
As summer turned to autumn in Hong Kong, the on-

going protests and demonstrations turned to riots and 

almost inevitably impacted the tertiary institutions. 

The PolyU went  from being a sleepy, leafy, red brick 

campus to a snarling, rampaging red brick throwing 

campus with burning armoured cars replacing buses 

at the cross harbour tunnel, whilst largely non-PolyU 

students battled with 

riot police.  

 

It was not a normal 

couple of weeks for 

the University. 

ASRC staff quickly got 

in contact with partners in HAECO and HAESL whilst 

others got to work with access to the share-drive via 

VPNs. Some staff rede-

ployed to the PolyU  com-

munity college. HAECO 

and HAESL were kind 

enough to allow groups of 

staff who had projects 

there to deploy on-site to work in their facilities. 

These groups then had a chance to shadow the engi-

neers and workers and see first hand some of the 

daily operations. In addition to this, staff had the op-

portunity to have formal and ad hoc meetings with 

engineers and managers and it is believed that a 

number of new project ideas have been generated 

thanks to these meetings and visits. We would like to 

extend our deepest gratitude to our partners for as-

sisting us through those difficult times.  

Fortunately there was no damage done to the fabric 

and equipment of the ASRC itself. 

As of Mid December the ASRC was back to 

normal and in full swing. The University campus 

however will require some renovation work and 

this is well underway. 

We like to think that under adverse circum-

stances and against a divisive and contentious 

backdrop, the ASRC fronted up. 

Participants in the Certificate of Airworthiness programme round off their 
first week with a tour of the ASRC 

ASRC Staff working on a 4D scanner at HAESL 

ASRC Staff at HAECO study patch repair 

 



NDI of fuel tank fasteners 
 
Within the wing fuel tanks there are a large 
number of fasteners which are covered with an 
organic sealant. This sealant prevents leakages 
but must be removed every 6 years to check if 
the structure underneath is damaged. This 
project proposes to automatically remove the 
sealant and to use advanced non-destructive 
inspection (NDI). The effectors will be conveyed 
inside the fuel tanks using a robot arm small 
enough to go through the manhole and to reach 
the areas to be processed. The delivered 
system shall alleviate the need for fuel tank 
entry by an operator, thus avoiding many 
dangers. 
The sealant removal technologies investigated 
by the ASRC include dry-ice blasting and 
mechanical removal via polymeric cutting tools. 
The applied research aims to determine the 
most appropriate method for surface 
preparation. The focus will be set on achieving 
the highest possible sealant removal rate.  The 
dry-ice blasting has shown to be very promising 
as it is a contact-free method leaving virtually no 
residues. Depending on the pellet size and the 
applied air pressure, the abrasion can be either 
gentle or strong. 
As for NDI, the developed technology must 
detect cracks as small as 5mm. The use of a 
coil to induce heat into the area to inspect along 
with a thermal camera (infrared) is currently the 
preferred method. The objective is to use 
temperature variations to reveal crack tips.  
 
Automated Surface Preparation and 
Inspection 
 
Paint removal of aircraft components prior to 
inspection, repair or repainting is usually a time 
consuming and messy process involving 
unhealthy chemicals or manual sanding 
methods and is conducted either in the hangar 
or in a specialized workshop environment at a 
great expense of floor space. The aim is to use 
laser ablation to remove paint and other 
coatings with an integrated real time inspection 
system to avoid damage to the substrate 
material. An autonomous vehicle will also be 
developed to de-paint and clean seat tracks in 
the cabin using a portable laser system with 
onboard power supply and extraction. 
The ability to remove aircraft coatings by an 
automated feedback laser ablation system 
would have the following advantages for the 
local MRO industries: aircraft turnaround time 
will be significantly reduced, MRO capacity will 
be increased, aircraft weight saving resulting in 
better fuel economy (approx. 0.25 tones per 
livery), reduced damage to the composite skin 
through the preservation of the primer coat and 
Improved working environment with less use of 
harmful chemicals and the associated waste. 
 
These factors would greatly increase the 
commercial advantage of the local MRO 
companies over their competitors. 

 

Optical Technology is an all pervasive 

enabling technology with wide ap-

plicability in a vast and disparate 

range of applications, yet it is often 

perceived as something of a óblack artô 

outside the realms of the main practi-

tioners.  Here, Dr. River Guo looks at 

the basic principles that make optical 

technology so ubiquitous.  

Physical Optics:- Light is a 
wave. 
 
The propagation of light is best 
described by considering light 
to be an electromagnetic wave. 
The electrical component is at 
right angles to the magnetic 
component and combined they 
are transverse waves with a 
wavelength from 400 nm (blue) 
to 780 nm (deep red). On either 
side of these ranges we have 
the ultra-violet (<380 nm) and 
infra-red (>780 nm). The light 
waves move through a vacuum 
at c å 3x108 ms-1  
The wave nature of light ex-
plains three major observed 
effects in optics; diffraction, 
interference and polarisation. 
Together with reflection and 
refraction these are the five 
properties of a wave. So this 
seems to be conclusive. 
The wave model of light was 
put forward by Fresnel, Huy-
gens and Young and replaced 
the particulate theory of Isaac 
Newton. This revolutionary 
change was confirmed by 
James Clerk Maxwell, who 
formulated the electro-magnetic 
equations of light and confirmed 
this by calculating the speed of 
light from the electric and 
magnetic constants. 
 
