mind of the 
American psyche, rather than reality. Manufacturing remains an important cornerstone of the 
American economy and while low-paying manufacturing jobs continue to be outsourced, this 
doesn’t necessarily indicate that manufacturing is dead, or dying. It does however signify that 
manufacturing is changing, and it’s changing at a pace that is challenging for us to keep up with. 
Manufacturing is smarter, science-driven, and data-powered. Today technology and innovation 
are closely linked to the future of manufacturing. Technology is helping manufacturers reinvent 
the shop floor processes, making operations more efficient and responsive to customer 
demands. No longer do manufacturers simply mass produce commodity products. Today 
manufacturers collaborate with customers. Configuration tools allow for customizations, and 
modular designs allow for assemble-on-demand workflows.” 
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       Manufacturing techniques which use disruptive technologies such as additive, when 
combined with Industry 4.0 integration, are drastically altering the manufacturing landscape and 
the way we even design and engineer parts today. From a SMEs perspective it can all be a little 
too overwhelming. There is some comfort in knowing that if they keep their clients as their focus, 
and invest in building their talent pool, to seek innovation opportunities through technology 
adoption is the next layer of asset management and strategic growth.  
 
 

  
 Sphere of asset management and the priorities is takes to stay competitive. Source – BDC Study -SMEs AND GROWTH: Oct 2015 
      
   
  SCHOLL continues “Modern manufacturing is smart, agile, proactive, and highly efficient. It’s 
not just the hardware and software that has changed. There is a new mindset that comes with 
this new era in manufacturing. In order to remain relevant in today’s fast changing market 
conditions, manufacturers have learned they must be alert to new trends, be willing to step up to 
the challenge, and adopt innovation with full enthusiasm as the technology dictates. They have 
to think outside of the box and outside of the four walls of a plant. Technology provides the 
infusion of adrenalin that manufacturers require in order to stay competitive. Innovation provides 
the inspiration and optimism needed in order to achieve full recovery.  
 
   And so the plot thickens. With so much to do with their day to day operations, deadlines to 
meet, skilled trade shortages, and limited resources, how can a small or medium sized business 
ever begin to adopt innovation into their operations? May I suggest the answers sits just down 
the street or in the next town or city centre? Academia …enter stage left. 
 
Disclaimer 
 
This presentation is but one small example of how partnerships between industry and academic 
institutions can and have worked in the Niagara region of Ontario, Canada. To better 
understand the content of the success stories we will share, it is important to understand the 
ecosystem from which these partnerships have occurred. Recognizing that each region and/or 
country unit can have its own set of challenges, regulations, and funding constraints, the 
purpose of this presentation is to highlight our experiences in hopes to provide a fresh 
perspective in which to investigate academic / industry opportunities once you return back to 
your respective region. 
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Setting the Collaborative Innovation Landscape 
 
      The role that technical colleges and institutes play in any region is an important part in 
preparing work-ready graduates, upskilling the existing workforce, and fostering 
entrepreneurism and innovation, particularly through applied research and advanced 
manufacturing technologies. The Walker Advanced Manufacturing Innovation Centre team has 
worked with small and medium sized businesses (SMEs) to bring ideas to life, from concept 
through to the development of working prototypes. This is accomplished through collaborative 
applied research projects with funding support from various regional, provincial and federal 
government agencies, the introduction of capstone or course based project learning in the 
classroom, as well as technical service offerings to industry, paid fully by the industry partner. 
Over the last three and a half years, business sector engagement has been very diverse, 
ranging from manufacturing, food, agriculture, consumer goods, health, mining industry, 
transportation, aerospace, public sector, utilities, and energy. Considering the advanced 
manufacturing technologies which the centre invested in, the equipment and expertise has been 
applied to a myriad of varied business sectors, resulting in literally hundreds of applications 
spanning a diverse set of industries and companies. This alignment of technologies provided by 
academia to the gaps identified by industry did not happen by coincidence. In 2012, realizing 
the need for innovation, the local economic development agencies, in concert with the local 
manufacturing association in Niagara, pooled their resources to identify SMEs in the region, and 
based on size, applied a location and color map. In all, over 850 companies within a 100 mile 
radius of the college were identified. From the identification of these companies, an industry 
survey was conducted to gain intelligence regarding the SMEs research activity, product 
development, technology investment, and a level of interest for engagement to innovate 
collaboratively with the academic sector.  
 
