
 

 
I have been director of the 
ASRC since it’s inception in 
2012 and have been proud to 
see it grow from a roughly 
assembled collection of four or 
five people under Andrew and 
myself to be the well drilled 
team of over thirty local and 
international staff from nine 
countries working on ITC and 
ad hoc projects for the benefit 
of the local aviation industry. 
We have grown from 
occupying one workshop and 
staff room in the basement of 
the IC to having two floors of 
labs and offices in the new X 
block in addition to a large 
workshop area boasting the 
largest machining centre in 
the University, if not in Hong 
Kong. We have had one PhD 
candidate graduate and we 
are recruiting two more this 
year.  
At present we have four active 
projects and five interns 
working, learning and growing 
with senior staff. We have 
assisted in WIE exercises and 
FYP with the AAE department 
and hosted three summer 
interns in recent years.  
The centre continues to grow 
and evolve; at present the 
university is considering a 
restructuring of the 
manufacturing sectors in the 
university which may benefit 
us.  
I am very proud of what we 
have achieved over the past 
eight years and look forward 
to many more. 

Erosion Testing on Carbon Fibre 
Reinforced Polymer surfaces 

 

The ASRC staff were re-
quested by HAECO Com-
posites to carry out some 
tests on CFRP erosion in-
spection. The CFRP sam-
ples were eroded by a test 
rig according to the stand-

ard ASTM G76 and deliv-
ered to the ASRC for in-
spection. 
The tests were conducted 
using the Scanning Elec-
tron Microscope with  an 
EDX attachment, The Ali-
cona surface texture anal-
ysis microscope and the 
Keyence VHX-5000 optical mi-
croscope. Images and chemical analysis along 

with surface features were 
obtained and recorded.  
The inspection revealed 
that three types of damage 
were observed, (a) general 
abrasion, (b) impact dam-
age and removal of several 
layers and (c) deposition of 
foreign mate-
rial. The 

samples were 
examined under optical microsco-
py and then sent for SEM analysis 
in the Materials Characterization 
Facility. They were then inspected 
for form using the Alicona. The 
results were consistent and were 
mapped to sim-
ulate an inspec-
tion magnifica-
tion of x10, so 
that the images 
were of use to 
the inspectors in 
HAECO who 
worked with 
loupes. 

 

Group photograph before social distancing  

A blisk machined on a Starrag machine 

Blisk Production, Assess-
ment and Repair 
 

ASRC staff took part in an in depth 

training programmme this quarter to 

learn about the software used to di-

rectly machine blisks with full five axis 

milling technology. Going forward we 

intend to develop the production tech-

niques, assessment and also additive 

repair methods for these most exotic 

of aircraft engine components. The 

programme lasted for two weeks and 

we will be ‘cutting metal’ early in the 

new year and working up to full repre-

sentative production of blisks in steel 

and titanium shortly after that. 
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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.  

 

Material strength and strength to 
weight ratio are critical parameters in 
the choice of materials for all engi-
neering tasks, but what gives a 
material its strength?  
 

Ultrasound Testing 
 
Ultrasound is a considered for 
the purposes of materials 
testing as being a range of  
frequencies from 3GHz  up to 
10 GHz that transmit well 
through a wide range of mate-
rials.  
Ultrasound waves will reflect 
from a boundary between two 
materials of different sound 
velocity or impedance. The 
reflection coefficient being the 
same as Fresnel reflections. 
R normal =[(Z1-Z2)/(Z1+Z2)]

2
 , 

where Z is the acoustic im-
pedance. Ultrasound testing is 
used by doctors for examina-
tion of tissue and by test 
engineers looking for defects 
in a variety of materials. Ultra-
sound testing can be used to 
measure depth, find cracks 
and defects and even create 
an image of a subsurface 
feature. 
The frequency used by Test 
engineers depends on the 
material to be probed, rather 
like the counterpart technolo-
gy in the medical field. 
A single pulse probe is called 
an A-scan and if we traverse 
this or have a row of probes 
we can generate  a field called 
a B-scan, extending this to an 
area probe gives us a 3-D 
picture called a C-scan 
By including an array of inter-
laces transducers such as 
used in the ‘Dolphicam’, we 
can easily obtain a 3D image 
of the subsurface with Com-
puter enhancements. This is a 
long way from the 
‘Technicians Art’ methodology 
of single A-scans, however 
this method is still in use to 
determine the thickness of 
metal panels after corrosion or 

damage re-
moval in 
addition to 
subsurface 
defect detec-
tion. 

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 minimize 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 grate chal-
lenge to find the solution to this type of 
problem. 
 In addition we will be looking at novel 
surface finishing methods to improve sur-
face roughness in a deterministic method. 
We are fortunate to have available the 
services of the Advanced Optics Manufac-
turing Centre in the University who will 
assist us in devising a non contact meth-
od of fine surface finishing of the blades 
with no impact on surface geometry. 
 

Cold Metal Spray Deposition 

 
Firing metallic, ceramic or composite al-
loyed powders in the supersonic speed 
regime of 600 - 1200 m/s as a deposition-
al repair process may sound like science 
fiction, but cold spraying is very much sci-
ence 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 ad-
hesion; 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 retained. 
The challenge however remains in max-
imizing the utilization 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 
selected components in relation to spray 
particles of interest. Yandy MA is a 

Senior Research 
Fellow in the Data, 

Materials and Instrumentation Stream 
of the ASRC. 

