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Rotomoulding at QUB

1980s  How it All Started

1987  Guess Who Arrived?

1988  Searches, Software & Datalogging
1989 Rotolog

1989 The Connection with ARM begins
1990 More Machinery

1990 = S lae Cemige GCrons




QUB History — “The 1990’s”

Roy’s Years at Queens

1966
1970
1972
1982
1984
1989
1999
2001
2004

Start undergrad degree

Started PhD

Lecturer - Dept of Mech. & Ind. Engineering
Senior Lecturer

Reader

Professor and Director of the School of Eng.
Departed for New Zealand - U of Auckland
Returned to Queens as Pro Vice-Chancellor
Departed for New Zealand again!




QUB History — “The 1990’s”

My personal Experience:
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QUB History — “The 1990’s”

Some of the Researchers in the 1990’s
Joe Brendan Paul Alvin

Paul Nugent |
Eileen Harkin-Jones o g

Alvin Spence i" é é: a |
Xi (Linda) Lang i il B |
= ¥

Joe Butterfield
Brendan Wisley
Julia McDaid
Kevin Walls
Gareth McDowell
X.M. Wang

Da-Wen Sun Kevin Mark Ro‘y Linda




QUB History — “The 1990’s”

The PhD Research Work:

A Study of the Effects of Processing Variables on the Properties of Roto Moulded Articles

A Study of Heat Transfer and Process Control in the Rotational Moulding of Polymer Powders
Rotational Moulding of Reactive Plastics

Analysis of Bubble Formation and Removal in Rotationally Moulded Products

Rotational Moulding of Thick Walled Products

Improving the Mechanical Properties of Polyethylene using the Rotational Moulding Process
The Development of Design Procedures for Rotationally Moulded Plastics

The Grinding of Polymer Powders for use in Rotational Moulding

Numerical Modelling for Rotational Moulding with Non-Isothermal Heating

Analysis of Cooling in Rotational Moulding (sponsored by ARM)

A Study of Warpage in Rotationally Moulded Parts (not sure of exact title)

A Process Model for Rotational Moulding



QUB History — “The 1990’s”

The Sponsors:

 ESPRC - Engineering and Physical Sciences Research Council
e DSM

* Neste Chemicals

* Borealis

* Lin Pac Rotational Moulding

* Association of Rotational Molders

* Exxon

* Caccia

* Ferry Industries

* Kelch



QUB History — “The 1990’s”

Outputs & Publications:

e Research into the Rotational Moulding Process carried out over decades
* The Rotolog and K-paq temperature measurement systems

e Rotational Moulding of Plastics (book)

* A Practical Guide to Rotational Moulding (book)

 Hundreds of technical papers and presentations

* Many Rotation/RotoWorld contributions

e Strong involvement in ARM (Roy was the Technical Director until 2016)

* The creation of the Rotational Moulding Research Centre

* Hands on training courses — some with interpreters!!

* The creation of the Polymer Processing Research Centre



QUB History — “The 1990’s”

The Rotational Moulding Research Centre:

ROTATIONAL MOULDING

RESEARCH CENTRE

R()TATI( INAL MOULDING is the fastest growing sector of the plastics processing industry, Over the past decade,
rescarch work at Queen’s University in Belfast has raised the awarencss of the process woddwide. This effort has
now been consolidated with the formation of the Rotational Moukding Research Centre at Queen's Universicy

This Centre is an independent unit which aims to:

e Provide a rescarch and development service 1o companies worldwide

® Act as a focus of Interest in the process of rotatlonal moulding beyond present users to 2 much
wider audience of potentid users.

e Ensurc that a strong rescarch commitment is maintained to examine fundamental aspects of the
process for the widest possible bencefit to industey

® Establish standards tor the development and testing of new matenials and processing

® Collaborate in projects for process and product development

ACI E

( UR FACILITIES ARE BASED on fullscale industrial equipment which enables direct correlation with resules
obtained by commercial moulders and supplicrs. We can investigate all the major aspects of the rotational
moulding process from formulating materials, through grinding and moulding to testing of final prodhuct

MOULDING EQUIPMENT

COMPOUNDING

MAJOR addition to the

Centre is a co-extrusion
unit with a compounding and
granulating head. This will
allow us to work with the
basic formulation of the
materials used in moulding. It
will also allow more detailed
work on reprocessing of
materials.

SINGLE STAGE grinding mill from
WEDCO is used to produce powders
for moulding projects. This is a small to
medium batch unit which enables us to
examine samples of new or untried
materials whilst at the same time ensuring
the capacity to produce sufficient quan-
tities for extensive moulding trials.

SIEVING ANALYSIS

ESTING OF MATERIALS
before and after processing
is fundamental to quality
control and consistent research.
The Centre has a full comple-
ment of test facilities including:

* Instrumented drop-weight
impact testing (Rosand)

* Flexural and tensile testing
(Dartec)

* Melt Flow Rate and powder
flow testing

* Sieve analysis for powder
particle size distribution

* Hotplate testing for video
analysis.