 

 
Map of Niagara Region identifying SMEs. Purple dots represent 1-10 employees. Green dots represent over 10 employees. 
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   Opportunities to introduce advanced manufacturing technologies through academic 
partnerships soon became apparent. Many of these sectors had legacy work processes and 
equipment that were inhibiting the company’s ability to grow in capacity, efficiency, and time to 
market. It was from this initial dialog with industry that a technology access centre to specifically 
cater to the needs of industry was born.  
 

 
  Condensed results of a 2012 Ipsos-Reid conducted in the Niagara Region on research and product development for SMEs. 
     
 
    To date the centre has assisted over 150 companies, with 108 technical services and 55 
applied research projects. These projects have provided a safe place for industry to 
complement their product development, or to investigate/adopt advanced technologies at a rate 
which they are comfortable with. Derisking of technologies such as Additive Manufacturing 
(FDM and PolyJet Technologies for physical prototyping), 3D Laser Scanning (reality capture, 
point cloud, metrology, vision systems, reverse engineering), 3D Computer Aided Design, 3D 
Factory Design (5S, Lean, Kanban), Simulations and Modeling (FEA, CFD), Engineering, 
Design for Manufacturability, and Mechatronics have been made possible through these 
partnerships. With the assistance of a Technology Access Centre (TAC) in the region, industry 
now has a very competent resource into which to tap, with minimal disruption to their day-to-day 
operations. Many projects involve product development to investigate a new manufacturing 
method or an enhancement to an existing product. Other engagements involve the study of a 
particular work cell, to analyse its current value, and to strategically map out alternates that 
would reap maximum benefit for minimal cost. Given the SMEs’ limited resources, this 
development could not have been accomplished otherwise, without impacting productivity to the 
existing operation, which many times is key to a small business’s sustainability.  
 
   The benefits of collaboration between the two parties are clear. The ability to 
research/experience the digital solution in the laboratory before committing to an 
implementation plan at the SMEs site mitigates the risk involved in adopting a technology or 
process. Being able to qualify the benefits in adopting an advanced manufacturing solution to an 
industry partner with hard ROI results provides a value proposition that is very appealing to 
small business, as compared to conventional higher risk alternatives. The experience gained by 
the student as part of the research projects further prepares them into enter the workforce after 
graduation with a raised awareness of applications, and the technologies used to achieve the 
task. 
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Connecting the Innovators 

 
   Matching an academic instruction with an industry partner is no simple task. Much depends on 
the technology readiness level that a company is willing to collaborate on with the institution. 
  
“In the research and development world, ideas are like schoolchildren. All new technologies 
must pass through a number of grades before they are declared ready for graduation” - NASA 
 
Businesses conducting product development and commercialization activities often refer to the 
stage of development on a nine-point scale called Technical Readiness Levels (TRL). This 
scale helps to categorize product development stages across industries, which is helpful to 
define project scope, progress, and resource requirements. In fact, most SME funding programs 
use TRLs as a determining factor in what projects are eligible for certain research grants. Some 
of these programs offer hundreds of thousands, or even millions of dollars to fuel R&D projects; 
but to access this government funding, it’s critical to understand which TRLs are eligible for 
funding from a particular subsidy. As discussions between SME and academia begin, it is 
important to understand where an academic institution sits on the TRL continuum and how 
much they will be able to assist an industry partner, before the innovation baton is passed back 
to the next participant in the product development chain.  
 

           
            Gant Chart showing Technology Readiness Levels, and the migration from academic support to commercialization 
 
     
A successful partnership/project can only be achieved when the capabilities of the institution 
aligns with the needs of the industry partner. For example a research centre that specializes in 
food science is not likely to assist a company who is looking to reduce cycle times associated 
with the removal of burrs from a composite part. With the right fit however, a technology based 
academic institution can greatly assist a business in advancing their products, processes and 
services by conducting research and development projects focused on company problems; 
offering specialized technical services and advice, providing companies with training related to 
new types of equipment and processes. That same research centre can often connect 
companies to additional resources of collaborative learning, with advice, service, expertise and 
funding all part of the innovation ecosystem. 
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Why Should Industry Work With Academic Research? 
 

Typically academic research centres are local, accessible, and affordable, linking regional 
competitiveness with skills training and future-proofing the innovation economy. A technology 
access centre (TACs) can help businesses advance their products, processes and services by: 
 

• conducting research and development projects focused on company problems 
• offering specialized technical services and advice 
• providing companies with training related to new types of equipment and processes 

 
TACs are a source of pride in their communities and help build resilient regional 
economies. They are the innovation hub of a region, helping firms to improve a product or 
process, and get these to market faster. TACs allow industry partners to gain access to 
advanced technologies, equipment, services and expertise that they would not typically be able 
to access due to financial constraints or internal resources. 
 
