TR Press Release

=N
Fixing the mobility future ,‘ Fastenings
~_)

By lan Parker

Catastrophe theory is a branch of mathematics which looks at sudden and often unexpected change.
Such events are usually both good and bad. They can be anything from a bent ruler suddenly flexing the
other way to the spread of a new virus. And they’re not unforeseen by everyone. Bill Gates warned of a
virus pandemic five years ago. Selling prevention is always much harder than selling cures.

When a catastrophe is underway, changes can be rapid as can human responses to them. Everyone can see that the Covid-19
pandemic is firstly a health issue, but it will go on to affect much more than that. Mathematicians are not the only people trying to see
where things are going. Engineers are too, including those in the fasteners and fixings business.

How will recent trends, reinforced by the pandemic, affect transport and what developments will the fasteners business have to make
to support them? Will there be much less travelling and will many people eschew public transport to avoid getting close to others? Wil
travel and transport broaden out into mobility, with a much wider range of vehicles and their operation?

TR ponders the issues

Some 34% of TR Fastenings Ltd’s business is in automotive, so the company has a great interest in where the business
is going. The company is part of Trifast plc and is an international specialist in the design, engineering, manufacture
and distribution of high quality industrial and Cat C fastenings principally to major global assembly industries. TR has
32 business locations within the UK, Asia, Europe and the USA including eight high volume manufacturing sites. TR’s
manufacturing network represents a third of the group’s business.

It was founded in 1973 by Mike Timms and Mike Roberts who gained their business knowledge through previously working as
managers in the fastener industry.

In 2018 TR Fastenings celebrated 45 years of “Holding the world
together”. Today, it has some 1,300 colleagues working in 32 divisions in
18 countries across three continents, with three Technical and Innovation
Centres located in the UK, USA and Sweden. TR’s first Centre opened

in 2018 and is in the heart of Sweden’s automotive industry, on the
Lindholmen Science Park in Gothenburg which is home to many of the
key players developing forward-thinking solutions for the automotive
market, including Electric Vehicle (EV) technology. With major OEM firms
and IT software developers and technical and engineering teams from
Tier 1 manufacturers, Lindholmen is fast becoming a hub for automotive
innovation in Europe.

Sven Brehler, engineering project manager at TR, spoke to Fastener
and Fixing Magazine about how he sees the transition from automotive
to mobility. He says “We use the term mobility because there may be a
lot of changes following coronavirus. For example it may hasten people towards electric, self-driving vehicles. The whole automotive
sector might actually physically change away from the combustion engine and steering wheel control.”

But will the adoption of electric propulsion make that much difference to the fasteners used in vehicles? Brehler thinks it will. He
continues “Electric vehicles are designed on such a different platform - for example we can drive individual wheels or we can work
though a gearbox or converters - we have many more choices than we have with a conventional car. We use the term mobility
because units may become smaller, if we can get round the status symbol element of a car, particularly in the UK.

“Home deliveries from companies such as Amazon, Ocado, Tesco and Asda etc, have increased dramatically during the lockdown and
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if autonomous vehicle development is pushed forward, we might be able to include that in mobility as well. We don’t know yet what
directions such things might take.”

Being ready for such changes is not easy and companies will need to watch the market closely and move quickly. TR is watching
the mobility business with keen eyes as a large proportion of its sales are in that area and it’s increasing. The company’s automotive
business has just hit 34% of sales and could go higher as this sector becomes mobility. Smaller vehicles may mean more vehicles
and so more fasteners.

Even though the automotive industry is currently hard hit by the effects of coronavirus, the mobility industry will remain an important

sector in the near future. There will likely be some large changes to the current automotive industry in the next decade, and the need
for individualised mobility will rise. Therefore, the company expects the mobility industry to be a large part of its future business, but

with more diversification into other markets, such as healthcare and automation.

Brehler continues “The new technologies required for development and maturation of the New Energy Vehicles (NEVSs) and the
subsequent energy supply has seen a large influx from technologies developed in other industries, such as the mobile technology and
aerospace market. Our expertise in high tech applications, electronics and electrical switch gear has allowed TR to follow and support
the advances in electrical propulsion, storage, charging and infrastructure for the transport of tomorrow.

“The current standstill of production has allowed the OEM
and Tier 1 suppliers to take stock of their current designs and
projects still in the pipeline, the main focus being on overall
reduction of cost and weight without compromising on the
current designs. They start to contain more mixed materials,
including composites and honeycomb structures, which benefit
from bonding. However, adhesives need large contact points
between the materials to be able to create structural joints,
favouring mechanical fasteners for lean and slender designs.
Furthermore, a refocus on maintenance and repair as well

as reuse and recyclability prefer the application of removable
fasteners.”

