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The Materials Cluster@UC is a network of 
researchers from the University of Canterbury 
working across the spectrum of materials 
science and engineering. 

The Cluster was started in 2015 and has more 
than 60 members from the Colleges of Science 
and Engineering, including eight academics from 
Mechanical Engineering. This diverse group has 
a wide breadth of research expertise including 
nanofabrication, chemical and structural 
characterization, additive manufacturing, 
synthesis and properties’ measurement. Research 
applications span catalysis, structural alloys, 
biomedical materials and volcanology.

Mechanical Engineering’s Associate Professor 
Catherine Bishop, a materials scientist, leads 
the Cluster. She says that this year’s focus is 
on postgraduate student activities and has 
begun with the formation of a Postgraduate 
Committee that includes Mechanical Engineering 
postgraduate Alice Young. This committee has 
organised the second annual Materials@UC 
conference last week.

The Cluster aims to facilitate world-leading 
materials research at the University of Canterbury 
by connecting researchers and people from 
relevant application sectors with existing 
equipment and expertise; by facilitating teams 
to identify and apply for new equipment 

andexternal funding. Recent funding successes 
include Smart Ideas funding from MBIE and large 
equipment acquisition including a new X-ray 
diffractometer.

For more information contact  
catherine.bishop@canterbury.ac.nz or follow the 
link www.canterbury.ac.nz/research/institutes-
and-centres/materials-cluster/

Materials Cluster@UC Catalyzing  
Materials Research Across UC

Ben Kennedy sampling lava at Kilauea 
volcano in Hawaii. Lava has an intriguing 

temperature dependent rheology.

Welcome to the UC Mechanical Engineering 
Spring newsletter. As the academic year 
nears its end, it is a good time to reflect on 
what has been achieved. 

More than 95 students will be graduating 
this year and I look forward to the graduation 
ceremony to celebrate their successes. A 
cornerstone of the students’ experience is the 
Final Year Project and this issue showcases 
a project on the Taska Prosthetics hand as 
one of many exciting and successful projects 
which have run in the department this year. 
Now is also a good time to think of Final Year 
projects for 2020, so do get in touch if you 
have a stimulating R&D project you wish 
to tackle. Our students will gladly take the 
opportunity to put their learning into practice 
and help your business grow. 

This issue also introduces Dr 
Yilei Zhang, recent recruit in 
the department who brings 
in his expertise in advanced 
manufacturing to prepare our students for 
Industry 4.0, the 4th industrial revolution. 

The recent success of 3 Mechanical 
Engineering academics to secure a UC 
Innovation Jumpstart prize – 60% of all 
awarded prizes – on applications as varied as 
hearing technologies, additive manufacturing, 
and biodegradable implants is a testimony 
to the creative research environment in the 
department, so watch this space. 

Since we are approaching the end of the year, 
I take this opportunity to thank you for your 
interest in our department and wish you a 
happy holiday season. – Mathieu

Head of Department

Prof Mathieu Sellier



The innovative approach stems from a well-
known phenomenon observed in nonlinear 
coupled oscillators, which Dr Gutschmidt 
specialises in. By operating an active resonator 
at a critical tuning parameter – which, 
technologically speaking, can be controlled 
by a digital feedback controller – the linear 
amplification mechanism can be switched off and 
the inherently nonlinear nature of the resonator 
then dominates the amplification properties. 
Unlike the linear concept, the nonlinear 
amplification process is highly frequency-
selective. 

Dr Gutschmidt and her collaborators (Prof 
Greg O’Beirne, School of Psychology, Speech 
and Hearing, UC and Partners @ TU-Ilmenau, 
Germany) have already successfully designed and 
built an active micro-scale resonator prototype 
(see Figure), which is responding to acoustic 
stimuli (a world’s first!!!!) and thus successfully 
transducing acoustic into electrical signals using 
a mechanical device. With the ability to fabricate 
MEMS/NEMS (micro-/nano-electromechanical 
system) array devices a mechanical device would 
be suitable also for the entire frequency and 
dynamic range of the human cochlea. 

With her recent WNT Venture Grant,  
Dr Gutschmidt works currently on a proof of 
concept with which to demonstrate cochlea-like 
amplification and noise filtering.

Dr Yilei Zhang
Prior to joining our Department this year, 
Dr Yilei Zhang worked as a senior research 
engineer at the Goodyear Corporate Research 
Centre before becoming an assistant  
professor at Nanyang Technological University 
in Singapore. 

At Nanyang Technological University, Dr 
Zhang focused on intelligent/cognitive 
manufacturing with an emphasis on design/
fabrication of tactile sensors and machine 
learning for surface roughness discrimination. 
Currently, Dr Zhang is developing the special 
topic on Industry 4.0, including artificial 
intelligence and Internet of Things for 
advanced manufacturing.

