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ADRIAN HALLER

CHAIRMAN'S COMMENTS

As Chairman of the MMMA, and now with the joining of
ISME, it gives me great pleasure to welcome you to the
famous Oracle magazine. The Oracle has served our
industry for many years, and we fully intend to continue
building on this valuable source of information for our
members and the wider audience.

This is truly an exciting moment, as we showcase the
coming together of two respected names within our
sector. The MMMA represents the machine makers, while
ISME represents the users both rooted firmly within the
sheet metal and forming industries across the length and
breadth of the UK. With this partnership, the technical
strengths of our sector from colleges and universities
alike now have a

shared platform on
which technical papers
and knowledge can be
showcased collectively.

By pooling our resources
and moving in a common
direction, we gain the
benefits of a larger
membership base.

With greater numbers
whether individuals

or companies’ comes
greater knowledge,

expertise, and the ability to share that know-how
more effectively.

It is important to remember that all of this is for the
benefit of the UK manufacturing sector, a field both of
our organisations deeply respect. Manufacturing is what
builds economies and drives growth; without it, progress
becomes nearly impossible. Our skills competitions will
further strengthen our belief in young apprentices and
highlight the importance of investing time and support
into these talented individuals, ensuring the future of our
industry is secure. This will be one of our core messages
for many years to come.

Some exciting opportunities for you all to look out

for “Mach 2026” at the NEC in April where we will be
showcasing the best of the best of the “Sheet metal
forming” sector with in the “"MMMA village" incorporating
Isme, this is something that we can all build on for the
future. And don't forget the MMMA/ISME Gala awards
dinner to be held in November celebrating our fine
industries and skills watch out for further info coming to
you soon.

| truly hope you enjoy this issue of The Oracle and the
excellent content prepared for you. Mohammed, our Head
of ISME, has dedicated considerable effort to assembling
these insightful articles, and | know he would welcome
any future submissions that members may wish to
contribute for the next issue.

HEAD OF ISME'S COMMENTS

It is a privilege to present this new edition of the

ISME Oracle, which is giving an expanding knowledge,
innovation, of the sheet metal industry from experts and
professionals who drive our industry forward.

Sheet metal engineering grows well on precision,
ingenuity, and continual advancement. Today, promising
advanced sheet metal technologies from novel
processes, automation and digital manufacturing to
sustainable material development are reshaping how
we design, manufacture, and deliver new products

and solutions. As ISME becomes part of the MMMA, we
remain dedicated to supporting our members with this
valuable source of information and cutting edge of the
sheet metal forming technology.

Our members and contributors are the main driving
force behind this momentum. Their commitment not only
raises the standards of our profession but also ensures

that sheet metal engineering maintains its essential
role across manufacturing, construction, energy,
transportation, and many other sectors.

This edition of the Oracle showcases the talent,
innovation, and

passion that define our

community. | invite

readers to explore the

insights within, embrace

new perspectives,

and keep pushing the

boundaries of what our

industry can achieve.

Together, we will shape a
future defined by quality,

sustainability, and
engineering excellence. MOHAMED MOHAMED

Page 2
Page 4
Page 5
Page 7
Page 8
Page 10
Page 13
Page 16
Page 17
Page 20
Page 22
Page 26
Page 28
Page 29

Head of Isme's comments / Chairman’s comments
MMMA & ISME join forces / Member benefits

75 years of ISME

A look ahead to MACH 2026

Bruderer's ‘centre of manufacturing excellence

Paper 1: Evotech

Paper 2: Imperial College London
HFQ simulation insights in the US
Paper 3: Lmac Group

Paper 4: HFQ Technologies Associates
Paper 5: Daniel Perez

ISME Skills Competition 2025

Adrian Nicklin Obituary

ISME Skills Competition 2026

The Metalforming
Machinery
Makers Association



By joining the MMMA you will gain access to the following benefits...

Networking opportunities
across the UK’s manufacturing
sector

Get your business broadcast to
thousands by being featured on
our social media channels

Major reduction in stand cost at
the UK’s major metalworking
exhibition

Funding and business support
guidance

Be a part of the annual awards
night recognising talent within
the industry

Your own dedicated members
page on the MMMA website

These are just 6 of the 15+ benefits you gain by becoming a member, find out more at

A
r:ﬂ 7408

The Metalforming
Machinery
Makers Association

™
7949 . 207

The MMMA’s 75th Anniversary offers an opportunity
to celebrate its rich heritage and achievements while
continuing to look ahead to a promising future, forging
new paths in the metalforming machinery industry.

Last year marked a significant milestone for the
Metalforming Machinery Makers Association (MMMA),
an institution that has been at the forefront of the UK's
sheet metal industry for 75 years.

A JOURNEY OF GROWTH

The MMMA's journey has been one of growth and
adaptation. Established in 1949 to form a central national
organisation for manufacturers in the Power Press
making and allied industries, what began as the British
Power Press Manufacturers Association has evolved

into a cornerstone entity dedicated to representing

the multifaceted needs of the sheet metal and forming
industry. In 1971 it became the MMMA, expanding to
encompass manufacturing companies outside the UK.

Today, the MMMA remains the only association
representing the needs of the sheet metal industry

and its associated technologies, demonstrating an
ongoing commitment to supporting an industry defined
by technological innovation and service diversity.

The organisation continues to drive innovation in UK
manufacturing through a collaborative approach,
establishing partnerships with specialist companies to
provide its members with comprehensive support across

vital business sectors including insurance, finance, health
and safety, human resources, and legal counsel. These
efforts have long contributed to boosting productivity
and setting standards for industry best practice.

A LANDMARK CELEBRATION

As the MMMA celebrated its 75th Anniversary in

2024, the occasion served not only as a reflection

on its history but also as a moment to look ahead to

the promising future of its members and the wider
manufacturing sector. As a steadfast advocate for
progress, sustainability, and global competitiveness, the
association continues to foster industry excellence and
shape the future through apprenticeships and training
initiatives.

The highlight of the Anniversary year was the MMMA
Gala Dinner in November 2024. The event provided

a valuable opportunity for industry professionals to
come together and honour the strides made across the
sector. The introduction of awards at the gala marked
the beginning of a new tradition—one that celebrates
achievement and sets a benchmark for future excellence.