What effect will NEVSs have on fastener demands? Interior and
trim applications are expected to maintain a similar route to
reduce weight whilst promoting an increased modularity to allow
customer’s individualism at lowest assembly costs. The greatest disruption to the original bill of materials will come from the change
in propulsion and the safe storage of on-board energy.

Ensuring safe storage and delivering it to the propulsion on demand requires electronic control mechanisms which cannot be
disrupted by electro-magnetic waves or affected by corrosion, contamination or moisture. This is where there will be a growth in
uptake of isolating coatings and non-magnetic fasteners. Initial NEV designs used bolted-on batteries, whereas new designs are
looking to integrate the battery assembly as part of the structural design of the vehicle. Battery retention bolts and compression
limiters are playing a large role in the materialisation of these designs to allow transfer of forces through the structure, whilst allowing
access for repair and maintenance. Well designed cable management will secure the ever growing wiring looms for delivery of energy
to all parts of the vehicle and report back any key information picked up by the multiple sensors.

Quality and recycling
Reliability and quality are controlled through fastener traceability from manufacturers on the AVL (approved vendor list) which are
signed up to TR’s code of conduct following a thorough auditing programme.

This avoids the introduction of counterfeit or products with questionable quality to enter the supply chain. Brehler says “Early
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involvement of application engineers allow our customers to optimise the design by selecting the right product to suit the
requirements. System testing has been a mandatory requirement within the automotive industry. We cannot stress enough the
importance of these tests as they can make a difference in case of a vehicle accident. The PPAP (production part approval process)
proves that parts are manufactured to the required standards.

“The majority of fasteners have a high content of steel, which can generally be reused in the recycling process. The automotive
industry has been a forerunner restricting dangerous materials, making recycling of fasteners possible without the need of firstly
needing to separate them from the rest of the scrap. Our plastic fasteners are generally manufactured of similar hydrocarbons
used in trim and interior applications, allowing these parts to follow the main recycling stream. When involved with new projects
and applications TR’s application engineers consider the removability of the fasteners as well as the installation and function during
operation.”

Thailand and the EVAT

In keeping with its international and forward-looking philosophy, TR Formac, part of Trifast plc, has expanded its global
presence by moving into larger premises in Prawet, Bangkok, in response to strong growth across Asia and winning new
business from global OEMs. The new facility provides around 3000 sq. ft. of space enabling the company to trade more
efficiently and to help further strengthen its position in the growing EV market.

Operations in Thailand are headed by Country Manager David Ng, who has witnessed the

fast development of the automotive sector across the country. Chris Black, Global Director of
Automotive Business Development, will be supporting Mr Ng and the TR Formac team to increase
their market share of the automotive EV sector, sharing his experience and knowledge with the
Thailand team.

Ng says “There are huge growth opportunities in Thailand with key focuses on technology and
innovation of electric vehicles. With this in mind, and to collaborate with other companies, we
decided to join the Electric Vehicle Association of Thailand (EVAT) which the Thai government was
instrumental in launching.

“There are three phases involving intensive R&D to enable the production of 1.2 million units by 2036 and 690 EV smart charging
stations. All types of electrified vehicles are on the agenaa - battery, hybrid, plug-in and fuel cell. Moving into bigger premises
facilitates our continued growth; it's a key part of our strategic business development initiative to move us forwards.”

EVAT was set up in 2015 by individuals from the private and public sectors to promote and support industrial manufacturing, research
and development, and EV usage in Thailand. There has been strong recognition within the country, specifically at government level,

to strengthen knowledge and global competitiveness of Thailand as an EV manufacturer. Supported by the Ministry of Energy and

the Energy Regulatory Commission, the EVAT enables members to exchange information and initiate changes towards a low-carbon
transport community.

TR’s manufacturing capacity in Malaysia, Singapore and Taiwan totals over 359,000 sq. ft. of factory space producing 525 million
components per month. Thailand is the 13th largest automotive parts exporter and the sixth largest commercial vehicle manufacturer
in the world with aims to become one of the top performers in the global automotive market. PSEP (Power Steel & Electro-Plating) in
Malaysia was acquired in 2011 and the Thailand office opened in 2013.

Responding to the Covid-19 pandemic will require a huge range of responses from many industries and the companies which will
benefit are those which can look ahead and move quickly. Most people would probably think that the fasteners business would be not
be affected at all and certainly not quickly. But the reality is very different.

Following the pandemic, transport will probably never be the same again. There will be winners and losers and in some cases it will
be extreme. As Zoom is finding in the IT sector, it is an ill wind that blows no one any good. TR is watching the weather and setting its

sails for maximum benefit.
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