
 

When I was invited to become the 

CEO of the ASRC by Professor 

Wai, I wasted no time in replying 

most enthusiastically in the 

affirmative. I had been aware of the 

great progress in MRO research at 

the Centre when I was Group 

Director of Operations and 

Engineering at HAECO. I felt sure 

that we could together help the 

centre and with renewed drive 

reach for even greater heights.  

In the three years since then I have 

been pleased and astonished by the 

extreme levels of commitment to the 

development of technology and the 

unbridled enthusiasm of the staff. I 

have witnessed many projects 

reach a successful conclusion and 

move on to an implementation 

phase with our partners in industry. 

All of these projects are potentially 

implementable as step changes in 

the procedures used in aviation 

MRO. The successful combination 

of academic research, industrial 

practicality and sheer hard work has 

resulted in genuine process 

improvements for the industry. I feel 

certain that with the support of the 

University, HAECO,  HAESL and 

Boeing, there is almost no limit to 

the successes that can be 

achieved. 

The highlight of the last three months is sure-

ly the Open Day cum Board of Governors 

meeting which was held on the 25th of April. 

A number of visitors from the campus, from 

Boeing and of course from HAECO and 

HAESL joined staff for technical presentations 

and tours of the workshops and project 

suites.  

Other interesting activities included a visit to 

HAECO to take some images of the damaged 

radome from the A330 that was damaged in 

the storm on 22nd April on the way to Shang-

hai. Staff had a chance to test out the proto-

type of the ódamage assessment deviceô on a 

live aircraft part learning much useful infor-

mation in the process. 

In May we also installed 8 Wide Band receiv-

ers from the Ubisense company. This will 

allow us to track tools and equipment in the 

workshop in three space dimensions and time 

for a full ô4Dô picture of performance. Use 

cases can be developed to provide feedback 

control to components and other equipment.  

With the Ubisense installation, we can 

demonstrate capability to members and inter-

ested parties on behalf of Ubisense. 

Staff of the centre also conducted a short training 

session on 3D scanners for HAECO. The ASRC 

currently have five different types of 3D scanner 

and we are therefore in a unique position to evalu-

ate the performance of this technology and relay 

the information to industry. 

Towards the end of June, the PolyU Council Presi-

dent and Members, Dean of Engineering and Vice 

President (Research & Development) visited the 

centre and were very impressed with the facility.  

 

Dr GUO inspecting a radome in HAECO 

PolyU Council Chairman with VP (R&D) and Dean of Engineering 

Ms Elisabeth Martin ð Boeing Global Services ð Open Day 2019 



Aircraft Damage Inspection and 

Assessment 

 
The project aims to provide a method of 
identifying lightning damage on the aircraft 
crown from a distance of around 30 meters 
and then to use a device to generate a 
volumetric image of a damaged area for 
onward transmission to the 
OEM. In the course of the 
project, alternative 
enhanced imaging has 
been used to try to detect 
lightning damage on 
fasteners by consideration 
of the chemical changes. 

 

NDI of fuel tank fasteners 

 
Within the wing fuel tanks 
there are a large number of 
fasteners which are 
covered with organic 
sealant. This project 
proposes to automatically 
remove the sealant and 
use advanced NDI end 
effectors on robots to 
check for cracks on or near 
the fastener holes. 
 

Automated Surface 

Preparation and Inspection 

 
Paint removal prior to inspection, repair or 
repainting is usually a time consuming and 
messy process involving unhealthy chemicals. 
We aim to use laser ablation to remove paint 
and other coatings with a real time inspection 
system integrated to avoid removal of base 
layers and damage to the substrate. An 
autonomous vehicle will also be developed to 
de-paint and clean seat tracks in the cabin 
using a portable laser system and extractor. 

 

Optical Technology is an all perva-

sive enabling technology with wide 

applicability 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 

practitioners.  Here, Dr. River Guo 

looks at the basic principles that 

make optical technology so ubiqui-

tous.  

 
The discipline of optics is a sub-

discipline of physics and covers 

the areas of the propagation 

through space of light and the 

interactions of electromagnetic 

radiation and matter between the 

wavelengths of around 100 na-

nometers to 20 micrometers. This 

is known as the Ultra-violet to Infra

-red range. Visible optics covers 

the small range from 400 to 700 

nanometers. 

We classify optics into three areas; 

(i) Geometrical Optics (Ray or 

Gaussian optics) which is con-

cerned with the path taken by a 

ray of light through space including 

interaction with refractive and re-

flective elements, (ii) Physical 

Optics (Wave Optics) which treats 

light as a transverse wave and 

takes consideration of the polariza-

tion states of the beam in addition 

to superposition theory and the 

diffractive and interferometric prop-

erties of the light, and (iii) Quan-

tum Optics which takes account 

of the wave/particle duality of light 

and is required to explain the 

origin of emission spectra, laser 

light and the photo-electric effects 

which are common in the detectors 

and emitters of light today.  