TACs collaborate widely. They occupy a unique niche in the innovation ecosystem and have 
equipment and expertise that other service providers often do not have. The complementary 
capabilities of TACs enhance those of universities, private laboratories, government institutes, 
and other colleges. 
 
TACs are a facilitator of technology transfer and technological advancement. TACs are 
linked to all of the players in a specific industry, making them well-positioned to propose 
collaborations involving several partners. They act as a launch platform for industry, resulting in 
more products and services entering the marketplace. 
 

                                
 
                             Venn diagram showing the interaction between student, technology centre and industry 
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What Can Academic Research Offer an SME? 
 
How an academic institution can potentially assist an SME 
 

• Increase Operational Efficiencies 
• Fill Technology Gaps 
• Deepen and/or Broaden Market Opportunities 
• Develop New Products & Services 
• Increase Speed-to-Market 
• Deepen and/or Broaden Internal Skill-sets 
• Foster an Internal Culture of Innovation 
• Benefit from the Niagara Innovation Eco-System 

 
Looking for an academic institution which is the right fit for your organization should display the 
following traits  
 

• An aptitude of problem-solving, resourcing and networking are necessary to be a 
• One-Stop-Shop. 
• Capital project funding, donations and technical-service surpluses should be reinvested 

in new and relevant technologies. 
• An understanding of needs of the industry basin (all clients), should be rationalized into 

clusters of engineering and operational consulting services. 
• An understanding of the commercialization challenges facing the manufacturing sector 

(manufacturing-focused) should be rationalized into clusters of business offerings. 
• An understanding of the challenges that employers face in skills shortages (technology-

focused), rationalized into targeted training programs.    
                    

 

             
                                                 A Typical Academic Industry Engagement Model 
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Different Approaches to Engagement 
 
  Depending on the complexity, timing and risk involved with a specific applied research project, 
there are 3 diverse engagement approaches to achieve a successful outcome. For larger 
projects with dynamic collaboration, elevated industry partner in-kind, no critical timelines and a 
high level of risk associated with the final deliverable, a funded Applied Research project is 
usually the best approach. Research leads work directly with a student team in concert with the 
industry partner to indemnify the challenge, possible solutions, and draft a work plan defining 
the project deliverables. Alternately, an industry partner may prefer a larger team based 
approach, where his technical challenge is presented directly into the classroom. A Course 
Based or Capstone project can achieve the desired outcome if challenges related to course 
delivery, project deadlines and faculty engagement can be overcome. Successful deployment 
have students working in teams to apply methods and concepts to help solve the industry 
partner’s challenge, with the collaboration of academics and SME integrated directly as part of 
the technological curriculum. In applications where the deliverable is well defined, within minimal 
support required by the industry partner and hard deadlines, a Technical Service engagement 
may make more sense. Advanced technologies located in the labs can be leveraged by an 
industry partner as a safe place to experiment with a software of piece of equipment which they 
may benefit from long-term in integrated into their workflow. Sometimes a simple proof of 
concept and time trials provided enough evidence to support a quick return on investment.  
 
 

                                    
 
                                       Matrix to identify the types of project engagement, investment in time and money 
 
The Journey towards Partnership  
    The initial engaging with industry by academia, and translating industry needs into a technical 
services or an applied research project, is part art and part science. Best practices have 
emerged around identifying customer needs by developing a list of products and services which 
can be offered to industry based on an academic institutions areas of specialization. Potential 
clients are initially made aware of a technology research centre from a myriad of available 
dissemination and outreach channels, including (but not limited to): college or university 
promotion, web presence, printed materials, success stories in technology publications, 
tradeshow presence, student co-op placement referrals, membership in industrial associations, 
social media and word of mouth. From either an SME reaching out to the institution, or the 
institution initially engaging a potential industry partner, for applied research projects, industry 
“toolkits” has been developed to capture key information. The goal is to gain a better 

Applied 
Research

1:1 Gov’t and 
Industry $ 

3 – 12 Months

Technical 
Services

Fee for 
Service

1 – 12* Weeks

Course Based/ 
Capstone

No Cost

Class - Course
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understanding of the business challenges, technology challenges, and the company’s ability to 
successfully adopt and integrate the technical solution long term for economic growth. For 
Applied Research and Course Based projects, the toolkit provides key information gleaned from 
an industry partner as they journey towards partnership. 
 