As the association moves forward from this historic
milestone, it continues to welcome its members,
partners, and the broader community to engage with its
ongoing mission and participate in shaping the future of
the metalforming machinery industry.




75 YEARS

MMMA CELEBRATING

A message from the MMMA's Honorary President, Pete Waterman OBE

Holding the position of Honorary President at the Metal
Forming Machinery Makers Association (MMMA),

it's with a profound sense of pride that | serve an
organisation instrumental in the advancement of the
UK’s sheet metal industry over the past 75 years.

The MMMA has come a long way since its establishment
in 1949. Originating as the British Power Press
Manufacturers Association, it has grown to be the
primary trade association representing the sheet metal
and forming industry’s diverse needs.

In 1971, we expanded our reach to encompass the
myriad forms of sheet metal machinery, in line with
our commitment to nurturing an industry rich in
technological diversity and service offerings.

Our dedication to the sector remains steadfast. We take
great pride in delivering substantial value and driving
innovation in UK manufacturing.

Through our partnerships with niche companies, we
provide our members with comprehensive support

in vital business sectors, including insurance,
finance, health and safety, HR, legal counsel, training,
and recruitment — essential elements of our
endeavour to boost productivity and foster exemplary
industry practices.

As the MMMA hit its 75th year, | am filled

with pride reflecting on our history and the bright
future ahead for our members and the broader
manufacturing sector.

The MMMA Gala Awards represents a splendid
opportunity to honour our industry’s achievements
alongside peers, colleagues, and clients. The introduction
of awards at the gala is a new step, affirming our belief in
celebrating success.

The MMMA remains a staunch proponent for progress,
sustainability, and global competitiveness. | am thrilled
to be associated with an organisation that is not only
steeped in heritage but also geared up for the promising
challenges and opportunities both from an industry and
next generation apprenticeship and training level.

Pete Waterman OBE
Honorary President MMMA

A LOOKAHEAD

MACH 2026 PROMISES EXCITING
THINGS FOR THE INDUSTRY WITH
THE ADDITION OF AN ALL-NEW
SHEET METAL, METALFORMING
AND FABRICATION ZONE

The Manufacturing Technologies Association (MTA) have
added a new zone to the floorplan for their flagship
event, MACH 2026. Working in collaboration with the
Metalforming Machinery Makers Association (MMMA),
the new zone will be the home for all companies involved
in supplying sheet metal, metalforming, and fabrication
technology. Located in Hall 6, the new zone will sit
alongside the existing MMMA Metalworking Village,
creating a bigger area and focal destination for exhibitors
specialising in this type of equipment.

Commenting on the new zone, James Selka, CEO at the
Manufacturing Technologies Association (MTA) who owns
and organises the event, said: “We have seen a steady
growth in exhibitors showcasing flexible sheet metal,
tube forming, metalforming, and fabrication technologies
as well as an increase in visitors looking for these
products for their applications. The zone provides a
showcase for suppliers of this technology while making
it easy for visitors to see everything in one area of the
show. We are delighted to be working with the MMMA to
develop and grow this new zone.”

The MMMA Metalworking Village, located in Hall 6 at
MACH, is a popular destination for visitors to the event.
The additional space allocated for the new zone will
complement the existing village, giving visitors even
more reason to attend the event. Adrian Haller, Chairman
of the MMMA commented: “This enlarged area presents a
wonderful opportunity to come together in strength and
display a vast array of production equipment, designed
to help improve productivity for UK manufacturing.

The MMMA are delighted to be partnering the MTA

on developing this area, showcasing our sectors
specialisms.”

“We are delighted to be
working with the MMMA

to develop and grow this
new zone"

MACH has seen significant growth trends from diverse
manufacturing areas using machine processes such as
metal bending, folding, coil processing, cold forming,
cutting systems including laser and water jet, fastening,
high speed stamping, presses, sheet handling, shearing,
welding, punching, plate rolling - to name but a few. The
MTA and MMMA both predict this sector will continue to
grow, driven by the use of these technologies in modern
manufacturing processes.

As the UK'’s national event for inspiring, innovating and
connecting manufacturing, MACH is the UK's only event
showcasing sustainable, innovative technologies used
across the manufacturing spectrum in a live, working
environment.

MACH attracts an audience of over 26,000 to meet and
network with around 500 exhibitors with business
attributed to the most recent event in excess of £180M.

MACH 2026 WILL SEE THE ADDITION OF AN
ALL-NEW SHEET METAL, METALFORMING
AND FABRICATION ZONE IN
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BRUDERER COMPLETES LANDMARK
‘CENTRE OF MANUFACTURING EXCELLENCE’

IN TELFORD

In a landmark move for UK industry, a new 10,000 sq
metre ‘centre of manufacturing excellence’ has opened in
the home of the industrial revolution.

Bruderer, the world’s leading manufacturer of precision
high-speed presses, has reinforced its commitment

to the future of domestic manufacturing by investing
heavily in creating a state-of-the-art site in Telford.

The company has moved its entire operation from its
base in Luton to the modern facility on Hortonwood,
which offers a competence centre capable of giving
unparalleled access to live demonstrations of new
presses, fully certified pre-owned machines and fully
integrated turnkey solutions.

For the first time in its 57-year history, the firm will have
a purpose-built location to give customers a first-hand
insight into its latest technology, ancillary equipment
(including servo feeders and decoilers) and tool-proving
systems.

The move has also seen Bruderer UK increase its direct
workforce to 14, as it looks to drive innovation in the
production of precision parts and components for the
critical automotive, aerospace, construction, medical and
renewables sectors.

Adrian Haller, Managing Director, commented: “This isn't
just an investment in our business, it's an investment

in UK manufacturing. We want to show companies that
we are here for the long haul, and we are serious about
supporting our wide array of UK clients for another

five decades.

“Being able to build a factory from scratch is a fantastic
opportunity. We've brought together the best engineering
minds and the latest technology to create what we
believe is a true centre of excellence for presses and
associated products.”

He continued: “A massive 25 tonne crane dominates the
workshop area and allows us to easily move around the
presses we are refurbing, whilst the showroom has been
designed to showcase up to two turnkey lines, including
servo feeders and decoilers. We can even prove out tools
on the machines to show customers exactly what they
can do.”

Bruderer UK is a leader in high precision punching
technology and turnkey solutions, delivering presses that
are synonymous with maximum performance.

