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TKH has a strong reputation as an innovator of Smart Technologies,  

with which we have been distinctive in growth markets for years. Our   

technologies go beyond the latest market trends, and an essential element  

in developing our innovative portfolio is sustainability. Being aware of the  

environment starts in the design phase, where the first cornerstones are  

defined by selecting the suitable raw materials. TKH provides Smart   

Technologies composed to distinguish ourselves on sustainability criteria. 

Due to intelligent software, we offer a high degree of installation efficiency 

and solutions that automatically signal and monitor business processes. The 

technologies of TKH improve efficiency, sustainability, and safety & security. 

INNOVATIVE SOLUTIONS  
FOR A SUSTAINABLE FUTURE

SUSTAINABLE PORTFOLIO

We substantiate the sustainability of our portfolio and make our contribution 

demonstrable by making a clear link with relevant sustainability goals for TKH. 

About 70% of our total turnover is linked to one of the selected SDGs. It is not 

only about supporting our own purposes, but TKH also supports its key 

stakeholders in achieving their sustainability criteria. We immerse ourselves in 

what customers, partners, and society expect from us and offer sustainable 

solutions with which we want to exceed these expectations. Doing so, we 

give a clear direction to the importance of our sustainable portfolio in the  

future.

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

GOOD HEALTH
AND WELL-BEING

SMART TECHNOLOGIES

±70% OF OUR TURNOVER IS LINKED TO ONE OR MORE OF THESE FOUR SDGs

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

SUSTAINABLE CITIES 
AND COMMUNITIES

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

AFFORDABLE AND 
CLEAN ENERGY
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SEMICONDUCTOR 
WAFER INSPECTION 
TECHNOLOGY 
Vision inspection technology for semiconductor 
wafer surface 

The production of wafers is a complex process where a high 
yield is important to enable the efficient use of materials and 
energy. For improving sustainable value creation and optimizing 
yield through the early detection of defects, it is essential that 
customers improve their manufacturing process.

The detection of different kinds of defects on the wafer, like 
cracks, scratches, chipping, saw lines, foreign particles, and 
more, requires optical inspection at several steps in the  
production process using high-resolution cameras and  
different lights. 

TKH’s innovative Vision inspection technology combines high-
speed line scan cameras and precisely adjusted light modules 
in a turnkey system. A smart control system enables the captu-
ring of up to four different images in one pass by switching 
between the lights during image acquisition. This combination 
of perfectly aligned camera, light modules, and smart flash 
technology allows for simultaneous recording of various wafer 
surface characteristics to detect even the smallest defects.  
In addition, the performance of our Machine Vision technology 
enables 100% inspection and consistent high-quality  

CHALLENGE

Need for a high-resolution camera system covering a wide 
field of view to detect the smallest defects, both for highly 
efficient quality assurance and to reduce waste.

SOLUTION

Application-specific line scan camera system with smart 
flash technology to capture wafer surface characteristics 
highly efficiently, with one system.

IMPACT
  

Line scan cameras in combination with smart flash 
technology result in different images taken in one pass, 
showing even the smallest defects in the resulting images. 
The perfectly aligned modules and smart control of camera 
and light enable more efficient use of resources, and make 
the inspection process quicker and more efficient.  

performance. Production issues can be detected earlier,  
which enables the reduction of waste. Combining various  
inspection techniques, e.g. brightfield and darkfield illumination 
simultaneously, also results in reduced resource consumption. 

Benefits of TKH’s Vision inspection technology:

• 100% inspection

• Improved efficiency

• Continuous high-quality performance

• Reduced resource consumption

• Lower operating expenses

SMART VISION SYSTEMS

INDUSTRY, INNOVATION
AND INFRASTRUCTURE
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ACCESS VERIFICATION  
AND PREVENTION WITH 
INTERCOM INTEGRATION
Scanning, mask detection and Intercom work seamlessly 
together to protect staff, customers and visitors

As a result of the COVID-19 response measures imposed over 
the last two years, access to different territories, buildings, and 
transportation worldwide was significantly disrupted. In many 
countries, it was mandatory to confirm that people were wea-
ring a face mask, check body temperature, or verify the status 
of a person’s COVID-19 vaccination certificate when monito-
ring access to buildings and certain other locations. Often,  
these kinds of verifications require additional staff resources, 
which is neither efficient nor safe from the perspective of  
hygiene and data privacy. 

