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Why Industry 4.0 is an 

evolution, not a revolution

Industry 4.0 hasn’t been embraced in the UK as widely and as quickly in 

comparison to our European counterparts. Andrew Minturn explores the barriers 

to implementation and offers practical advice on how best to approach it 

There is currently a general 

understanding that Industry 4.0 

refers to the “digitalisation” of a 

business’s infrastructure, but there has 

yet to be any consistent standards or 

definitions applied to what remains an 

arguably vague concept for businesses 

worldwide. 

Yet, what is becoming clear is that 

Industry 4.0 will fundamentally define 

how a country such as the UK does 

business within the next five to ten years.

The difficulty lies in the UK’s 

understanding of what Industry 4.0 

actually is. Even its epithet – the 

Fourth Industrial Revolution – is 

provoking serious debate, with many 

arguing that it is not a “revolution”, 

but a logical evolution from the 

implementation of electronics-led 

automation, which largely defined the 

third industrial revolution.

All manufacturing companies, 

whether large or small, are under 

constant pressure from their 

customers for their products to be 

better quality, lower cost and available 

quicker. Industry 4.0 should be seen 

by manufacturers as an umbrella term 

for a toolkit of available technology 

to enable them to deliver these 

customer requirements.

Barriers to Industry 4.0 

implementation

Governments around the world 

are creating strategies and policies 

to encourage the adoption of 

digitalised manufacturing, from the 

USA’s Advanced Manufacturing 

Partnership, to Germany’s High-

Tech Strategy 2020 Action Plan. 

The real indicator of Industry 4.0 

success, however, is the rate at 

which individual companies embrace 

a digital, software-based framework 

as part of their own strategy. Despite 

the excitement and increased media 

coverage, this is progressing more 

slowly than hoped – especially in 

the UK. 

“The Big Bang”

The media hype around Industry 4.0 

has certainly helped to disseminate the 

message across UK industry, but this 

has also created a sense of urgency and 

panic. It has also had the somewhat 

unintended effect of an all-or-nothing 

mentality among businesses, particularly 

SMEs. 

A complete digital overhaul, no matter 

the size of the business, is an enormous 

task that would prove difficult for even 

the most resourced businesses to 

undertake. It is vital that businesses 

understand such an approach is 

unnecessary, and may actually be 

hampering any possibility of moving 

forwards with an Industry 4.0 strategy.

Scalability

A concern for many will be the feasibility 

of scaling digital technologies to match 

that of their current operations. The 

suitability of one’s manufacturing 

environment to Industry 4.0 will 

certainly vary from business to business, 

but many manufacturers remain 

unaware that a range of technologies 

exist to support the digitalisation of 

their infrastructure, without the need to 

replace existing equipment. 

The cost of implementation

Whether the business holds an 

“all-or-nothing” or “one-size-fits-all” 

mentality, cost will remain a primary 

concern. While several reports have 

highlighted a willingness in industry 

to invest, there remain some doubts 

over the affordability of certain Industry 

4.0-based technologies, as well as 

the cost of training and/or hiring staff. 

Furthermore there is currently limited 

data available to demonstrate the return 

on investment of Industry 4.0.

Readiness

It is important to remember that 

Industry 4.0 does not just refer to 

technologies within automation, cloud 

or Edge computing and data sharing. 

It also encapsulates organisational 

restructuring – moving from a physical 

to a digital infrastructure within a more 

collaborative, data-reliant environment.

This, therefore, requires each employee 

at an individual level to change their 

mindset and adopt one that is, not 

only open to change, but open to the 

concepts that Industry 4.0 embodies

Step-by-step approach

The best way to implement Industry 

4.0 is through a gradual process. This 

means prioritising the areas in which 

digitalisation would offer the most 

benefit, such as improving productivity 

or levels of quality and consistency.

A step-by-step approach is arguably 

the best way to implement and 

adopt digital manufacturing, enabling 

businesses to expand Industry 4.0 

capabilities by building on its initial 

digitalised capabilities. The advantage 

being that the solid foundations of 

technology, infrastructure and skills can 

be laid, facilitating the final move into 

the so-called “Factory of the Future”. 

As a useful guide to gradual adoption 

the following three-step approach for 

Industry 4.0 integration can be used:

•  The implementation of sensors and 

controls;

•  Enhancing the capabilities of these 

sensors;

•  Full implementation, in which Industry 

4.0 capabilities are rolled out at plant-

level.
To download a full copy of the 

report, A practical roadmap for the 

implementation of Industry 4.0 and 

to find out more about how Bosch 

Rexroth can assist in your Industry 4.0 

journey, please visit:  

http://bit.ly/Industry40WP

Andrew Minturn is Business Development 

and Strategic Product Manager at Bosch 

Rexroth

www.boschrexroth.com

Andrew Minturn, 

Business 

Development and 

Strategic Product 

Manager at Bosch 

Rexroth
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Manufacturing excellence

Real-time monitoring and turn-key production for the Maserati of SUVs

W
hen Maserati began 

designing the first SUV, it 

faced the double challenge 

of entering a new vehicle category while 

ensuring the premium quality and sleek 

contours the company is known for. 