Business expectations - Business requirements focus on understanding where the customer 
is going in terms of future expansion into new markets, deployment of new service capabilities, 
funding and executive vision for the organization. In most environments, it is a business 
decision that drives technology initiatives. Introducing advanced manufacturing technologies to 
industry must be part of the long-term strategic business planning perspective, otherwise 
technology adoption within the organization will fail to launch. Discussions regarding the types 
of technologies being provided, how they can integrate long-term into a client’s process, and 
private technology partners who can further assist with longer-term technology adoption are all 
part of the business discussions. 
 
Technology and technical requirements - Advanced Manufacturing Technologies and/or 
technical solutions are defined after business requirement discussions are completed, and are, 
in fact, driven by the business requirements. Technology requirements include determinations of 
the types of technologies that complement the product development, or increase productivity 
within a work cell/process. The technical requirements are details of the technology solutions 
that will be deployed to support the product development. Discussions include benefits to the 
industry partner, to the student learning experience, and the further advancement of core 
technological knowledge to the academic institution. 
 
Integration and Adoption goals - These requirements drive technology decisions with an 
industry partner beyond the completed engagement, such as defining the deployment process, 
timeline, tasks, and resource allocations necessary for the customer. These requirements drive 
actual decisions or activities related to deploying new advanced manufacturing technologies 
within their production environment, and can go a long way in facilitating success. Reducing the 
risk of technology adoption for an industry partner is achieved by providing actual comparisons 
of current manufacturing methods against advanced manufacturing methods, providing return-
on-investment (ROIs) with which to build a strong case with management, and opportunities for 
involvement with private technology providers going forward. In some cases, the technology 
adoption failed to successfully launch. Much has to do with the costs and impact to current 
production methods. Lessons learned involve having more frank conversations regarding the 
initial negative impact technology adoption had to an industry partner’s current production 
environment, yet the long-term gain should they stay the course with integration and 
implementation. 
 
    Technical service offerings on the other hand are vetted through a less formal process, 
identifying clear deliverables via a detailed quotation and mutual agreement via sign-off.  
Typically through an initial site visit, institutions will look for practical applications to define a 
customer's production challenges, translating them into a technical requirement and a resulting 
technology solution. In our experience, business requirements drive technology initiatives. 
Therefore, understanding and capturing the customer's most important business requirements 
and translating those into technical requirements and technology solutions is a critical aspect of 
successful technical service delivery.  
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The Reluctant Industry Partner 
 
      As academic institutions strive to engage with companies to help solve their product 
development issues, there has historically been some reluctance on the part of industry to 
embrace the public sector when it comes to assisting with their product development and 
innovation needs. Some constant themes or reasons not to engage range from concerns over 
quality of work, to IP or NDA worries, and scope/deadline creep. To dispel the stigma that 
academic institutions face, below are direct responses to concerns voiced by some SMEs in the 
past, and the academic instructions way to combat some of the negative publicity it has unfairly 
received in the past.  

 
 
“I Need My Solution Yesterday.” – Contrary to popular belief academic institutions which 
house a research or technology access centre do not work on a different timetable. Most 
centres cater specially to the needs of industry in the region, and are typically open for business 
all year round. Most employ research leads, project managers and industry liaisons that have all 
previously worked in industry and fully understand the time constraints and pressures 
associated with project deadlines. We feel your pain. 
 
“The Quality of Work will be Poor.” – On the contrary, the quality of the work being produced 
by technology access centres is comparable with industry standards, executed by top student 
talent, guided by credentialed research leads with many years of industry experience.  
 
“I’m Too Busy.” One of the benefits of working with an academic institution is that the 
collaboration can be adjusted to suit the industry partner’s resources; many times in parallel with 
their production environment. By leveraging academic labs, students, faculty and staff, which do 
not disrupt the day to day business operations, this is a great environment for sparking 
innovation, providing an ideal opportunity for a company to fully engage into research activities. 
 