To respond to these market conditions, TKH created Vision  
access prevention and verification technology to provide fully 
automated monitoring of compliance with the above-mentioned 
regulations.  

Benefits of TKH’s Vision access technology:

• Reliable detection within seconds 

• People who pass all checks are granted access automatically 

• Audio/video user interface with Intercom functionality for 
 information or guidance, in case of non-compliance

SMART VISION SYSTEMS

• Contact surfaces (i.e. touch screen) easy to clean and disinfect

• Increased safety and compliance, including data protection, 
e.g. GDPR

When questions arise at entrance points, further communication 
may be required. This is where integration with TKH technology 
brings huge benefits. If support is requested by the visitor, the 
situation can be resolved with an explanation. Alternatively, 
staff can be directed to the door, gate, or barrier in question. 
The Intercom system will also allow visitors to call reception 
and ask for directions.

TKH Vision access technology includes an IP-based query  
terminal with a thin-film-transistor touch screen for user  
interaction and video display. In daily operation, each visitor 
who arrives at the terminal will be presented with a step-by-
step operating guide for accessing the location in accordance 
with the applicable regulations. The solution is simple and easy 
to use, both indoors and outdoors, and even includes the  
possibility of mobile Intercom terminals to allow for flexible 
placement. 

GOOD HEALTH
AND WELL-BEING

CHALLENGE

Need for access prevention and verification solutions with 
Intercom integration, and fully automated monitoring of 
compliance with COVID certificate, face mask, and body 
temperature requirements.

SOLUTION

All processes are automatically controlled and documented 
by a connected controller. If required, a digital DSG-
VO-compliant verification list is created, which the system 
operator can later use to prove compliance with its 
obligations.

IMPACT
  

These solutions help to make cities and other living spaces 
inclusive, safe, and resilient, especially in relation to 
COVID-19 response measures, by enabling reliable access 
verification and risk mitigation through technical solutions 
and support.
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SMART VISION SYSTEMS

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

FACTORYSMART®  
AI VISION  
SOLUTIONS
AI Vision technology for automating and  
optimizing food production

Many large-scale manufacturing processes benefit from  
increased sustainability through innovation and automation 
with 3D Vision and AI technology systems. TKH’s FactorySmart® 
AI Solutions addresses the need for sustainable value creation 
with a tailored approach.

For example, most manual food processing, sorting, grading, 
and handling tasks can be automated using AI Vision-based  
inspection. Since individual food products can have many  
variations, the Vision system never sees the exact same item 
twice. Whereas rules-based computer vision requires reliable 
and repeatable features that don’t exist in organic material, AI- 
based methods thrive on high product variability and can adapt 
to the most challenging food automation and inspection  
applications. We apply our specialized knowledge of deep 
learning models, pre-and post-processing, and AI infrastructure 
to develop and deploy a custom AI solution. 

As part of this full-service process, TKH works with the  
customer to implement a highly reliable and accurate vision  
system that communicates decisions to a programmable logic 
controller, or logic controller on the customer’s production line. 

TKH provides the user interface for the factory staff, as well as  
access to a remote dashboard service that provides system  
telemetry and health data.

FactorySmart® AI provides turnkey visual inspection solutions 
that deliver higher product yield, reduced rejects and field  
returns (for optimal price per pound), minimized operating  
expense, and reduced food wastage. They can also reduce 
pandemic (COVID-19) infection risk in the production facility by 
minimizing the need for on-premises human contact. The result 
is highly accurate and reliable automated defect detection,  
classification, and grading applications that do not require the 
customer to invest in engineering expertise, training servers, or 
system maintenance.

Benefits of FactorySmart AI:

• >99% accuracy

• 10x increase in yield

• Reduction in food waste

• 10x increase in efficiency

• >40% reduction in operating expenses

CHALLENGE

Need for achieving sustainable automated food processing 
that increases yields and improves quality.