Not only would Maserati need to build 

a new manufacturing line for the SUV-

sized body frame, it would also have to 

deploy advanced joining and finishing 

processes to support the Levante’s 

carefully studied mix of lightweight 

materials. To address these issues, 

Maserati turned to Comau, a global 

leader in industrial automation systems.

Comau was tasked with building an 

automated manufacturing process to 

assemble and finish the front and rear 

aluminum doors of the SUV. In addition, 

Maserati wanted a scalable system that 

would allow them to add a second 

model while leveraging the original 

investment. Finally, the solution would 

need to guarantee the Maserati-backed 

quality that its clients expect.

Leveraging its production-proven 

technical expertise in assembly and 

joining, Comau was able to design 

and develop a compact yet scalable 

solution that would ensure high 

quality framing, with real-time Industry 

4.0 monitoring capabilities and a 

reasonably low initial investment.

Working alongside the Maserati 

team, Comau was able to offer product 

design support regarding the wide-

scale production of the aluminum 

doors. They could also help increase 

the efficiency of the new assembly 

line while lowering operating costs by 

determining that a batch production 

strategy for the front and rear 

aluminum doors was more efficient 

than random mix manufacturing. And 

by conducting extensive research and 

virtual engineering scenarios, such as 

PAM-STAMP simulation, the team was 

able to determine the correct geometry 

of the panels without undergoing the 

traditional “trial and error” process. 

This saved time and costs and 

helped guarantee there would be no 

unforeseen spring back effect, which can 

be a significant problem when working 

with aluminum during the hemming and 

finishing steps.

The proposed solution was based 

on articulated robots and advanced 

software applications that could 

fully automate complex bodyshop 

operations with extreme precision. 

This level of manufacturing excellence 

is extremely important to Maserati, 

especially given the inherent complexity 

of working with the lightweight 

aluminum structures. For this reason, 

Comau’s advanced roller hemming 

system , able to combine performance 

and accuracy with real-time data 

collection and process monitoring, was 

crucial to the final outcome.

Industry 4.0 compliant since its launch 

in 2013, the RHEvo roller hemming 

solution performs at speeds of up to 

750mm/s without sacrificing precision 

while helping Maserati remotely ensure 

that quality parameters are being met. 

With high reliability, complete process 

control and optimized interchangeability 

of the roller packs, RHEvo ensures 

consistent hemming quality over time, 

protecting the geometric uniformity 

of the assembled parts while reducing 

time-to-market and lowering overall 

production costs.

The system consists of 5 articulated 

robots which are used within an 

automated assembly process that 

includes part handling, riveting, sealing, 

marriage, roller hemming and spot 

welding of the Levante’s front and 

rear aluminum doors. To provide dual 

system scalability both in terms of JPH 

and the introduction of a second model, 

the line was designed to enable bi-

directional flexibility. The robots work in 

a single direction for the entire assembly 

process. To introduce a second model 

and/or increase production of the 

Levante, Maserati can simply add a 

second set of rotating tables placed on 

the right side of the 5 robots. Thanks 

to this bi-directional manufacturing 

capability, the 6,6 JPH production 

capacity of the line can reach up to 9,9 

JPH and handle two distinct vehicles.

The system was also designed 

to ensure continuous production 

by decoupling the manual and 

automated assembly steps. Like every 

Maserati, the Levante is built by skilled 

operators who work side-by-side the 

automated manufacturing processes. 

Because the Comau line incorporates 

an integrated buffer area, downtime 

is virtually eliminated. If the workers 

stop, the robots continue to assemble 

using pre-stocked inner panels. 

Similarly, if the automated line needs 

to stop, workers continue to build 

the panels, which are then stocked in 

preparation for the robots. 

Examining the flexibility of the line in 

more detail, the first section of the line 

is where the die-cast aluminum sheets 

are received and hand assembled to 

build the inner door panels. These 

panels, once finished, are moved to 

the decoupling buffer where they are 

manually fed into the fully automated 

assembly process using a flexible batch 

production strategy. The robots are fed 

by the rotating table and work in a single 

direction to perform the programmed 

activities, according to predetermined 

sequences, that are needed to complete 

the assembly. Such activities include 

handling and positioning of the inner and 

exterior door panel, spreading adhesive, 

fastening the two panels together, 

riveting and more. Lastly, the strategic 

placement of tool stands and extraction 

trolleys allow the robots to work in the 

best possible manner.

To ensure that Maserati’s 

requirements would be met from Day 

1, Comau conducted advanced testing 

of the sealing and marriage of inner and 

outer panels, the riveting and hemming 

paths. To test and validate the riveting 

process, for example, Comau engineers 

actively managed relationship between 

the riveting supplier and Maserati in 

order to find the most appropriate 

ways to couple design requirements 

with process needs. Just like the 

establishment of the material supply 

chain, both the process definition and 

subsequent quality validation – through 

the construction and use of a riveting 

test cell – were done at an early stage. 

During the testing phase, Comau 

engineers assessed and verified best-

process parameters, which were then 

implemented to produce a series of 

prototypes. This high-level analysis 

allowed the team to ensure top 

performance by putting into practice 

the agreed-upon parameters and 

comparing them to the trial output. 

The co-engineering phase was pushed 

until the validation of the parameters, 

especially in regard to the sealing, 

the hemming and the closures, could 

guarantee both optimal process times 

and aesthetic perfection. 
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