The classic experiment to 
demonstrate the wave proper-
ties of light is the double slit 
experiment. A monochromatic 
wave diffracts at a slit to pro-
duce a cylindrical wave front. 
This then falls on a pair of slits 
and the resultant diffraction 
produces a clear interference 
pattern in the far field. Interfer-
ence effects in instruments 
such as the Michelson interfer-

ometer have 
been used to 
refute the 
Þther theory 
of light propa-
gation and 
verify the 
theory of 
relativity. 

Advanced Blade Dynamics 
 
Correct surface finishing of the blades and 
vanes in a jet engine is critical to the effi-
cient running of the engine over its service 
life. Furthermore the components, on re-
turn to the engine body, must be balanced 
correctly to minimise or nullify vibration 
and wear. 
The Centre will devise a method to bal-
ance the blades with relation to their mass 
and the second moment of area. This is a 
step change in the way that the finished 
blades are processed and adds a degree 
of complexity resulting in an astronomical 
number of permutations. It is a great chal-
lenge to find the solution to this type of 
problem. 
In addition we will be looking at novel sur-
face finishing methods to improve surface 
roughness in a deterministic method. We 
are fortunate to have available the services 
of the Advanced Optics Manufacturing 
Centre in the University who will assist us 
in devising a non contact method of fine 
surface finishing of the blades with no im-
pact on surface geometry. 
 
Cold Spray Material Deposition 
 
Firing metallic, ceramic or composite al-
loyed powders in the supersonic speed 
regime of 1200 m/s and beyond as a depo-
sitional repair process may sound like sci-
ence fiction, but cold spraying is very much 
science fact that will bring benefits to avia-
tion component repair in spraying applica-
tion.  
The dynamic work-hardening process in-
volved enables large areas to be bonded 
rapidly with purely mechanical clean adhe-
sion; heat produced from the powder and 
substrate (work-piece) collision to plastic 
deformation is retained in the zone where 
it is created, resulting in negligible residual 
stress with initial physical and chemical 
material properties unaltered. 
The challenge however remains in max-
imising the utilisation of heat generated 
upon the impact of powder governed by 
the physics of adiabatic shear instability. 
R&D work at the centre will be carried out 
to identify the critical particle velocity toler-
ance window for successful repairs on se-
lected components in relation to spray par-
ticles of interest. 

Dr Guo was a Senior Research 
Fellow in the Materials, Data and 
Instrumentation stream of the 
ASRC. 



 

Features of the  CL500 

 

* Diode pumped Q-switched laser oscillator gives 
clean TEM00 output beam with wavelength of 1064nm 

* 500 watts average power, individual pulse can be as 
much as 400 kW 

* Up to 10 metre fibre optic delivery system 

* Choice of two delivery systems; hand held or robotic 
end effector 

* Hand held option is a 1D sweep optic with a number 
of focal length lenses available 

* The robotic end effector uses an f-theta lens to focus 
precisely on an field of 100mm diameter in a 2D 
programmable pattern 

* Scan speed up to 16,000 degrees/s 

* Pulse frequency from 18 to 40 kHz 
The Clean Laser CL500 is used by the ASRC at 
the moment for the removal of paint from aircraft 
panels. These can be composite or metallic. It is 
also possible to remove corrosion or even coat-
ings from engine turbine blades. 

 

In the late 60s the UK and France, in the form of 
the British Aircraft Corporation (BAC) and 
AĄrospatiale, combined their skills to produce the 
only commercial, viable and astonishingly iconic, 
supersonic passenger jet liner. The Concorde. 
The word itself, let us not forget, means 
h̄armony° or āgreement° in both English and 
French. Only fourteen Concordes ever flew with 
BA and Air France, with six development models 
having also been completed. The aircraft was 
intended to fly the Europe to North America route 
(London/Paris to New York), which was at the time the 
most proĜtable route for airlines, in addition to being one 
of the most important links. ProĜtability became an issue 
however due to high maintenance costs and supersonic 
flight being limited to open water flying. This combined 
with the loss of flight 4590 led to the eventual withdrawal 
of the aircraft in 2003. Of the original 20 aircraft, 18 are in 
good condition and on display at various airports around 
the world. The dream of global supersonic travel was 
relatively short lived but we have an iconic reminder of 
that dream to behold. 

ñIt is not unreasonable to look upon Con-
corde as a miracleò -  Brian Trubshaw, Test 
pilot. 
 
ñThe Concorde is great. It gives you three 
extra hours to find your luggage.ò  - Bob 
Hope 

Visit by HAECO Xiamen 

Aviation Classics ð The  Anglo-French Concorde 

http://www.asrc.hk
mailto:stephen.OBrien@polyu.edu.hk


Nicolas joined  the ASRC in 
Autumn of 2017 having worked 
for over seven years with 
Airbus and its subsidiaries. 
Nicolas graduated with a 
masterôs degree from the 
£cole Sup®rieure des 
Techniques  
A®ronautiques et de 
Construction Automobile in 
2010 and worked in both 
France and Germany prior to 
his expatriation to Hong Kong. 
He is enthusiastic about quality 
control and systematisation of 
the processes and his 
dedication to this is already 
bearing fruit in the ASRC. 
Documentation and reports are 
already more standardised and 
timely. 
 
He has previously worked on 
the A380 cabin furnishing and 
final quality inspections and 
process improvements on the 
A350. In addition to his native 
French he is fluent in English 
and German. 
 
He is a Member of the Royal 
Aeronautical Society Hong 
Kong Branch and a Member of 
the French Association 
A®ronautique et Astronautique 
and is a most welcome 
addition to the ASRC team. 

Activities 
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ASRC and PolyU senior staff at the Boeing 10 years in China dinner celebration 
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ADIA  team at HAECO for final tests 
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