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Technology facts

Technology can help us make aircraft maintenance quicker, 
easier and safer

Approximately 80% of aircraft through life costs 
down to MRO!

The BBC predict 35% aircraft maintenance engineers 

will be replaced by technology in 20 years.

By 2025, up to a quarter of jobs will be replaced by 

either smart software or robots.
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The future is SMART

SMART MRO

Smart 
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Smart 
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Smart
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SMART MRO technologies

UI technology 3D Printing 3D imaging

Machine 
learning

UAV Drones
Multi-purpose 

Robots



SMART Manufacturing

1980’s technology that is highly under utilised

3D Print technology already being used in automotive 
and medical industries

Aviation companies such as Rolls-Royce, Airbus and GE 
are increasingly using the technology

NASA begun 3D printing in 

space in 2014



SMART Manufacturing

Field service manufacturing

• 3D print in the field

• 3D print at main operating base

What?

• Panels

• Flying control grips

50% cheaper

400% faster



The drone uses laser technology to scan the airframe structure. It 
flies approximately 3 feet away from the aircraft (unmanned) and 
its high definition camera is able to spot tiny details in the 
structure from a hairline crack to lightning strike damage.

SMART Inspection



SMART Inspection
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away from 
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technology

HD camera 
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UAV can fly on 
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and compiled 

into a report 

on a tablet



SMART Inspection

• 7 axis scanning technology

• Inspect against CAD 
model/drawing

• High accuracy and fast data 
throughput saves time and 
money



SMART Robotics

Laser coat 
removal



SMART Robotics - Laser coat removal

• Uses high powered lasers to remove coatings from aircraft

• “Automated laser de-coating is expected to significantly reduce labour, 
waste volume, environmental risk, and overall cost.”

• Scope for further development in the future with different attachments



SMART Robotics



SMART Mobility

• AI predict when tools/parts will be needed at the place of work

• Autonomous robots deliver items to the place of work

• Less downtime, engineers and logisticians spend less time searching for 
parts/tools



SMART User Interaction

• Electronic hand held devices

• Voice command

• Wearable technology



SMART User Interaction

• Control other technologies

• Follow maintenance procedures

• Record maintenance electronically
• No missing paperwork

• Sign for what work is complete

• Request parts

• Request tools

• Technical assistance 

• Video calling



Amazon echo for business/MRO environments…

Easier user interaction with technology using voice 

“Alexa, order part no…”

“Alexa, what are the damage limitations for…?”

“Alexa, what is the frequency of maintenance op XXX?”

Reduce time searching for information by as much 

as 80%

SMART User Interaction



✓Reduced admin time

✓Better tracking & traceability 

✓No paperwork

✓Pick up where finished

SMART User Interaction



SMART User Interaction



SMART User Interaction



SMART Analytics

x50 more 

data by 

2025



SMART MRO - McKenzie

Machine vision 
utilised to inspect 
exterior instead of 
humans

Fewer engineers on 
the shop floor and 
spend more time 
problem solving

McKenzie: Estimated 
66% labour 
substitution in SMART 
MRO environment 
with

33% Performance 
gain

Automated 
warehouse delivers 
tools and part on 
time as requested 
from humans or 
robots



Other SMART Tech

•A SQN spent 396 hours searching for a 6”ruler in 
September 2016

396 x £45ph = £17,820

•RFID tools can be tracked via a handheld reader which 
emits a tone that increases in volume and frequency 
as you get closer

•RFID tool tracking is cost effective and will reduce time 
spent searching for tools by as much as 80%



• Regulation ‘red tape’
▪ Maintenance recording - MAA
▪ Drone flying HSE regulations

• Connectivity – No wireless infrastructure
• Security – Better encryption to allow more 

‘up-time’ data transmission
• Budget
• Culture

Hurdles to overcome (Blockers)



• Technology is/will be available and can make 
aircraft maintenance faster, safer and cheaper

• Implementing new technologies in MRO’s 
expected to bring significant savings

• Data & AI will be key to future MRO 
operations

Conclusion



• Create future MRO strategy 
• Setup Future Maintenance Concepts Working 

Group/project plan with timeline?
• Technology trial in maintenance environment

Recommendations



“Your system is perfectly designed 
to achieve exactly the results you 
are getting.” 

W. Edwards Deming

28



Ryan Humphreys BSc Aircraft Maintenance 
Engineering

Leonardo Helicopters

Ryan.Humphreys@leonardocompany.com

Any Questions?

Thank You 
for your 

attention



Summary