To emulate its commitment to world class manufacturing,
the company turned to local construction specialists
McPhillips, Cyril Orchard Group and Design & Planning

Associates to build its new factory.

The architectural concept focused on designing a
bespoke building with a modern clean look that met its
operational requirements and reflects its market-leading
branding and Swiss roots.

It is also a model of sustainability, featuring the latest
thermal management technology, air source heat pumps,
and roof-mounted photovoltaic panels, all working
together to maximise energy efficiency and reduce
reliance on conventional power sources.

Haller did not shy away from addressing the broader
challenges facing UK manufacturing. He used completion
of his new factory to call on the government to reverse
recent tax changes and deliver a fully funded Industrial
Strategy to support SMEs and make the UK more
competitive on the global stage.

“We've placed our faith in UK manufacturing, now,

it's time for the government to do the same. We need
Starmer and Reeves to reboot the economy and
introduce policies that actively foster growth and support
companies like ours to thrive.”

For further information, please visit www.bruderer.co.uk
or follow it on LinkedlIn, Twitter and YouTube.

“Thisisn'tjustan
iInvestment in our
business, it's an
investment in UK

manufacturing.”

Adrian Haller, Managing Director




PAPER 1: EVOTECH
UNLOCKING MANUFACTURING EFFICIENCY

THROUGH VIRTUAL SIMULATION

INTRODUCTION

In today’s efficiency-conscious climate, manufacturing
companies face ever increasing pressures to balance
improved product performance with reduced
development and raw material costs. Coupled with a
desire for shortened delivery timeframes, these factors
can result in significant challenges for manufacturing
companies wishing to succeed in highly-cost

pressured industries.

Development of new designs has often been based
on legacy ‘in house’ knowledge, trial and error, and
physical experimentation. Equally an understanding
of the manufacturing techniques required to bring
these products to market can be a barrier to true
design freedom.

Structural simulation has been around for decades, with
key players in the aerospace, automotive, shipbuilding
and related industries fully subscribing to simulation-
centric workflows to improve safety and performance,
whilst reducing cost and time to market. The
development of a new aircraft or vehicle platform can
take multiple years - the physical prototypes of
yesteryear have long been replaced with trusted

Figure 1- Hexagon Virtual Manufacturing Software Suite

software to predict, modify and optimise behaviour.

The ubiquity of these simulation tools has resulted in

i) a far increased scope of the problems that can be
addressed, ii) flexible licensing and reduced cost of
ownership, along with iii) simpler user interfaces and
democratised workflows to allow non-specialists to take
advantage of these methods.

Manufacturing simulation is one of the areas that has
seen rapid development over recent years. Dedicated
tools to predict the optimal approach to manufacture
a given part are now entering the frame, with some
industries already heavily reliant on their usage.

MANUFACTURING SIMULATION
SUPPORT WITH EVOTECH CAE LTD

One company helping manufacturers take advantage
of this change in mindset is Evotech Computer-Aided
Engineering, a UK-based consultancy specialising in
simulation, software deployment and training. Through
their partnership with Hexagon, a trusted developer of
simulation software, Evotech CAE have recently taken
on the technical sales and support of Hexagon'’s Virtual
Manufacturing solutions portfolio.

Figure 2- Industries and User Profile

This offers a comprehensive suite of simulation software
designed to optimise and streamline manufacturing
processes. By leveraging advanced simulations, these
tools enable manufacturers to enhance efficiency, reduce
costs, and achieve sustainable operations.

Some key manufacturing technologies addressed include:

- Metal forming simulation to accurately predict and
optimise metal forming processes to ensure precision
and reduce material waste.

+ Assembly and joining simulation to virtually assess
assembly processes to identify potential issues
and optimise joining techniques for improved
product integrity.

- Additive manufacturing simulation around both
metallic and polymer 3D printing processes to predict

outcomes, minimise defects, and enhance build quality.

These solutions allow manufacturers to create reliable
and accurate virtual manufacturing environments,
whilst optimising processes during the design phase.
By implementing Hexagon Virtual Manufacturing tools,
companies can achieve a ‘Shift to Zero’ approach,

Figure 3- FTIFormingSuite User Interface

aiming for zero defects, zero waste, and zero delays
in production.

METAL FORMING SIMULATION
AND PROCESS PLANNING

One Hexagon tool widely used in the manufacturing
space, FTI FormingSuite, is a trusted software solution
for designing, analysing, and optimising sheet metal
components. Used by manufacturers worldwide, it
streamlines the entire sheet metal forming process—
from early-stage feasibility to full-scale production.

With powerful tools for blank development, formability
analysis, and material utilisation, FormingSuite helps
engineers reduce waste, lower costs, and ensure parts
are manufacturable before production begins.

A key part of the suite is COSTOPTIMIZER, a specialised
tool designed to maximise cost savings. COSTOPTIMIZER
enables fast and accurate cost estimation, helping
manufacturers identify ways to reduce material usage,
optimise nesting layouts, and lower tooling expenses.

Whether an OEM or a supplier, this tool provides clear
insights into the financial impact of design choices,
making it easier to stay competitive in a cost-driven
industry. Together, FormingSuite and COSTOPTIMIZER
give engineers, cost estimators, and procurement teams
the power to make informed decisions early in the
design process.

By improving efficiency, reducing material waste, and
cutting production costs, these tools help manufacturers
bring high-quality products to market faster and more
affordably. If you're looking to optimise your sheet

metal manufacturing process, FormingSuite and
COSTOPTIMIZER are certainly tools to be considered.




CASE STUDY — KAWASAKI
HEAVY INDUSTRIES

Kawasaki Heavy Industries (KHI) modernised its
aerospace sheet metal forming processes by adopting
the simulation technology within FTI FormingSuite
software. Traditionally, developing accurate flat patterns
for bladder forming, a method used for low-volume
aerospace parts, was time-consuming and error-prone
due to material deformation complexities like shrinkage
and elongation. Conventional methods often required
multiple trials and couldn’t ensure dimensional accuracy
or match 3D CAD designs precisely.