SOLUTION

FactorySmart® AI provides a turnkey solution including data 
collection, pipeline development and training, user interface 
design, and factory communication to leverage the power 
of AI in a production environment. Once deployed, cloud 
connectivity allows ongoing optimization and maintenance 
of the system to ensure the return on investment is fully 
realized.

IMPACT
  

Smart Technology that allows for innovative, resilient 
automated systems that reliably outperform standard food 
production systems or human operators, increasing the 
production yield as well as the quality and safety of the end 
product. Food waste is reduced through both the 
increased yield of the production process and the 
reduced possibility for recall through higher quality 
enforcement.



 

89 TKH GROUP ANNUAL REPORT 2021  |  

  

  

  

THE NEW APPROACH  
TO BREAKER MATERIAL  
FOR TIRES
Innovative breaker technology, leading to lower  
energy use, higher speed and better quality

Tires are built from “breaker” material, which combines a  
rubber-based compound (meticulously developed to achieve 
specific performance criteria), and a fine wire mesh, normally  
produced by a calender machine. This is energy-intensive: the 
rubber compound must be melted under intense heat, forced 
onto the wire, filled under pressure, and then cooled. It is also 
dirty, with extremely poor air quality around the machinery.

The material is normally produced in two stages: first by  
making the combined rubber/mesh material, and second by 
transferring this to a breaker cutting machine, where it is cut to 
the right width and angle, then wound onto a roll for use in  
tire-building machines. 

FLEXX uses a completely new technology, which combines the 
calender and cutting machines in one. Wire is fed directly into 
the rubber extruder and comes out already embedded in  
the compound. This leads to substantial improvements in  
environmental and economic performance.

SMART MANUFACTURING SYSTEMS

Benefit of TKH’s Smart Manufacturing technology:

• Energy savings of at least 25%

• Highly efficient

• Near-elimination of air pollution

• Significant reduction in operating expenses

• Reduced material requirements, with up to 50% waste  
reduction and further savings achieved by producing thinner 
breaker material

Material saving could be the greatest sustainability benefit of 
all. First, the greater precision of FLEXX integrated extrusion 
allows for reduced rubber thickness while still fully covering the 
wire mesh. This also cuts tire weight and rolling resistance.  
Second, because material extruded by FLEXX is in 400 mm 
lengths, rather than the 1 to 1.2-meter length normal for calender- 
generated material, there is much less wastage when moving 
from one tire specification to another. 

Thanks to FLEXX, manufacturers can deliver short product runs 
at no higher cost than large runs. That means this technology  
is excellent for the environment, profitability, and long-term 
sustainability in business operations. 

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

CHALLENGE

Need for more flexible and cost-effective production, with 
lower energy costs and less pollution.

SOLUTION

Combined compound and wire extrusion and cutting, 
removing the need for separate calender line, cutting 
energy usage, and enabling a faster change of specification 
at no extra cost.

IMPACT
  

Moving from traditional production methods to a more 
streamlined, integrated process reduces energy costs by 
around 25%, cuts air pollution almost to zero, and cuts 
waste by up to 50%. Tire manufacturers can now make 
short production runs at low cost, more flexibly adapt to 
market demands, and significantly reduce carbon impact, 
making their business more sustainable for the environment 
and shareholders alike.  
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WIND TURBINE 
MEASUREMENT  
TECHNOLOGY 
Advanced measurement systems for  
wind turbine testing & optimization 

The current energy transition is helping to pave the way to a 
climate-neutral future. Wind energy, in particular, plays an key 
role in generating sustainable energy, and it is expected that its 
contribution will significantly grow in the years to come.  
Rigorous tests and inherent optimization are therefore essential 
to increasing the viability of sustainable wind energy generation.