With the University as a setting,
the Centre staff have access to a
much wider array of equipment
including:

* DSC
* TMA
* TGA

* Electron Microscopy

* Image processing
equipment



QUB History — “The 1990’s”

The Rotational Moulding Research Centre:




QUB History — “The 1990’s”

Hands-on Training Courses:

Rotational Moulding
Training Course

The Queen’s University
of Belfast

10" - 12" June
1996




MANUFACTURING

INNOVATION
CENTRE

« Over 35 years of expertise in rotational moulding technologies and
materials.

Rotational Moulding @ Queens

* Recognised as a Global Centre of Excellence in rotational moulding
innovation.

» Portfolio of patents demonstrating leadership in innovation, research
and development.

* Industrial-scale manufacturing capabilities using both gas oven and
direct electric rotational moulding systems.

« Advanced material testing infrastructure, including pulverisation and
characterisation equipment.

 Ability to analyse, optimise, and innovate with materials for enhanced

performance and quality.

QUEEN'S
4 UNIVERSITY
7a) BELFAST




Micromelt Project

INNOVATION
The Development Of Advanced Retro-Fit Processing Technologies For Rotational Moulding To Reduce Product Cost

and Processing Time and Increase Surface Quality Start Date: 1st September 2006 / Finish Date: 31t August 2009
Total Project Value €2.55m

QUEEN'S
4 UNIVERSITY
AJ BELFAST




Rotoflex Project

‘Innovative rotomoulding development to improve cycle times and process efficiency whilst facilitating greater flexibility in product
design and integrity for the SME-rotomoulding sector’ Start Date: 15t January 2009 / Finish Date: 315t December 2011
Total Project Value €1.23m

4kg Drop @ 150°C Trial

——Owen
—Int. Air

Mould

o7 QUEENS L
M UNIVERSITY
€A BELFAST




Rotofast Project

INNOVATION ROTOFAST (FP7-SME-2008-243607) - Development of an efficient heating and cooling technology
system for traditional moulding, which will dramatically red le ti
, y reduce cycle time, product cost and energy

consumption
UPPER

Tooling &
Induction/Cooling

equipment

QUEEN'S
UNIVERSITY
BELFAST




Internal Water Cooling Project

INNOVATION
CENTRE

Compressed Air Supply Inlet Kover Trial Normal C ooling Vs. Water Cooling
Subzero Compressed Air Inlet
I

— Coiled Copper i Co pressed Air SUpp') Online
i Vi Imlgke Vent Tube
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QUEEN'S
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EP4 QUEEN'S
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180kg Underground Water Tank 6000L - Comparison of Internal Air Traces




= )

TotalEnergies

Total Energies Project — 20

MANUFACTURING
INNOVATION

years

« Rotomoulding Material Development

« Fundamental rotomoulding material understanding and design
* Process Development

* Foam / multi-layer

* Bio-materials

* Micropellets

* Polypropylene / Polyamide / Engineering Polymers

+ Composites

« Joint Presentations / Conferences / Industry visits

Densification

EP4 QUEEN'S
M UNIVERSITY
(A BELFAST
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AMS Robomould — >10 years

EP1 QUEEN'S
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Liners for Hydrogen

MANUFACTURING AMIC DfE H2 Scoping
INNOVATION St New Study
CENTRE O ra g e Advanced CASE Funding

H2
Advanceirl;l;fsl e Toio;riju,?btal H2 Liner H2 Liner Conformable
BMW, Honda, Harl e Development  r5nks patent
, Honaa, Farley Multi-layer Fuel PPRE
Davidson, Triumph Storage Tank Renewable NG s Nov 2025
p reen Seas
: AMIC + Total Development Engine Clean
H2 Liner Frankfurt & AMS H2 Tank Liner Viariti APC SuRV
i i NCC H2 aritime . .
H2 Liner Engagement begins Patent Paris Motor shows Robomould b Mould Li D Proi Project Begins
H2pti R&D Installed at ev nt
2001 mic
1999 pL0[0]0) 2001 - 2011 2012 - 2016 2017 - 2019 2020 - 2026

QUEEN'S
UNIVERSITY
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ARM Training Courses — US / Canada

INNOVATION
/ U Equistar — Cin 1999 / Chroma - Chicago 2004 / Nova - Clagary
2005

R

P4 QUEEN'S
4 UNIVERSITY
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ARM QUB Training

INNOVATION

Courses

en | 11 0T
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QUEEN'S
UNIVERSITY
BELFAST




ARM Meetings — QUB Exhibits /

Presentations at Rotoplas

QUEEN'S
UNIVERSITY
BELFAST




ADVANCED

MANUFACTURING

INNOVATION
CENTRE

QUEEN’S
BELFAST

UNIVERSITY

ZINE FOR THE ROTATIONAL MOLDING & PLASTICS DESIGN INDUSTRIES
VOLLME XX I8 1 - 2003

Rotomould25
Where innovation, insight, and
Industry Converged in Hobart

Michelle Rose:
ARMA 2025 ICON of industry

British Plastics Federation
2001 8 big Increase of users for their
Fundamentals of Rotational Moulding”
training course.
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Rotomoulding

Books
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S8 DRACTICAL GUIDE
48 ' TO ROTATIONAL
| MOULDING

Practical Guide to

Practical Guide to Rotational Moulding
Second Edition
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Visitors to QUB Rotomoulding

INNOVATION
CENTRE

Visitors — Ministers of State, VIPS, (Former)
Royalty
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