“My IP Will Be Compromised.” Most if not all academic research centres require all their staff 
and students to sign non-disclosure agreements with the institutions they are working with. Most 
institutions will have research ethics boards which require the students to take extensive IP 
training prior to employment, highlighting the legal requirements to keep all project work with 
any industry partner strictly confidential. As a side note, at least within the college system in 
Ontario, any IP generated as a result of collaboration between the academic institution and the 
company remains the sole property of the industry partner.  
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Pushback from Private Sector on Technical Services 
 
    So what happens when technology providers from the private sector cry foul, suggesting that 
the public sector have an unfair advantage and are taking business away from them.  
Transparent communication between the academic institutions and the private sector who also 
offer similar technical services must be realized such that few objections are voiced regarding 
eroding of market share. The technical solutions provided by an institution are not just a 
commercial service, but an experience both for the student and the industry partner alike. For 
most clients, that experience is taking the time to help students learn what they need to know in 
order to be better at what they do, and understand the value of what commercial companies can 
do for them in the long term. Academic institutions locate the innovators, and then help them 
engage with private-sector companies in a more robust manner. This is accomplished by 
aligning the technologies which academics provides to the industry sectors which could benefit 
from the technology adoption. Strategic marketing tools such as newsletters and technical 
service bulletins provide further communication pieces of actual projects completed for 
companies which help resonate with industry. This provides the level of credibility necessary to 
ensure that an educational institution in the private sector is seen not as a competitor, but as a 
partner. In this way TACs help seed the private sector market, de-risking the technology and 
breaking down the barriers to advanced technology adoption. This opens the door to private 
sector technical companies to service industries who otherwise they may never had the 
opportunity to network with.  
 
Practical Examples of Academic Partnerships with Industry 
 
Example 1 
 

 
 
THK Rhythm Automotive - THK engineers and manufactures automotive chassis components 
for OEMs such as Ford, BMW, GM and others. This includes production of steel and aluminum 
forgings as well as in-house production of forging dies. 
 

   
Left: Mechanical Engineering student scanning sample part               Right: Sample part located in custom 3D printed fixture  
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TECHNICAL SERVICE CHALLENGE: 
Using conventional CMM equipment, inspection of each new forging could take upwards of 8 
hours for THK quality personnel to execute. The final inspection report was not user friendly and 
could not be understood by anyone other than their experienced quality team. Inspection time 
and ISO/TS friendly reporting both required improvement. 
 
DELIVERABLES: 
Inspecting prototype forgings as a service to THK. Full comparison reports using color mapping 
were provided as a sample of the type of output provided by Design software. Design and 3D 
print jig/fixtures to support parts while being scanned. 
 
EQUIPMENT / SOFTWARE USED: 
3D Scanning - FARO Scanarm HD with Blue LLP  
3D Printing - Fortis 400mc  
Metrology Software - 3D Systems Geomagic Design X 
 
RESOURCES: 
2x Niagara College TAC Staff, 2x - 4 year Niagara College Mechanical Engineering Technology 
students. 
 
DURATION: 6 weeks 
 

  
 Left: Rendered Control Arm resting in 3D printed Fixture        Right: Sample Control Arm scanned as part of report with color map 
 
BENEFITS TO INDUSTRY PARTNER: 
Higher degree of accuracy in inspection report in 1/8th of the time. Reporting is now more visual 
and can be understood by a broader audience. The successful beta testing of the inspection 
methodology of a single part has now led to further inspections on an ongoing basis. 
As a secondary benefit, Niagara College students will be providing specific work instructions 
and time studies to THK as part of their risk assessment, all in an attempt to calculate ROIs 
should THK decide to eventually purchase this technology for themselves and hire a recent 
graduate familiar with the technology and procedures. 
 
BENEFITS TO NIAGARA COLLEGE: 
Real world job experiences for our students which foster further learning opportunities utilizing 
advanced manufacturing technologies. 
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Example 2 
 

 
 
Airbus Helicopter - Airbus Helicopters is part of Airbus Group, a global leader in aeronautics, 
space and related services. Airbus Helicopters is the world’s leading helicopter manufacturer 
offering the most comprehensive range of civil and military helicopters in the world. Employing 
approximately 23,000 people worldwide, the company’s fleet in service includes 12,000 
helicopters operated by more than 3,000 customers in approximately 150 countries. 
 

    
Left: Mechanical Engineering student scanning sample part          Right: Old legacy master tool ready for scan and Catia import 
 
TECHNICAL SERVICE CHALLENGE: 
Airbus Helicopter manufactures composite components for various platforms within the group. 
Some legacy programs designed prior to the advent of 3D design system relied on a Master 
Tooling reference. Therefore Catia data for use in their CAD systems was not available. 
 
DELIVERABLES: 
The Walker Advanced Manufacturing Innovation Centre utilized our 3D laser scanning and 
software to scan the master tooling, providing fully parametric 3D models for direct import into 
Airbus Catia CAD software. 
 