By leveraging FormingSuite, KHI now computes flat
patterns from the final part geometry in a single step,
reducing trial-and-error and improving accuracy

three- to four-fold. This has enabled first-time-right
manufacturing even for complex parts like shrink flanges,

Figure 4- Kawasaki Heavy Industries Case Study

Figure 5- Further Information

joggles, and peen-formed components. The method

also allows for precise pre-stamping hole placement,
eliminating the need for post-forming drilling jigs, further
streamlining assembly and reducing costs.

KHI reports a significant reduction in defects and time
spent on flat pattern development. The technique has
proven effective not only for bladder forming but also
for other aerospace forming methods like roll forming
and stamping. According to KHI's Hideki Okada, this
advancement has enabled production of parts previously
deemed unfeasible using conventional methods, while
improving manufacturing efficiency and quality.

For more information on Hexagon's Virtual
Manufacturing solutions portfolio, or if you are struggling
with the functionality or cost of your manufacturing
simulation tools, please contact Evotech CAE Ltd.
evotechcae.com/virtual-manufacturing

Dr Steffan Evans.

PAPER 2: IMPERIAL COLLEGE LONDON

NOVEL COST-EFFECTIVE ONE-SHOT

FORMING PROCESS OF STEEL BASED FIBRE

METAL LAMINATES IN LIGHTWEIGHT

AUTOMOTIVE STRUCTURES

To support the transition toward low-carbon mobility,
further reductions in structural mass are essential,
especially in Body-in-White (BIW) systems where
weight savings directly translate to energy efficiency.
Fibre-metal laminates (FMLs), hybrids of metal alloys
and fibre-reinforced polymer (FRP) sheets proven in
aerospace, offer superior strength-to-weight, fatigue
and impact resistance. Therefore, automotive interest in
these multi-material structures is growing.

Figures 1a-d illustrate several near-real-world multi-
material components developed through research on
multi-material forming technologies. One noteworthy
example of multi-material structures is the LEIKA floor
panel shown in Figure 1b, a demonstrator created
through a collaborative effort between industry partners
and academic research institutes. By incorporating steel-
and magnesium-based multi-material components, the
floor panel achieved a 25% weight reduction compared
to a conventional full-metal design. Figure 1c presents

a cruciform demonstrator produced in the HybCar
industrial project, where unidirectional (UD) FRP tapes
were strategically placed on a steel sheet along the

load path to optimise material usage, supporting the
development of a compact electric-vehicle underbody.
More recently, research has advanced toward

forming multi-material components based on high-
strength steel (HSS), as shown in Figure 1d. Several
major automobile manufacturers have also adopted
multi-material structures to enhance the structural
performance of BIW systems. Examples of real-world
components are shown in Figure 1f-g, including Audi’s
new A8 aluminium BIW, which features an FRP rear
panel as a local reinforcement; the Fiat Panda city car
roof rail, where steel is reinforced with FRP via joining
technologies; and the C-pillar and B-pillar components
of the BMW 7-Series, which represent the first known
hybrid metal-FRP applications utilising hot-stamped
AHSS. Despite these advances, incumbent manufacturing
routes continue to limit scalable adoption. Heated-tool
thermoforming often requires long thermal cycles

and high energy input, and is restricted by polymer
temperature ceilings, preventing use with ultra-high-
strength steels (UHSSs) and high-strength aluminium
alloys that require hot forming at high temperatures;
whilst multi-step routes involving separate metal
forming followed by adhesive bonding introduce
additional tooling, longer cycle times, and end-of-life
recycling challenges. These constraints hinder their
broader industrial adoption and highlight the need for
rapid, adhesive-free processing routes compatible with
existing press-line infrastructure.

FIGURE 1. APPLICATIONS OF STEEL-FRP STRUCTURES IN AUTOMOTIVE 7.



FIGURE 2. SCHEMATIC ILLUSTRATION OF THE PROPOSED ONE-SHOT FORMING PROCESS.

A novel patent-pending one-shot forming technology
has been developed at Imperial College London, led by
Dr Nan Li of the Advanced Manufacturing Group. In this
new process, the metal sheet and FRP blank are heated,
transferred, and shaped simultaneously, offering a way
to simplify the process while avoiding adhesives and
minimising thermal and mechanical mismatches between
different material types. The overall process route is
illustrated in Figure 2, which includes several key stages:
first, both material blanks are heated to the required
processing temperatures. The heated components are
then transferred to the press, where the FRP layers

are positioned and stacked onto the metal sheet. Next,
the FRP and metal layers are formed simultaneously

in a single press operation, allowing their shapes to be
matched and consolidated at the same time. Finally,

the newly formed hybrid component is held within the
cold die to rapidly quench, stabilise its geometry, and
enable effective adhesion, completing the one-shot
forming process. By using cold tooling with controlled
in-die quenching, such an approach can achieve robust
metal-polymer bonding within cycle times compatible
with high-rate automotive production, while mitigating
polymer degradation associated with excessive thermal
exposure.

Figure 3 shows the layout of the heating and forming
equipment for one-shot forming and the forming tool
set being assembled onto a high-rate 250 kN hydraulic
press. For lab forming trials, two furnaces were placed
on each side of the machine for heating the metal and
FRP, respectively, to maintain consistent materials
handling. However, the most recent tests have shown
the feasibility of placing the two materials in a single
furnace (with different residence times), further reducing
the complexity of the process for industrial adoption,
particularly when combined with robotic transfer
systems to ensure repeatability.

By conducting a series of optimisations of the forming
conditions including heat-treatment temperatures,
forming speed, in-die holding time, post-form treatment,
three types of U-shaped parts with promising surface
quality and bonding between the metal and FRP were
successfully formed, including: (a) ultra-high-strength
boron steel (UHSS) + carbon fibre reinforced polyether
ether ketone thermoplastics (CF/PEEK) (Figure 4a);

(b) high-strength aluminium alloy AA6082 T6 + carbon
fibre reinforced polyamide é thermoplastics (CF/PA6)
(Figure 4b); and (c) AHSS DP780 + glass fibre reinforced
polyamide 6 thermoplastics (GF/PAé) (Figure 4c). The
results demonstrate good bonding across the entire

part and high structural integrity, along with a smooth
FRP surface and minimal material squeeze-out for all
three types of parts. In addition, no springback was
observed in the first two formed components, which is
because springback is typically eliminated during hot
stamping of boron steels and aluminium alloys. Overall,
recent progress in this new one-shot forming process
demonstrates that it can reliably achieve good forming
quality and strong bonding in multi-material components.