In the coming editions these will be 

expanded upon. 

Automatic NDI and scarfing of com-

posite materials 

 
Automatic scarfing repair on a complex 
3D surface is a challenging area of re-
search. The ASRC have worked on this 
for a number of years and are at the 
position of having a solution developed. 
A complex geometry glass fibre part is 
scanned to determine the shapes and 
surface normal using a sensor mounted 
on a hexapod. (pictured below) Ultra-
sound inspection is automatically car-
ried out and the operator selects the 
damaged area to be scarf repaired. 

The hexapod then moves the 
spindle in the correct path to 
effect the repair based on the 
complex mathematical algo-
rithms developed in-house. 
Finally determination of the 
fibre direction is carried out 
by another sensor. 
 

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. Further-
more the components, on 
return to the engine body, 
must be balanced correctly to 
minimize or nullify vibration 
and wear. 
The Centre will devise a 
method to balance the blades 

with relation to their mass and the 
second moment of area. In addition we 
will be looking at novel surface finishing 
methods to improve surface roughness. 
 

Cold Metal Spray Deposition 

 
Firing titanium powder at three times 
the speed of sound onto a target may 
sound like science fiction but cold metal 
spraying is very much science fact. The 
centre will be setting up such a system 
in the near future with a view to testing 
component repair technologies.  

Dr Guo is a Senior Research Fellow 
in the Materials, Data and Instru-
mentation section of the ASRC. 

Hexapod Scarfing Machine 

500 watt laser on an ABB Robot 



Dr. Hoôs Flying  
Column 

Private Pilot, Dr. Sid Ho, explains the 

basic principals of flight. 
 
A good starting point to learn about 

aircraft design and aerodynamic effi-

ciency is to commence by designing 

and making flyable model glider. For a 

launch height h, to cover a horizontal 

distance d, at glide angle ɗ, the lift (L) 

to drag (D) ratio is represented by the 

easily derivable relation L/D=cotɗ=d/h. 

In the absence of thrust - the higher the 

L/D the further the glider can glide. 

Hence, lift to drag ratio goes a long way 

in the understanding of flight science.  

L=qSCL, and D=qSCD, where q (Ŭ 

speed2) is the dynamic air pressure; S 

the wing area; L/D=CL /CD.  

CD, the drag coefficient comprises CD0 

& CDi: The parasitic drag coefficient, 

CD0 ï the minimisation of which can be 

achieved by laminar boundary flow and 

no obstacle on airflow surface, slim or 

no fuselage (flying wing); the lift de-

pending drag coefficient, CDi = CL
2/

(́ARĿe) - describes the lift induced 

drag from less than, to perfect (0<eÒ1) 

lift distribution across a wingspan b of 

aspect ratio AR(=b2/S). For simplicity, 

assuming CDi>>CD0, L/D Ŭ 1/CL ï at-

tempts to increase the lift coefficient CL 

using high-lift aerofoil section or inci-

dence angle will only serve to strength-

ening the wingtip vortices hence the 

induced drag, resulting in the overall 

reduction of L/D.  

It pays to have an elliptic wing platform 

(e=1) or a large AR wing. Since wing-

span is finite, winglets to reducing the 

wingtip vortex strength or an arrange-

ment of artificial feathers to break up 

the vortex into tiny vortices can be 

considered in the quest of CDi reduc-

tion.  

For comparison, a fixed wing aircraftôs 

L/D is between 10-20 in the event of 

power-off flight at best glide speed; a 

gliderôs L/D  is usually well in excess of 
20; and that of helicopter is around 5 

during autorotation. 

 

 

Dr. Sidney Ho is a 
Principal Research 
Fellow with the ASRC 

Features of the Starrag STC800 

* Motor to produce maximum 
torque of up to 1,300 Nm 

* Envelope for machining of  800 
x800x1000 mm3 

* Unparalleled levels of long-term 
precision 

* A modern and innovative ma-
chine system which provides 
high levels of reliability and 
availability 

* Optimum spindle speed / torque 
curve characteristic for HPC 
titanium machining 

* Perfect machine geometry which 
enables accurate machining 

* A stable, low-vibration milling 
process which creates a platform for increased 
tool service lives and thus 

* Greater productivity  

The Starrag STC 800 in the ASRC has been used to 
probe, machine and hence reform titanium turbine 
fans from Rolls Royce engines in addition to blisk 
rotors and other precision parts. It represents an in-
vestment of around $15 million. 
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