Machining Distortion Minimisation   
 
In the process of manufacturing aero structures, 
a considerable amount of material is removed 
from the blank material to create a monolithic 
structure.  This of course requires substantial 
machining on a multi axis machining centre.  
One drawback in the production of these 
monolithic structures is that the machining 
process can leave behind some stresses which 
manifest as distortion in the part.  
This project aims to develop a machining 
strategy for both three and five axis machines 
that will minimise the remaining distortion.  The 
parts will be measured ‘on-machine’  for strain 
during final cuts and the data from the machine 
will be added to this to create a model of the 
process.  This can be run in a digital twin to 
make predictions on the changes resulting from 
modification of the machining parameters such 
as feed, speed and depth of cut (among others).  
The residual stresses in the final part will be 
measured by incremental hole drilling through 
strain gauge rosettes and this information will 
also be used to verify the model.  We shall 
endeavour to make use of the local (Guangdong) 
China Spallation Neutron Source to do neutron 
diffraction measurements and get a value of the 
stress in the core of the blank or even the 
finished structure. The ASRC are uniquely 
positioned to carry out this project as we have 
the use of a high speed machine and a high 
torque machine in the centre. 



 

 

 

Before the jet airliners gave us true global inter-
connectivity there was the workhorse of the air-
lines, the Lockheed Constellation, which along 
with the venerable DC-3 were the backbone of 
aviation in the early 50s to late 60s. This aircraft 
was initially designed during WWII with a view to being a high speed troop transport but only 
about 200 were delivered and it was re-tasked as a passenger aircraft. The constellation 
came in a number of variants and was the first commercial aircraft retro-fitted with a weather 
radar. It was also one of the first aircraft to have forward landing gear (tricycle), not tail drag-
ging gear, this, along with its distinctive triple vertical stabilizers made it one of the more 
iconic aircraft on the taxiway.  After being retired from service in 1967 the constellation con-
tinued as a cargo freighter for many years usually on overnight flights. The three stabilizers 
were required instead of one large one as it allowed it to fit into existing hangars which were 

designed for much smaller aircraft. It 
was an expensive aircraft to produce 
as the ‘spants’ that formed its air-
frame were all of different sizes. 

 Interestingly, the last ever flight of 
Orville Wright was as co-pilot in a 
constellation with none other than 
Howard Hughes as pilot.  

Aviation Classics — Lockheed L-749 Constellation  

Applications:- Surface 
reconstruction, Re-
verse Engineering, 
damage detection and 
assessment, rapid 
prototyping, compo-
nent visualization and  
CAD/CAM support, to 
name but a few. 

Presentations to the ITC on project progress — Y 2020 style  

The ASRC have a number of structured light cameras in 
the lab that are used to create 3D images of compo-
nents and surfaces. LMI produce the most ubiquitous of 
these cameras and we have several of these installed in 
open and closed source projects. We also have larger 
fixed 3D scanners in the labs which make use of this 
technology.  
Structured light is a technique of projecting variable 
spatial frequency bands of white or blue light onto a sur-
face  and recording their profile with either one or two 
(stereoscopic ) cameras. The profile of the bands corre-
spond to the 3D shape of the surface and with innovative 
software a volumetric image can be constructed with the target 

surface rotating. Furthermore an accurate 3D pic-
ture with resolution in the tens of micrometres can 
be produced of a surface enabling analysis of dam-
age and corrosion with non contact measurements. 
The technology is maturing rapidly and ASRC are 
keeping a watchful eye on its potential applica-
tions. 

Smarttech 3D scanner 

LMI 3210 scanner 

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


Sidney SH HO  

 

Dr. Sidney S. H. Ho is a Principal 

Research Fellow of the ASRC in 

the area of automation for aviation 

MRO. He received tertiary 

education in the United Kingdom, 
where he completed BSc in 

Aeronautical Engineering at The 

University of Manchester, a BA in 

Mathematics at The Open 

University and a PhD in 

Aeronautics at The University of 

Salford. He received corporate 

management and professional 

education teacher training at The 

Vocational Training Council and 

The Hong Kong Education 

University respectively. Dr. Ho has 
been working in academia in 

particular technical research & 

engineering education and 

industries comprising defence, 

turbine power generation and IT. 

His research interests are in 

mechatronics, flight mechanics, 

aircraft stability & control, turbo & 

reciprocating machinery, 

computational & 

experimental aerothermofluids, 

solid mechanics, laser processing 
technology and IT for engineering 

and simulation  He is a Chartered 

Engineer, Registered Teacher and 

Licensed Airplane Pilot, a Member 

of the Royal Aeronautical Society, 

the American Institute of 

Aeronautics and Astronautics, and 

the Hong Kong Computer Society.  

Activities 
 
 

ну h/¢τ Visit to the Centre by Dr. 
Dewey YEE, Aviation 
Leasing consultant   

н bh± τ HAECO TRM and open 
discussions with visit 

ол bh±τ  Hand over of Closed 
Source Scanner to HAECO   

aƛŘ 59/— Blisk machining training 
for ASRC and HAESL staff 

п 59/τ Visit by HAECO senior 
staff for handover of con-
tact staff, Steve Atkinson 
and Victor Ho 

ф 59/ — Training online for the 
use of the ASRC scanner 
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HAECO staff discuss projects in the ASRC 

ASRC and HAESL staff on blisk training 

Online Training for ASRC developed Scanner 

Andrew Gridley,  back in the UK and back to his old 
pastimes; motorbikes and parasails in the wilds of 
Lancashire. All that’s missing is a cutlass and a ma-
chine gun! Enjoy retirement Andy. 

http://www.asrc.hk