This new one-shot forming process (i) avoids heated
tools/long cycles; eliminates multi-tool and adhesive
bonding; (i) can retrofit to steel hot stamping or
aluminium hot stamping HFQ® lines by heating only
the sheets; and (iii) delivers > 85% cycle time reduction
(20-45 min > < 30 s), » 50% tooling/CapEx savings,
and > 70% forming cost reduction, based on our
preliminary benchmarking analyses. It yields higher
stiffness/strength at lower mass than monometal
solutions; the metal layer adds impact/penetration
resistance and dimensional control over Fibre Reinforced
Thermoplastics (FRTP) only parts.

All these advantages indicate its strong potential for
supporting lightweight automotive structures and
enabling more cost-effective industrial production. The
application can also be extended to other transport
sectors including aviation, rail, and maritime, and shows
promise in defence (such as blast-mitigating seating,
body armour).

FIGURE 4. EXAMPLES OF U-SHAPED MULTI-MATERIAL DEMONSTRATOR PARTS CONSISTING OF

DIFFERENT METAL-FRP COMBINATIONS: A) UHSS-CF/PEEK, B) AA6082-CF/PA6, AND C) DP780-GF/PA6.
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HFQ SIMULATION INSIGHTS SHARED IN

THE UNITED STATES

Dr Mohamed Mohamed, Head of Process and
Technology Transfer, contributed to the 5th
Executive Summit on Current Trends and
Challenges Facing Automotive BIW Metal Forming
in the United States, offering technical insight
into one of the sector’s developing areas.

His presentation, titled HFQ Simulation Fidelity,
Methods and Applications, drew notable interest
from delegates. Attendees engaged in detailed
discussion around the implications of high-fidelity
simulation for aluminium sheet forming, its
potential to streamline development cycles, and
its growing relevance as vehicle manufacturers
continue to explore lightweighting strategies.

Participants highlighted the value of Dr
Mohamed's contribution, particularly in clarifying

the practical application of HFQ processes and

the progress being made in predictive modelling.
Several delegates commented on the importance
of this work in bridging the gap between academic
research and industrial implementation.

The event, organised by Fraunhofer USA Inc.,
brought together international specialists focused
on the evolving demands of Body-in-White metal
forming. Observers described the summit as a
productive forum for technical exchange, with Dr
Mohamed's session regarded as one of the more
forward-looking discussions on the programme.

Congratulations were extended to Mohamed

Saad Mohamed for his contribution and to the
organisers for coordinating a successful and well-
received summit.

PAPER 3: LMAC GROUP

NAVIGATING THE DIGITAL SHIFT: HOW

DIGITAL TRANSFORMATION CAN RESHAPE

UK SHEET METAL ORGANISATIONS

Walk into any UK sheet metal workshop today and

you will sense both energy and strain. Orders are still
coming in, but the margins on those orders have never
been tighter. Competition is no longer just local! low-
cost machinery and cheaper players from overseas have
levelled the playing field commoditising what used to

be a specialist operation with high barriers to entry. At
the same time, raw material prices swing unpredictably,
leaving organisations trying to quote competitively on
jobs where the cost base changes week to week.

Behind the numbers lies another pressure: people.
The average age of skilled welders, machinists, and
fabricators is climbing, while fewer young people

are choosing the trade. Firms are spending more on
recruitment, training, and retention, yet gaps remain.
Even when automation and robotics are introduced,
they often work best at scale and less so on the short-
run highly customised work where UK firms excel. The
workforce crunch is no longer tomorrow’s problem,
it's today’s bottleneck.

Layered over this is the challenge of visibility. Capturing
accurate, real-time data on machines is straightforward,
but in manual fabrication work the picture blurs. When
hours of skilled work are recorded late, or not at all,
managers are left with blind spots. The same applies

on the shop floor, where parts take different paths and
get scattered through the factory needing to come
together at the right time and place to meet the delivery
deadlines. The result? Jobs slip, customers wait, and
leadership teams are forced to make decisions on
assumption rather than fact.

The natural response is to look to systems. A robust

ERP might, in theory, solve it all: quoting, scheduling,
tracking, even workforce planning. Yet for most sheet
metal firms the costs are prohibitive, the returns
uncertain, and the reality on the shop floor far more
complex than any off-the-shelf platform can handle. Many

firms turn to lighter, modular tools: quoting software,
scheduling boards, part-tracking apps. These deliver
quick wins, but often at the price of fragmentation.
The system that was supposed to be the answer can
easily become a new challenge in its own right.

THE DISCOVERY LENS - TURNING
CHALLENGES INTO FOCUS AREAS

LMAC's digital discovery assessments reveal a clear
pattern across UK sheet metal organisations. Despite
differences in size and market, firms consistently flag the
same critical areas where improvement would unlock the
most value.

The first is planning and scheduling effectiveness,
identified by 92% of firms as the top KPI they are

looking to improve. Unreliable schedules ripple through
operations: machines sit idle while parts are missing,
jobs bunch up at bottlenecks, and customers wait longer
than promised. The data shows that without a more
agile approach to optimise scheduling; every other
performance metric suffers.

Next is workforce efficiency, cited by 83% of firms.
Labour productivity is being squeezed both by skill
shortages and by inefficiencies created when people
don’t have the right information at the right time.
Experienced operators lose hours chasing parts or
reworking errors that could have been avoided with
better visibility and clearer instructions.

A third recurring pain point is process quality, prioritised
by 63% of manufacturers. Quality lapses aren't just
about scrap. They drive repeat work, longer lead times,
and strained customer relationships. In a low-margin
industry, these hidden costs accumulate quickly.

Our data shows that sheet metal businesses embarking
on digital transformation are focussing on three
dimensions to address these issues.




Vertical integration' (selected by 93%) reflects the
urgent need to connect silos across quoting, planning,
production, and delivery. Enterprise intelligence? (76%)
and shopfloor intelligence® (72%) underline the same
point: without accurate, real-time data flowing across
the business, decisions are made in the dark,
firefighting replaces foresight, and opportunities slip
through the cracks.

These insights make one thing clear: digital
transformation in sheet metal isn’t about chasing every
new technology. It's about focusing on the few levers like
planning, workforce, quality, and data visibility that will
deliver the greatest and fastest return. Improvement
doesn't need to be a “big bang” ERP but a structured
sequence of targeted wins that add up to a step change

in performance.