TKH creates data acquisition systems, engineered for testing 
and analysis, to improve wind turbines and overall wind park 
performance. The measurement systems can simultaneously 
acquire data from the nacelle (a cover housing that house all of 
the generating components in a wind turbine) and on the 
ground. The technology analyzes electrical, mechanical, and 
environmental parameters to reduce downtime, optimize  
maintenance processes, and improve systems efficiency. In  
addition, the failure rate in harsh environments can be reduced 
by 47%, using acquired data for the early detection of failures. 

It is also important that manufacturers and operators ensure the 
safety, reliability, and activity of wind parks and turbines, at the 
same time as optimizing wind park performance; continuous 

SMART MANUFACTURING SYSTEMS

AFFORDABLE AND 
CLEAN ENERGY

measurement and analysis systems are vital to this. TKH  
technology systems can measure parameters such as apparent  
versus active power, strain, vibration, wind force, wind direction, 
and temperature. Monitoring and analyzing these kinds of  
parameters leads to informed decision-making – based on  
actual data and dashboards – that helps to ensure safer, more 
efficient and more reliable wind farms. 
 
Thanks to advanced measurement technology, constant 
measurements and analyses, wind turbines can achieve  
maximum performance with minimum investment.

Benefit of TKH’s advanced system measurement technology:

• Early detection of potential failures

• 5–10% increase in life cycle 

• Significant reduction of failure rate (more than 40%)

• Improved performance output of up to 5%

• Significant reduction in operating expenses

• Improved safety and reliability

CHALLENGE

All wind farm operators face extensive technical, logistical, 
and economic challenges. Achieving a difference of just 1% in 
the overall performance of wind turbines can make a decisive 
difference between profit or loss, success or failure. Therefo-
re, there is a need for high-performing measurement systems. 

SOLUTION

Installing advanced measurement systems, both in the nacelle 
and on the ground, to capture key data insights including 
electrical, mechanical, and environmental parameters to 
measure performance and predict required maintenance. 

IMPACT
  

The measurement technology improves the performance 
output of wind turbines by up to 5% and contributes to  
the long-term viability of generating affordable wind energy 
(increasing the life cycle of wind turbines up to between  
5 and 10%). In addition, by using the measurement 
technology, wind farm operators can significantly  
improve the efficiency, reliability, and safety of wind  
turbines and parks.

 

  



 

  

  

 

  

  

REVOLUTE: RETHINKING 
THE BEAD APEX 
PROCESS
Unique machine design delivers 
sustainability and efficiency combined

The Apex is a triangular section of compound above the 
steel-reinforced bead, providing a cushion for the components 
wrapped around the bead. The Bead Apex is critically important, 
and the process for creating the perfect Bead Apex is the key to 
consistent, reliable tire performance. 

TKH’s new Revolute machine redefines the process for  
Bead Apex production and delivers enhanced sustainability  
performance. The Revolute’s ground-breaking design ensures 
a better balance in speed and volume between the extruder, 
buffer, and assembler. Moreover, the Revolute is easy to use 
and reduces machine downtime, since tooling changes are 
high-speed and fully automated. Production cycle time is  
shorter, which, combined with a long festoon buffer, enables 
continuous output, and eliminates the traditional “stop-start” 
approach. 

Benefit of TKH’s Smart Manufacturing technology:

• Lower power consumption for each bead produced, due to:

• Reduced air consumption, since the Revolute uses servo 
actuators, not pneumatic cylinders

• The removal of the start-stop process, enabled by the  

SMART MANUFACTURING SYSTEMS

Revolute’s single high-volume extruder (which works 
continuously). The Revolute thus uses less energy for 
each item produced, with higher efficiency and lower 
emissions 

• Increased productivity and double throughput from a single 
extruder

• The Revolute’s innovative design cuts scrap by: 

• Using a vertical rather than a flat drum, which removes 
the need to cut and scrap a triangular piece of material 
from each Bead Apex produced

• Delivering consistently higher-quality output than  
traditional machines, reducing rework and scrap

• Reliable production with lower downtime and reduced need 
for manual intervention

The Revolute helps customers improve quality and broadens 
their design options. For example, it enables the use of  
compounds that are too hard for traditional machines, so that 
customers are able to use compounds that reduce rolling  
resistance and improve sustainability performance. The  
Revolute also includes additional quality monitoring systems, 
reducing quality problems in tire building downstream.