Dr Zhang brings research and experience 
from the combination of advanced 
manufacturing and biomedical fields. This 
includes electrospinning/bio-printing 3D 

scaffolds for in vitro Alzheimer’s disease 
models, microfabrication of micro-calorimeter 
arrays, and mimicking human neural systems. 
For example, the micro-calorimeter array 
was used to monitor heat generation of 
cellular metabolisms, which can be used for 
environmental monitoring and drug screening. 
The bioprinter was designed based on non-
diffraction laser beams used for 3D printing 
of vascular tubes used for the culture of thick 
tissues @ UC.    

Dr Zhang enjoys the opportunities provided 
by this work which includes both fundamental 
and applied research. “The flexible working 
style is also very important to me. Certainly the 
interactions with young students are always 
exciting”, says Dr Zhang. When not educating 
students on advanced manufacturing, Dr 
Zhang can be found hiking, camping, or 
playing badminton and tennis. He also enjoys 
reading Chinese philosophy books and 
exploring the country. He has driven across the 

USA several times and hopes to do the same in 
New Zealand and China.

As of 2020, Dr Zhang will chair the Mechanical 
Engineering Marketing and Publicity team.

Our Staff & Research

The human way of detecting sounds in the ear is 
strongly frequency selective and happens over 
an impressive range of frequencies 20 Hz-20 kHz 
and sound pressure levels of 20 μPa-20 Pa.

While it is well-known that the cochlea amplifier 
is based on highly nonlinear mechanisms, current 
sound detection devices such as microphones, 
hearing aids or cochlea implants rely on linear 
vibration concepts with inherent limits and trade-
offs when it comes to performance measures. 

Dr Gutschmidt aims to replace current linear 
methods for sound amplification and signal 
processing by effective nonlinear concepts, 
which promise to immediately overcome current 
limitations such as signal-to-noise ratio and 
frequency-selective amplification/compression 
of sound signals. Effectively, three key steps of 
the current electrical detection concept will be 
replaced by an entirely micro-mechanical device 
for frequency selection and amplification.

Research for Future Sound Detection Technology 
< Courtesy of partners @ TU-Ilmenau



Recent Achievements

Congratulations to A/Prof Mark Staiger, Dr Yilei 
Zhang and Dr Stefanie Gutschmidt for winning 
60% of the UC Innovation Jumpstart 2019 prizes. 

Dr Gutschmidt, together with Prof Greg O’Beirne, 
won the WNT Venture prize for their project on 

“Enhanced hearing technology inspired by the 
Human Cochlea Amplifier”. Dr Yilei Zhang won 
the Astrolab prize for his project on “High-speed 
additive manufacturing technology”. Associate 
Professor Mark Staiger convinced judges 
and investors for his project on “Monolithic 
biodegradable plate system for bone fracture 
fixation”. All of these are very promising 
endeavours with high socio-economic impacts in 
the near future – so watch the space!

< Dr Stefanie Gutschmidt, A/Prof Mark Staiger and  
Dr Yilei Zhang

UC Innovation Jumpstart Prizes for 3 of our Academics

Taska Prosthetics has identified a need for 
robust and waterproof prosthetics. Taska has 
disrupted the market by developing the world’s 
first waterproof prosthetic hand. Following the 
successful launch of their large prosthetic hand, 
they have since completed their medium hand 
and want to gain a better understanding of its 
performance, including the effects of vibrations 
and forces on the hand.

Above: Capture – R&D Project team (from left to right): Rebecca Lilley, Keith Algar, Ben McEwen, Freya Dixon (kneeling), 
Dr Stefanie Gutschmidt (supervisor)

Taska approached the Mechanical Engineering 
Department at the University of Canterbury to 
initiate a Final-Year Research and Development 
Project to undertake an investigation of their 
rugged, myoelectric prosthetic hand. Gaining 
this information will allow Taska to develop 
smaller, more robust prosthetics, and allow 
them to provide their clients with more accurate 
information regarding product applications and 
performance. Resonance data was collected 
to identify any critical frequency ranges of the 
prosthetic hand. A test rig was designed and built 
to mimic the input signals of selected everyday 
use-cases typically undergone by an end-user. 

The performance of the test rig was validated 
against end-user testing. For collecting data of 
real-life scenarios (end-user tests) a mobile data 
acquisition device was designed, produced and 
validated. All data analysis (in form of a technical 
report) as well as hardware were handed over to 
Taska Prosthetics at the beginning of November. 
Taska can now use the test rig and acquisition 
device to also test other products.