“Virtual manufacturing

enables a shift to
zero defects, zero
waste, and
zero delays”

A CALLTO ACTION

The story emerging from UK sheet metal firms is
remarkably consistent. Planning and scheduling
effectiveness, workforce efficiency, and process quality
repeatedly surface as areas where improvements could
yield quicker, more visible results. They are not the only
challenges, but they represent practical entry points
where digital tools and smarter ways of working can
start to pay off fast.

The same is true for the priority dimensions identified

by industry peers. Organisations could move from
fragmented fixes to more coordinated improvements
with a focused roadmap anchored in priority dimensions:
vertical integration to connect quoting through to
delivery, enterprise intelligence to give leaders real-time
visibility, and shopfloor intelligence to arm operators
with the right data at the right time.

By tackling these areas first, manufacturers can begin to
untangle the complexities: A smarter schedule reduces
missed deadlines and idle machines. Better workforce
visibility unlocks hidden capacity at a time when skills
are scarce. Stronger quality controls cut scrap, rework,
and reputational risk. And when these improvements
are connected, they compound into a step change in
performance.

For executives, the call to action is clear:

+ Target quick wins: in scheduling, workforce, and
quality to build momentum.

+ Invest in connectivity: choose systems that connect,
not fragment, across the value chain.

- Measure relentlessly: track KPIs that matter - on-
time delivery, labour productivity, and first-pass yield.
Automate tracking and use analytics to turn data into
actionable insights.

The sector is at an inflection point. Those who focus
their digital journey on achievable improvements,
while keeping an eye on long-term integration, will be
best placed to turn today's challenges into tomorrow’s
competitive advantage.

Next step: To explore how these opportunities could
apply in your business, contact LMAC for a focused
digital discovery. Together, we can identify your priority
areas, build momentum through quick wins, and map a
clear route to long-term transformation.

KMF, one of the UK’s largest sheet metal fabrication
companies, recently worked with LMAC on a Digital
Discovery. Here’s how their Director, Terry Stanway,
described the experience and outcomes....

“KMF recently completed the LMAC Digital Discovery
assessment following recommendations and discussions
with likeminded sector leaders.

It was important for us to gain an independent view of
our current digital strengths and weaknesses, using a
robust and recognised framework.

The process and resulting insights have given us a
clear baseline and, more importantly, a focused set of
priorities we are now using to shape and progress the
next stage of our digital transformation journey.”

Bala ILangovan FISME

lmac




UPDATE ON HOT FORM QUENCH

(HFQ TECHNOLOGY) FOR ALUMINIUM
HOT FORMING

During the summer of 2024, a management buyout of
Impression Technologies (ITL) was successfully achieved
which included the acquisition of all Intellectual
Property and assets for HFQ Technology. HFQ
Technology Associates (abbreviated as ‘HFQ-TA’) was
formed. The factory in Coventry, which was established
in 2016, continues to manufacture HFQ pressings and
was acquired by Imperial Stampings Ltd.

HFQ-TA has retained key technology staff, which includes
world class experts for part and tool design, forming
simulation, materials characterization, lab testing, and
sustainability studies. HFQ-TA has maintained technical
and commercial relationships with our licensed HFQ
production partners in UK, China, Germany, and USA,
with more partnerships in the pipeline. Since September
2024, HFQ-TA commenced working on new automotive
and aerospace customer projects and has received

an incredibly positive response from the industry and

its partners, as they continue to scale and license the
technology globally.

HFQ aluminium hot forming is a highly innovative,
British-developed process which enables the
manufacture of complex aluminium pressings whilst
achieving the highest levels of strength, to facilitate
weight reduction, part integration, reduced tool
investment and springback versus cold forming. HFQ-
TA's breadth and depth of the technology expertise in
aluminium hot forming and offering and flexibility in how
OEMs can engage HFQ is unique.

It could be said that HFQ® is a complex forming process,
in which the strain rate and temperature change
dynamically. For achieving an accurate HFQ® simulation,
the modern damage model must be fully calibrated and
validated. The calibration process of the model requires
high-quality data set including uniaxial tensile data and
forming limit curves data at different temperature and
strain rate regimes. Recently, the company installed

an innovative material biaxial testing facility and a
precise DIC system to strain measurement and data
post-processing. In addition, an optimisation code has

been built to calibrate the modern continuum damage
mechanical model efficiently. The model validation
needs to be relevant to the actual process parameters
which are considered for designing the HFQ® production
cell. These parameters are (i) forming process window
(Forming speed, temperature, forming force and blank
holder force, quenching time, and quenching force), (ii)
Tool design, (iii) temperature control and (iv) Lubrication.
The main challenge that exists is the harmonic
integration and optimization of all process parameters.
To achieve this integration, the HFQ simulation model
must be precisely calibrated and validated.

Therefore, the accurate modelling of material behaviour
during HFQ is crucial. Dr Mohamed Mohamed, Head of
the HFQ Process and Technology Transfer, has developed
a novel damage model to predict the failure limit during
HFQ forming. The model is created and deployed as a

Damage-Based Failure Prediction Software (DBFPS),
predicts likelihood of failure at given points of simulated
parts and is based on the continuum damage mechanics
(CDM) model. It produces its predictions independently of
simulation software.

John Sellors
Managing Director of

HFQ Technology
Associates




PAPER 5: DANIEL PEREZ

HAS TECHNOLOGY MADE HUMAN

EXPERIENCE OBSOLETE?

FAR FROM IT. THE MORE TECHNOLOGY EVOLVES, THE MORE
VALUABLE REAL-WORLD EXPERIENCE BECOMES.

Hang on, I'm not saying technology isn’t good or that we
don’t need it. What | am saying is that technology gives
us tools and shortcuts to make our work easier. But at
the end of the day, it is still on us to know how to use
those tools and use them well.

I've been following the latest technologies and Software,
and | have to confess that some of them are really
impressive. They can make a huge difference in our daily
work, help companies save money, and reduce time. But
we can never forget that no technology can replace real
know-how, at least not for now.

Why? Because no tool or technology can replace the
connection between the shop floor and engineering, at
least not for now, and | believe never will. It is hands-
on experience that shapes real know how. Where do
you think new technologies get their best ideas and the
inputs needed to develop meaningful features? Right
there on the shop floor.