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

CHALLENGE

Need for faster, more reliable production, with less 
downtime and scrap.

SOLUTION

New design approach that doubles the throughput from a 
single, high-performance extruder, using a vertical drum to 
reduce waste, enabling a wider variety of compounds to be 
handled, cutting energy use, and improving quality.

IMPACT
  

Increased productivity, with lower downtime and reduced 
need for manual intervention. Energy consumption is 
reduced, and scrap associated with traditional production 
is eliminated. A wider range of compounds can be used, 
leading to tires with better environmental characteristics, 
while the entire process is more sustainable than before.
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SMART PASSIVE  
INFRASTRUCTURE  
CONTROL
Making essential unmanned connectivity infra-
structures more secure with intelligent technology

SMART CONNECTIVITY SYSTEMS

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

The exponential growth of various digitalized and connected  
products, communicating over fiber-optic networks, necessitates 
high-speed bandwidth, data traffic, network automation, and 
unmanned network management systems supervision. In  
Europe alone, hundreds of thousands of passive cabinets  
require supervision and service, to secure high-quality  
connectivity networks. 

Managing unmanned locations in critical environments, such 
as Telecom and Utility services, leads to complexity and high 
cost. Multiple network providers often use the same cabinets 
and, as a result, various operators have access to these  
unmanned passive network management locations. This leads 
to critical situations, as there is a lack of ownership and  
monitoring. In addition, it is inefficient, time-consuming, and 
unsustainable. 

TKH’s innovative Smart Passive Infrastructure Control (SPIC) 
technology makes it possible to manage and monitor passive 
network management systems efficiently and securely. The 
SPIC technology includes remote access control, including 
logs and sensors, to measure tilt and temperatures. All these 

can be checked, managed, and automated remotely, offering 
operators and service employees improved reliability, efficiency, 
and safety. In addition, the technology can be easily integrated 
into all types of existing street cabinets. 

The SPIC technology improves the efficiency and sustainability 
of network supervision since key data is digitalized, and fewer 
operators need to travel to the various sites. Control and  
granting access take place digitally and remotely for reliable, 
efficient, cost-saving, and secured connectivity network  
management.

During the Internet of Thing (IoT )Awards in 2021 in France, TKF 
won an award for its SPIC technology.

Benefits of TKH’s Smart Connectivity technology:

• Improved reliability of connectivity networks

• Significant reduction in emissions and CO2 footprint 

• Remote control and monitoring 

• Significant reduction in operating expenses

CHALLENGE

Managing unmanned locations in critical environments, 
such as telecom and utility services, is complex and costly. 
Real-time supervision must be available to determine the 
status of these locations at any time. 

SOLUTION

TKH’s Smart Passive Infrastructure Control technology 
(SPIC) includes intelligent sensors and monitoring software 
to remotely supervise and service passive street cabinets. 

IMPACT
  

By combining street cabinets with intelligent technology, 
fewer complications occur, resulting in more reliable 
connectivity networks and activity. Moreover, this enables a 
cost reduction for operators at the same time as increasing 
security. In addition, there is a huge emission reduction for 
the operators since less travel is required, resulting in more 
sustainable business operations.
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OFFSHORE WIND  
FARM CABLE  
TECHNOLOGY
Sustainable cable systems for the reliable  
distribution of renewable energy

The demand for sustainable energy is increasing, and the 
offshore wind sector is growing rapidly. Preventing downtime 
and reducing failure costs is one of the key priorities within this 
fast-evolving segment, to help reduce risk and improve energy 
generation and distribution reliability. Sustainable energy  
production via offshore wind farms is therefore an important 
growth market for TKH’s subsea cable systems. 