Performance Analysis 
of one of the Taska 
Prosthetics Hands

Taska Prosthetics hand and  
student-developed data aquisition device 
for measuring motion and performance of 

the hand
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Keep up to date
Website: www.mech.canterbury.ac.nz

Email: mechpublicity@canterbury.ac.nz 

Alumni space:  
www.mech.canterbury.ac.nz/alumniupdate

Stay in touch
Most updates are shared on Facebook:  
www.facebook.com/UCMechanical

For professional updates,  
join us on LinkedIn:  
www.linkedin.com/groups/4693912/

Interested in 
subscribing to 
Departmental 
Seminars? 
www.mech.canterbury.ac.nz/seminars

As we wrap up the academic year we are proud of this year’s graduating 
cohort. We are especially thankful to all our industry sponsors who have 
partnered with us in this achievement. 

A Continuation of “Engineering for 
Fun” by John Clark, UC Mechanical 
Engineering graduate 

From Alumni
University of Canterbury alumnus, 
John Clark, is compiling a book. 
John has previously compiled a 
similar book, ‘Engineering for Fun’ 
of engineering stories from 30 of 
his colleagues. He would like to 
compile a book of UC Mechanical 
Engineering alumni with a brief 
synopsis of where you are at in your 
career and a notable career related 
events. This would be around three 
to four pages with a photograph 
per contribution. Come be a part 
of the history of engineering in 
New Zealand, especially those who 
attended the reunion in April this 
year. For more information, you 
can contact John directly using 
the following e-mail address: 
clark3210@hotmail.com. 

Chris Thomson 
graduated with a BE 
(Hons) in Mechanical 
Engineering in 
2005. He came to 
Uni after working 

as an Aircraft Technician in the 
Royal New Zealand Airforce. Upon 
graduation, he continued to pursue 
his interest in the aviation sector; 
designing aircraft repairs at Air NZ, 
prototyping wind turbine blades at 
Vestas, and leading VIP jet projects 
at Altitude Aerospace Interiors. 

Aircraft engineering always 
appealed to Chris as a field where 
multiple disciplines come together 
to make such a complex machine 
fly. “The combination of materials, 
structures, fluids and systems 
engineering I learned during my 

Callaghan Innovation experience 
grants reimburse companies 
$8,460 (gst excl) for taking 
a student on for a 400 h 
internship over the summer 
break. 

If you want to know more 
about this, take a look at 
Callaghan Innovation website: 
www.callaghaninnovation.
govt.nz/grants/student-grants, 
contact your local Callaghan 
Innovation agent (usually the 
local Economic Development 

Agency – and listed here: www.
regionalbusinesspartners.co.nz/). 

Sam Davies (sam.davies@
callaghaninnovation.govt.
nz) is a Callaghan contact in 
Canterbury who focuses on the 
Manufacturing sector, or our 
UC Research and Innovation 
office can help connect you 
(commercial@canterbury.ac.nz).

Keen to leverage last year’s Final Year Project?  
Or do you want to kick start next year’s? 

We now announce the Call for R&D Industry Projects 2020 and hope 
to work with new and returning industry partners for yet more 
success in 2020. For more details regarding structure, whom to 
contact and benefits to industry, please take a look at  
www.canterbury.ac.nz/engineering/schools/mechanical/industry-
collaborations/and/or get directly in touch with A/Prof Digby 
Symons: digby.symons@canterbury.ac.nz.

Call for Final Year Projects 2020!!!

Choice award at the College of 
Engineering Showcase in October. 
Every year there is a broad variety 
of challenges and engineering 
tasks spanning design, prototyping, 
testing and troubleshooting.
Above: Presentation Day of R&D Projects, 
October 2019

As part of their final year in the BE 
(Hons) programme our students 
work in groups of 4 on an industry-
sponsored, real-life engineering 
project. In 2019 we ran 32 projects in 
Mechanical Engineering. The Taska 
project (see previous page) was such 
a project which won the People’s 

degree gave me such a great 
spread of knowledge and career 
options” Chris says. For the last 
six years he’s been working for 
Callaghan Innovation, supporting 
development of the NZ unmanned 
aircraft industry, driving smart 
grid technology in the energy 
sector, and managing collaborative 
industry R&D projects. His current 
role is Group Manager – Advanced 
Manufacturing at Callaghan 
Innovation, based in Wellington 
where he leads a team of NZ’s 
foremost experts in advanced 
engineering, robotics, automation, 
3D printing and manufacturing 
technology. He’s on a mission 
to help NZ businesses succeed 
through technology and is always 
looking out for the next big thing!