STARTING FROM THE CHAOQS:
HOW SEVEN TEAMS, ONE
VEHICLE, AND A MILLION
OPINIONS GET ALONG

The studio team calls for a tighter bend radius, while
stamping pushes for it to be larger. Bodyshop demands
an increase in the flange, yet the final assembly wants
it removed. The exterior team asks for a variable radius

along the line, safety insists on adding more to a section,
and the occupant team calls for it to be reduced. Each
perspective reflects a critical concern, and balancing
them all is what turns a collection of parts into a
functioning, cohesive vehicle.

Adding more fun on top of this, the weight and cost
targets must still be achieved on time.

This is just a real and simple example of the challenges
during BIW engineering phases. Without a feasible
solution to achieve all deliverables, we cannot proceed to
final product release.

It looks impossible, right? In fact, it might be if you try to
play this “game” alone.

Besides technical skills, designing a BIW system
demands a lot of communication and cooperation with
all interfaces. Every idea must be considered, whether it
comes from a fresh engineer or a senior one. Listening is
essential.

In the end, all teams have the same target: the vehicle.

Having a single part done correctly does not help if the
entire system is not working. It is like walking in the rain
with a nice umbrella frame but no cover.

Never forget that the complete system interface needs to
work properly. This is the main target.

So when we ask whether technology has made human
experience obsolete, the answer reveals itself in practice.
Technology amplifies what we already know, but it cannot
replace the judgment earned on the shop floor, the
conversations that resolve conflict, or the experience
that turns chaos into a working vehicle. Human
experience is not outdated by progress. It is what gives
progress direction.

THE GAME OF BIW SYSTEM
CLEARANCES

In the world of BIW (Body-in-White) engineering, if
you do not approach this process correctly, you risk
falling short of delivering a fully functional and high-
quality vehicle.

We all understand the geometric variations inherent in
the BIW manufacturing process. They are part of the
game. But that does not mean we simply sit back and
watch what happens next. Instead, we work closely with
every “player” involved to mitigate potential assembly
issues and prevent system malfunctions. One key factor
in this effort is system clearances.

Essentially, we plan ahead using specific design
clearance inputs to avoid any unwanted contact between
BIW parts and surrounding systems. Some of these
inputs come from lessons learned, while others are
established to ensure proper system functionality.

For example:

BIW Static Assembly Marriage

Clearances between BIW parts where no mating or
welding surfaces are required. We manage these
deliverables considering tangencies, faces, and edges.
These clearances have a strong influence on preventing
BIW squeak and rattle issues.

Dynamic System Interfaces

Clearances between BIW components and other movable
systems such as doors, hoods, liftgates, and wheels.

In these cases, clearances can vary depending on the
system’s operation and its interface conditions.

Manufacturing Process

Clearances between BIW parts that support
manufacturing needs, such as e-coat drainage in closed
sections. A typical example is the B-pillar side walls,
which are designed with minimal clearance to allow
e-coat flow throughout the entire section.

System Part Functions

Clearances between sheet metal parts, baffles, and
adhesives that ensure proper assembly fit and sealing
expansion. A good example is the clearance between the
BIW and heat shields, which, if not properly defined, can
compromise the thermal barrier’s performance.

System Integrity and Safety

Clearances between BIW structural parts and critical
components such as fuel lines, tanks, brake lines, and
seat belts. These are essential to maintaining both
vehicle and passenger safety.

Believe it or not, there are countless other design
clearances and interface requirements throughout
the BIW and vehicle systems, and all demand careful
attention if you want to make it to the finals.

To ensure every system interface meets the correct
clearance requirements, we perform a dedicated
validation process before product release. This rigorous
effort challenges both engineering and manufacturing
teams, but it is essential to delivering a reliable and
high-quality vehicle.

In the end, mastering BIW system clearances is not
achieved through rules or software alone. It requires
experience, discipline, and close collaboration, where
every clearance reflects lessons learned and risks
managed. When engineering and manufacturing work
together toward the same goal, clearances become
enablers rather than constraints, ensuring the system is
fully functional and ready for production.

DEALING WITH SHEET METAL
PARTS THAT DON'T FIT

So, what happens when sheet metal parts fail to fit
correctly during the initial production phases?

One of the biggest challenges is spot weld indentation,
which occurs when mating areas do not align, leaving a
weak joint between welding surfaces. It is important to
remember that some weak joints are inevitable. There is
no zero-condition in manufacturing, which is why defining
dimensional tolerances during virtual analysis is critical.

Beyond the risk of part damage from weld gun clamping
forces and misalignment, the primary concern is weld
fusion, which directly affects joint integrity. Simply put,
excessive indentation means the metal is either raised or
recessed, creating a weak joint instead of proper fusion.

Engineers address these issues during launch phases

by checking and adjusting welding fixtures, fine-tuning
weld gun parameters, improving stamping part quality,
and providing all necessary inputs to ensure the systems
meet quality standards.

Proactively managing these challenges can save
significant time and cost across the entire product chain.

In the end, parts that do not fit are not just manufacturing
>>
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problems, they are sometimes engineering signals. They
remind us that quality is built long before the first weld
is made, through anticipation, tolerance definition, and
practical understanding of how metal behaves in reality.
When experience guides decisions early, misfit turns
from a costly surprise into a controlled variable, and the
system moves forward stronger and more reliable.

WHAT IS THE ACCEPTANCE
CRITERIA FOR WRINKLES AND
WAVINESS IN STAMPING PARTS?

Believe me, even when the acceptance criteria are
clearly defined in engineering and manufacturing specs,
controlling waviness and wrinkles in some parts can still
be quite challenging. We need to manage these issues
while keeping our focus on the main system function,
cost, timing, and vehicle roll-out.

When deciding whether to reject a batch, adjust the die
sets, or seek a deviation sign-off, we carefully consider
several factors: Does the issue affect any BIW welding or
mating surfaces? Does it impact the part or any system
interface function? Is it a Class-A skin surface that affects
appearance? Can it be improved in future batches,
temporarily reworked, or safely used for parts intended
for system testing rather than saleable vehicles? Each
question guides a measured decision to protect quality,
functionality, and overall production integrity.