Our innovative cable systems combine modern cable design, 
based on state-of-the-art production technology, and modern 
and environmentally friendly materials. Robust subsea cables 
are supplied as a total solution, equipped with all necessary 
smart accessories and connectors. The unique design reduces 
installation failures, as well as installation time, risks, and costs, 
while improving durability. The environmentally friendly design 
does not use polluting materials like bitumen and lead, so that 
it is possible for them to be recycled. Due to the HDPE outer 
sheath, there is no chance of materials leaching into the marine 
environment. This is true during installation, operation, and 
eventual recovery. At the end of its operational life, 99% of the 
cable is recyclable to equivalent applications. The TKH R&D 
team is working on the partial replacement of fossil-based  

SMART CONNECTIVITY SYSTEMS

polymers with recycled chemical polymers to reduce the  
carbon footprint of the cable further. In 2021, TKH secured  
significant orders for the delivery of subsea cable systems for 
the Baltic Eagle offshore wind farm in the German waters of the 
Baltic Sea, as well as for the “Hollandse Kust (noord)” and  
“Hollandse Kust (west)” wind farms in the North Sea. 

Benefit of TKH’s Smart Connectivity technology:

• Modern cable design using environmentally friendly materials 

• 99% of the cable is recyclable to equivalent applications

• Reduction of installation failures and installation time

• Cost savings

• Improved durability

AFFORDABLE AND 
CLEAN ENERGY

CHALLENGE

Growing demand for sustainable energy from offshore wind 
farms, and the need for reliable and sustainable energy 
distribution.

SOLUTION

TKH subsea cable systems for energy distribution from 
offshore wind farms

IMPACT
  

Sustainably generated energy from offshore wind farms is 
distributed via sustainable subsea cable systems. In this 
way, TKH contributes to the increasing demand for clean, 
green energy. Innovative cable specifications are compo-
sed of durable materials. The innovative cable concept is 
easy to install and provides the customer with installation 
efficiency, cost savings, and a reduction in risk. Green 
energy calls for sustainable Smart Connectivity systems.
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CUSTOMIZED INNOVATIVE  
AND SUSTAINABLE  
MEDICAL CABLE
Small, robust, and highly flexible next-generation  
endoscopic camera cable 

Hospitals are always looking for innovative treatment methods 
that will be more comfortable and safer for their patients.  
Doctors use a variety of techniques to operate in the least  
invasive way possible, to limit the impact on their patient’s 
body.

TKH’s advanced Connectivity technology, which is used in, for 
example, endoscopic camera cables, makes it possible to  
further reduce the cable’s effect on the body due to its unique 
design, robustness, and flexibility. Smart Connectivity systems 
for medical technology not only have to function reliably,  
but also need to made as small as possible to allow minimally  
invasive surgeries. To meet these high demands, close coope-
ration between our research & development team and our 
customers is essential. A highly adapted cable design and 
structure, combined with the selection and processability of 
raw materials, enables more innovative medical cables with 
more sustainable resource use.

Hybrid cables that combine various elements under one cable 
sheath have become more important in improving the  
sustainability and efficiency of our social and healthcare  

SMART CONNECTIVITY SYSTEMS

systems. The new generation of endoscopy cables is designed 
using smart, hybrid cables – including fiber optics for high- 
resolution imaging – which adhere the highest medical standards, 
and enable resource-efficient production

Benefits of TKH’s Smart Connectivity technology:

• Reduced risk and impact on the body for patients

• Improved product life cycle (up to 500 sterilization processes)

• Adherence to the highest medical hygienic standards

• Reduction in operating expenses

GOOD HEALTH
AND WELL-BEING

CHALLENGE

The need to develop a new generation of endoscopy cables 
with the smallest possible dimensions (and meeting the 
highest hygiene standards), which allow for high-resolution 
imaging through minimally invasive surgeries.

SOLUTION

The creation of highly flexible hybrid cables that contribute 
to minimally invasive surgery techniques, with fiber optics 
and non-sticky jacket material.

IMPACT
  

TKH innovative endoscopic cables deliver excellent technical 
performance and ensure gentle handling during surgeries, 
with the least possible impact on the patient. Special grade 
material with a non-sticky-jacket surface reduces dirt and 
dust susceptibility. Compared to disposable cables, TKH 
endoscopic cables can be easily cleaned through a sterilizing 
process – up to 500 times – which creates cost  
savings and allows the conservation of esources.
 

 


