
How Industry 4.0 Can Help 
Meet the Challenges of 
Aerospace Manufacturing
How can aerospace manufacturing companies meet the challenges of effectively 
increasing speed and efficiency, while also maintaining carbon-neutral growth? 
The answer lies in a machine and process digital transformation. Here’s what 
you need to know. 



Aerospace manufacturing companies face many challenges to keep up in this 
fast-paced and highly-regulated industry. Both OEMs (original equipment 
manufacturers) and MRO (maintenance, repair, and overhaul) companies must 
constantly improve productivity. This poses the challenge of effectively increasing 
speed and efficiency, while also maintaining carbon-neutral growth. These 
requirements are driving the adoption of more efficient production methods 
through a machine and process digital transformation.

There are additional challenges in meeting employee safety and data security 
requirements, as well as satisfying government regulations. These obligations 
further the complexity of increasing productivity. Customers are also demanding 
faster, newer product releases with higher performance and even higher quality 
control. For aerospace OEMs and MRO operations, these requirements add up to 
a very difficult question: 

“How do we get more efficient while meeting strict constraints of customers, 
stakeholders, the government and the environment?”

Fortunately, the ongoing and groundbreaking digital transformation of 
manufacturing can help meet all these challenges. However, this can only happen 
when the right technology and support are combined with the proper personnel 
approach and execution.

Meeting the Challenges of Aerospace Manufacturing

What’s Next in Aerospace 
Manufacturing?

Before getting into what such a solution should look like, it helps to consider what 
components make up this digital transformation. For total digital transformation 
and full factory connectivity, a combination of sensors, I/O data acquisition, 
computing hardware, network connectivity, analytical software and visualization 
need to be implemented. 

IIoT Sensors
The rollout of the Industrial Internet of Things (IIoT) has steadily increased the number of sensors and connected devices on the 
factory floor. Analysts predict this will drive a 77 percent growth from 2018 to 2025 in the global sales of IIoT hardware. The latest 
CNC machines, the workhorse of modern metal turning and part manufacturing, now come with sensors and network capabilities 
leading to concerns about how to integrate them safely and most effectively into the connected factory. As this shows, to make the 
most of this digital transformation, it takes not only equipment but also expertise in effective implementation.

While there is a surge in new and evolving IIoT devices, there is still a large fleet of legacy industrial equipment that need specific and 
custom solutions to get full digital connectivity. There are anecdotal reports of industrial lathes working for decades. This longevity 
means there must be a way to get data from such legacy machines without the machine OEM having to design the sensor interface.

Sensors are a good baseline for the IIoT and full connectivity. But there must be more, starting with edge computing and the 
compression of data.

https://www.linkedin.com/pulse/air-traffic-grows-aviation-reduce-its-environmental-footprint-hyslop/?articleId=6546731007561859073
https://www.techopedia.com/definition/33015/industrial-internet-of-things-iiot
https://www.digitalistmag.com/iot/2017/08/02/iot-meets-cnc-machinery-iiot-safety-cybersecurity-industry-implications-05253098
http://www.experts123.com/q/what-is-the-life-expectancy-of-a-cnc-machine.html


Data Acquisition and Computing Hardware
Such technology is mandatory because pushing the raw data produced by the rising number of IIoT devices through networks 
quickly becomes costly and ineffective. Thus, there is a need to compress sensor and other data during or immediately after 
acquisition through edge computing. This approach reduces the impact on the overall enterprise network bandwidth while 
decreasing response time. However, such methods raise the question of how to balance cost and performance of edge computing 
versus that of investing in further network bandwidth. 

Achieving that balance is part of implementing the right solution that can compress and process data effectively. This enables 
communication of data in real-time, or near real-time, data. It also forms the basis for the next step in digital transformation: 
networking.

Network Connectivity
In the case of the IIoT device network connectivity, there are competing and contrasting options: Ethernet, wireless local area 
networks (WLAN - 802.11, BLE, etc.), and wireless wide area networks (WAN - 3G/4G LTE/5G NR, licensed/unlicensed). Ethernet 
connectivity and fieldbus protocols are well established industrial network communication choices, which offer high data rates with 
good data security, but leave something to be desired in terms of device flexibility. 

WLAN provides device flexibility, but rising use can increase traffic noise communication issues and comes with security concerns. 
Wireless and low-power WAN offer the greatest flexibility with large geographical reach and centralized data storage, but higher 
data rates can increase overall expense or viability of this method of communication.

These three elements are almost everything needed for a digital transformation, but the final piece is a suite of analysis tools and 
capabilities.

Analytical Software
Analytics applied to data collected and pre-processed for network connectivity renders the information into something that makes 
sense and can be acted on. Analytical software applications can help uncover trends and insights to the performance of a machine, 
assembly line, production facility, and even a business. Having this software work faster and be more agile gives an enterprise a 
competitive edge — one not present before a digital transformation. 

Devices that connect to platform-wide analysis software can provide an aggregate picture of operations and allow for big-data 
analytics. The volume of data is growing exponentially. An IDC study found that in 2016 worldwide traffic produced 33 zettabytes 
(ZB) of data, with 173 ZB of data projected for 2025 — a resulting compound annual growth rate (CAGR) of 61%. This flood of data 
is driven, in part, by the swelling number of sensors and devices in the Internet of Things. 