Even with clear acceptance criteria, we still need to
consider the build plan and where these parts can or
cannot be used. It is not just about knowing what to do; it
is about understanding when and why.

In the end, acceptance criteria are not just lines in a
specification. They are judgment calls grounded in
experience, context, and responsibility for the final
vehicle. Knowing when to accept, when to rework, and
when to stop the line altogether is what separates box
checking from true engineering. That balance is how
quality, timing, and integrity are protected all the way
to rollout.

CLOSING OUT THE CHAOQS:
PRODUCT ENGINEERS, YOUR
DESK ISN'T THE WHOLE STORY

Believe me, | have met senior engineers who spent years
in a body engineering office without ever setting foot on
the stamping lines just a few meters away. To me, that is
like working at a manufacturing headquarters and never
visiting the production plant that drives the company's
success. The heart of operations is right there, yet it
remains unseen.

So let me offer some friendly advice to every product
engineer: if you believe a product engineer is meant to
live only behind a desk, then something important from
your engineering education was missed. Engineering was
never meant to be practiced solely through office work.

By avoiding the shop floor, you miss real opportunities
to see how designs behave in reality, how processes
truly work, and where problems actually begin. You miss
the chance to connect design intent with manufacturing
reality and to help your teams solve issues at their
source.

There is no product engineering, manufacturing
engineering, process engineering, or paint engineering.
There is only one team and one responsibility: the
product.

Yes, the shop floor is not comfortable. It can be hot,

loud, dirty, and demanding, and proper safety practices
are mandatory. But this is where engineering becomes
real. This is where ideas turn into metal and where good
designs prove themselves. If you designed it, you owe it
to the product to see it built, touch the parts, observe the
process, and look for ways to improve efficiency

and robustness.

The office matters, but it is not the only place where
engineering happens. Your real workplace includes every
area beyond the main gate, from the press line to final
assembly. That is where the full story of your design

is written.

Being a product engineer does not make you special;

it makes you responsible. You are one piece of a much
larger system, and the system only succeeds when every
piece works together. The product is always the priority.

Across every topic discussed, one message remains
clear. Tools, software, standards, and processes are
powerful, but they are only as effective as the experience
behind them. Real engineering lives at the intersection of
design intent and manufacturing reality. When engineers
stay connected to the shop floor, communicate across
disciplines, and respect the full system, complexity
becomes manageable and quality becomes repeatable.
That is how strong products are built, and that is how
engineering truly delivers value.

Ah, and always stay tuned to new technologies and
software. They emerge every day. As an engineer,
keeping yourself updated is not optional; it's part of
staying sharp and ready for the next challenge.

Daniel Perez

BIW Structures Module Lead
INEOS Automotive
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OPEN CLASS
WINNER

(WRITTEN)

Rob Hudson

TOOL CADDY
WINNER

(WRITTEN & MAKE)

Poppy Lee

REPORT ON ISME SKILLS COMPETITION
JUNE 2025

The ISME Skills Competition took place on Thursday, The prize-giving ceremony followed the luncheon, during OPEN CLASS

12th June 2025, at the Black Country & Marches
Institute of Technology. The event brought together
talented trainees from three leading companies
whose apprentices currently attend Warwick College,
showcasing their technical abilities and professional
development.

While the competition entries were being evaluated,
participants had the opportunity to visit the nearby
Black Country Living Museum—a fitting and enriching
experience that reflected the region’s rich industrial
heritage. Judging was carried out by a panel comprised
of representatives from both the Institution of Specialist
Mechanical Engineers (ISME) and the Institution of
Mechanical Engineers (IMechE), ensuring a rigorous and
fair assessment of each submission.

A highlight of the day was the commemorative lunch
buffet, held in honour of the late Adrian Nicklin,

ISME’s former Events Officer. Adrian’s significant
contributions to the society were warmly remembered
in a gathering attended by 25 members and guests,
including his widow, Sue Nicklin, and his sister, Jayne.
The atmosphere was one of gratitude and reflection, as
attendees paid tribute to Adrian’s lasting impact on
the organisation.

which Sue Nicklin presented the inaugural Adrian Nicklin
Memorial Trophy to Rob Hudson of Whale Tankers,
winner of the Open Class Written category. This new
trophy symbolises the spirit of excellence and dedication
that Adrian championed throughout his time with ISME.

See our winners and Participants on the next page.

CAMERON BLAT - PARTICIPANT

WINNER

(MAKE)

Jay Yeomans

BEN EARLES - PARTICIPANT




Adrian Nicklin

1950-2024 Obituary

Adrian, known as Ade to his family and

friends was employed by Old Hall Tableware

- Bloxwich from August 1965 to April 1971 as
an Apprentice Toolmaker and subsequently as
a Qualified Toolmaker. He was very proud that
during his time there he designed a non-drip
spout for a teapot.

He was made redundant and part of his
reference said ....

“We have regarded him as one of the best
prospects that we have employed in our
Apprenticeship scheme for many years and it is
with enormous regret that we have been forced
to make him redundant

He then spent 2 years at Edward Rose (Wagon)
as a toolmaker before moving to gain more
experience to Universal Engineering,

In 1973 he returned to Wagon as a Tooling
Technician. He then spent the next 35 years
at Wagon being steadily promoted to Junior
Project Engineer, Project Engineer, Technical
Manager, Technical Director UK (2000) and

Process Engineering Director GSBG Group.

With large Engineering teams in France

& Germany and the lack of potential new
business in the UK the Wagon board decided
to disband the UK Team. This meant making
members redundant and restructuring
personnel.

So at the end of February 2008 Ade left the
company. He had been Chairman of ISME
2005-2007 and President 2007-20009.

In March 2008 set up his own one-

man business named “A.C.N. gineering”
Consultancy & Contract engineering resource.
He also worked for the CBM as their Sheet
Metal Expert and was the Events Officer

for ISME where he organised the Skills
Competition as well as Dinner Dances and

Factory Visits. And did so with enthusiasm until

he sadly passed away on September 25th 2024.
He is sadly missed by his wife Sue, son Adam
and family.

Summer 2026

Institute of

A The Metalforming Sheet Metal
Machinery Engineering
* Makers Association Now Incorporated

Within MMMA

Entry details will be available early in the
new year on the MMMA website

mmma.org.uk
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