EQUIPMENT/ SOFTWARE USED: 
3D Scanning - FARO Scanarm HD with Blue LLP, FARO Laser Tracker and Trackarm kit 
Metrology Software - Innovmetric – Polyworks, 3D Systems - Geomagic Design X 
Surfacing and Geometry Manipulation - Autodesk Inventor 2017 
 
RESOURCES: 
2x Niagara College TAC Staff, 3x - 4 year Niagara College Mechanical Engineering Technology 
students. 
 
DURATION: 
3.5 months (300+ hours) 
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BENEFITS TO INDUSTRY PARTNER: 
Niagara College was instrumental in assisting Airbus with technology adoption via the 
acquisition of fully parametric 3D CAD data of their legacy master tooling. Now that the tooling 
exists in a digital environment, slight modifications can be made to the geometry to create new 
tooling reflecting as built or as required conditions. This proof of concept can now be applied to 
future applications through technology adoption. Niagara College provided the necessary 
testing and technology “de-risking” which allowed Airbus to acquire their own 3D laser scanner 
for future development. 
 
BENEFITS TO NIAGARA COLLEGE: 
This opportunity provided real world job experiences for our students, exposing them to the 
challenges which manufacturing companies face each day working with legacy tooling. These 
experiences foster further learning opportunities utilizing advanced manufacturing technologies 
and brings further value to a student seeking full time employment after graduation with 
companies like Airbus. 
 
Example 3 
 

 
 
Bosch Rexroth Canada - Bosch Rexroth is one of the world’s leading specialists in the field of 
drive and control technologies, providing over 500,000 customers with tailored solutions for their 
driving, controlling and moving applications. 
 

  
Left: Student aligning key component during final assembly           Right: Completed wheel ready for disassembly and shipment 
 
TECHNICAL SERVICE CHALLENGE: 
Using conventional fabrication techniques, achieving the tight tolerances required to ensure that 
a large stainless steel dewatering wheel destined for final assembly in Saudi Arabia would meet 
dimensional requirements was a tall order. Research and Innovation was approached to assist 
with a work instruction and monitoring of weldments during the fabrication stages to ensure any 
deviations were captured early enough in the process to make corrective actions immediately. 
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DELIVERABLES: 
Live monitoring and measurement of large stainless steel wheel during the fabrication and 
assembly stages. Provided perpendicularity and runout analysis at key stages of the wheels 
progress. Work instructions were also produced to assist in the disassembly and reassembly of 
the weldment in the field. 
 
EQUIPMENT USED: 
3D Scanning - FARO Laser Tracker   
3D Modeling and Verification - Autodesk Inventor 2017 
 
RESOURCES: 
2x Niagara College TAC Staff, 2x - 4 Year Niagara College Mechanical Engineering Technology 
students 
 
DURATION: 
12 Weeks 
 
BENEFITS TO INDUSTRY PARTNER: 
Higher degree of accuracy in achieving tight tolerances on large fabrications, particularly alloys 
like stainless steel which are prone to distortion when heated. The ability for Research and 
Innovation to provide live feedback as the weldment was being manufactured allowed corrective 
action immediately to the problem area prior to final assembly. The result was a higher quality 
product with less labour costs and a compressed overall manufacturing tact time. 
 
BENEFITS TO NIAGARA COLLEGE: 
Real world job experiences for our students, exposing them to the challenges which 
manufacturing companies face each day working with large scale fabrications. These 
experiences foster further learning opportunities utilizing advanced manufacturing technologies 
and brings further value to a student seeking full time employment after graduation. 
 
 
Conclusions 
    The adoption of advanced manufacturing technologies through academic partnerships with 
industry is indeed a reality and working well in many regions. The goal of Technology Access 
Centers (TACs) is to provide innovative solutions to industry through applied research and 
knowledge transfer, in partnership with faculty and students, cultivating the next generation of 
designers and engineers. I am confident that technology access centers in your area also desire 
to take a leadership role in revitalizing the regional economy of SMEs by making new 
technologies accessible to industry. Their mandate is to enhance productivity and increase 
competitiveness in the marketplace, while supporting the creation of new jobs through the 
success of collaborative applied research initiatives, leveraging the advanced technologies they 
support. Gathering the necessary intelligence to clearly identify your opportunities to innovate 
with an academic partner is an intensive process, yet key in achieving the value proposition a 
research facility can provide your company. The rewards of reducing the risk associated with 
introducing new advanced technologies or processes to your operations, in concert with 
providing the necessary real world experience, will foster long term growth and ongoing 
success; a vital part of your strategic plan in collaborative innovation. 