Big-data analytics is part of the present and will be bigger in the future. This analysis will help businesses uncover new and creative 
ways to transform their actions into higher profits, more efficient operations and happier customers.

Visualization
In many instances, raw data — or even processed data with analytical software — is still not actionable until it has been graphically 
presented to decision makers and executive-level employees. Visualization makes big and small data trends, along with predictive 
decisions, easier to comprehend. Good visualization has the ability to simplify complex data sets into actionable intelligence. With a 
fleet of IIoT sensors, data acquisition hardware, edge computing, and total device connectivity, visualization transforms inputs into 
near real-time data for businesses to increase productivity and operational efficiency.

https://www.networkworld.com/article/3325397/idc-expect-175-zettabytes-of-data-worldwide-by-2025.html


The Right Technology
A successful solution starts with the right technology. This begins with a 
methodical selection of sensors, data acquisition, HMIs, industrial edge 
computing PCs, device connectivity, servers and storage. Newer machinery 
will likely be equipped with sensors and connectivity options. However, an 
ideal solution also must include a means to attach appropriate sensors 
to legacy machines and a way to get data from those sensors to systems 
where it can be analyzed.

This brings up an important point in considering what is needed for this 
Industry 4.0 journey. Connectivity is critical, which means a solution must 
provide a way to tie everything together. Not all machinery will offer the 

The benefits of full factory digital transformation can be seen through many 
activities and business improvement outcomes: predictive maintenance, 
machine and factory downtime reduction, productivity enhancements while 
maintaining quality, and overall increased operational safety.

Predictive maintenance can minimize unexpected downtime and significantly 
boost the bottom line, an important benefit of full factory connectivity. The 
cost of downtime varies by industry and includes lost capacity, lost production 
and the expenditure of direct labor and inventory. Intangible expenses are also 
present, with these related to responsiveness, innovation and more.

When tallied up, downtime expenses can be quite high. According to the analyst 
firm Aberdeen, unplanned downtime costs more than $250,000 an hour across all 
industries. What’s more, four out of five companies have experienced unplanned 
downtime in the previous three years, according to a survey in a Vanson Bourne 
Research study. Other studies have shown the amount of production capacity 
lost to downtime can run anywhere from five to 20 percent.

Benefits of a Full Factory Digital Transformation

What’s Needed for the Digitization Journey

According to the analyst firm Aberdeen, 
unplanned downtime costs more than 
$250,000 an hour across all industries.
 

*https://www.aberdeen.com/techpro-essentials/stat-of-

the-week-the-rising-cost-of-downtime/

$250K 
per hour

How much does 
downtime really cost?

Reducing downtime, therefore, leads to a better bottom line due to a decrease in expenses. There is higher productivity, both 
in terms of products manufactured per dollar and product manufactured per kilogram of carbon produced. One reason for cost 
and carbon savings is that fewer parts are scrapped because less production is in a machine that stops unexpectedly. When that 
happens, the money and energy put into the part up to that point may be lost.

There also can be some significant indirect impacts and benefits of a digital transformation. For example, customers are more likely 
to get their product on time if slowdowns and stoppages are reduced. On-time delivery makes customers happier, particularly when 
new products are involved. Time-to-market is often critical, and delays can significantly harm the relationship between supplier and 
customer. 

Finally, digital transformation benefits include improved safety and responsiveness. A connected factory can help reduce incidents 
that harm people and damage machines through better maintenance and planning, with these driven by analysis of the data 
collected by sensors. Adding connected computer vision or wearables on workers to the mix can help detect issues and items that 
might cause harm, thereby helping to prevent problems and resulting slowdowns before they happen.

https://www.forbes.com/sites/bernardmarr/2016/06/20/what-everyone-must-know-about-industry-4-0/#690de670795f
https://www.aberdeen.com/techpro-essentials/stat-of-the-week-the-rising-cost-of-downtime/
https://lp.servicemax.com/Vanson-Bourne-Whitepaper-Unplanned-Downtime-LP.html?utm_source=blog&utm_campaign=vansonbourne2017
https://lp.servicemax.com/Vanson-Bourne-Whitepaper-Unplanned-Downtime-LP.html?utm_source=blog&utm_campaign=vansonbourne2017
https://www.aberdeen.com/techpro-essentials/stat-of-the-week-the-rising-cost-of-downtime/
https://www.aberdeen.com/techpro-essentials/stat-of-the-week-the-rising-cost-of-downtime/
https://www.ehstoday.com/safety-technology/6-iiot-trends-manufacturing-safety


same connection options and so an optimum solution 
must support all major configurations, with a wide enough 
selection so no machine or system will be left out of a 
factory-wide network.

The Right Technology Partner
Selecting the right technology partner to implement these 
complex devices and network architectures is critical to the 
success of the Industry 4.0 digital transformation. Ideally, 
a supplier of the parts should have the right sensors, 
networks and other hardware, as well as analytical software 
and solution-ready packages. 

The last is important because such packages can shorten 
the time needed to deploy a solution and thereby minimize 
any disruption to manufacturing. Depending on the situation, there also may be a need for worldwide support, as manufacturing 
of an assembly or system may involve parts made around the globe.

The Right People
The right technology and technology partners help, but they aren’t all that is needed for the successful implementation of this 
digital transformation. The other necessary ingredient? The right people. Employees, systems integrators and hardware/software 
developers who will work with the new components and systems are a necessity when engaged in this complex digital transformation 
for the aerospace industry. All personnel must all work together, cohesively. 

Studies have shown that many change projects encounter problems or outright fail due to human factors at the employee, middle-
management, or executive levels. These can be addressed through effective training and adequate communication, which will help 
generate the necessary buy-in for the project to succeed. Another key human element is the makeup and commitment of the team 
managing the rollout of the new technology. This group of managers and employees must be both skilled and dedicated, with a 
willingness to understand, embrace and deliver the needed technology change. The same should also be true for any outside group, 
such as a system integrator or hardware OEM, brought in as part of the change project.

Building Blocks of the Solution

Examples of the building blocks needed for an 
ideal solution can be found in Advantech’s product 
line. Advantech offers a complete array of products 
starting from sensors, data acquisition, industrial edge 
PCs, HMIs, servers and storage, to all of the industrial 
wireless and wired connectivity networking devices 
to complete any application. Beyond the defined array 
of industrial hardware, Advantech also has a large 
selection of embedded computing modules in many 
form factors for applications needing a fully custom or 
embedded solution.

Advantech also supplies solution ready packages that 
are well suited for aerospace manufacturing. These 
include: overall equipment effectiveness (OEE), factory 
energy management solution (FEMS), modular touch 
panel computer, configurable embedded PC, Codesys 

https://www.brighthubpm.com/change-management/53837-change-management-the-human-factor/
https://select.advantech.com/wise-iot-sensing-devices/
https://www.advantech.com/products/data-acquisition-(daq)-communication/sub_1-2mljza
http://blog.advantech.com/sites/iiot-us/industrial-vs-commercial-pc/
http://blog.advantech.com/sites/iiot-us/industrial-vs-commercial-pc/
https://www.advantech.com/products/human-machine-interfaces/sub_1-2mlk4r
https://www.advantech.com/products/industrial-servers-storage/sub_6c1c4b81-6daf-4c0b-a54d-4d5a674dc607
https://www.advantech.com/products/cellular-routers-and-gateways/sub_229c0d15-43ae-4020-9a27-62d036be15c8
https://www.advantech.com/products/cellular-routers-and-gateways/sub_229c0d15-43ae-4020-9a27-62d036be15c8
https://www.advantech.com/products/industrial-ethernet-switches/sub_1-2mljyv
https://www.advantech.com/products/computer-on-modules/sub_1-2jkevu
https://www.advantech.com/solutions/ifactory#Solutions
https://www.advantech.com/srp/overall-equipment-effectiveness
https://www.advantech.com/srp/factory-energy-management-solutions
https://www.advantech.com/srp/factory-energy-management-solutions
http://select.advantech.com/modular-ipcs/?_ga=2.77014481.578498725.1568043547-951371308.1559767217&_gac=1.117381492.1565283197.Cj0KCQjwkK_qBRD8ARIsAOteukDVfHYPuznF8zSMDa8PcuCkJVCdkzUmj6ZvkYq22qb4OXsDMtFX-FkaAnrnEALw_wcB
http://select.advantech.com/modular-ipcs/?_ga=2.77014481.578498725.1568043547-951371308.1559767217&_gac=1.117381492.1565283197.Cj0KCQjwkK_qBRD8ARIsAOteukDVfHYPuznF8zSMDa8PcuCkJVCdkzUmj6ZvkYq22qb4OXsDMtFX-FkaAnrnEALw_wcB
https://www2.advantech.com/ia/iiot/uno-embedded-box-pc/index.html
http://select.advantech.com/ifactorysrp-codesys/?_ga=2.78053840.578498725.1568043547-951371308.1559767217&_gac=1.88022378.1565283197.Cj0KCQjwkK_qBRD8ARIsAOteukDVfHYPuznF8zSMDa8PcuCkJVCdkzUmj6ZvkYq22qb4OXsDMtFX-FkaAnrnEALw_wcB


machine control, CNC machine management 
and many more. These solution ready packages 
span the entire range of manufacturing, enabling 
technology solutions to everything from running 
a single machine to fine-tuning the operation of 
an entire plant. Optimization can be done for many 
different parameters, such as units per hour, energy 
consumption, or energy consumed, which can be 
translated to carbon produced, per unit. 

The product range and package breadth make 
it possible to craft an exact fit for an application. 
Components are based on open source technology, 
with support for many industrial fieldbus and I/O 
protocols. This approach ensures any solution crafted 
from Advantech’s products is likely to meet the 
requirements of a wide range of situations. 

Advantech products are also designed for industrial use with the certification to have a lifespan of seven to 10 years. This lifespan 
strongly outperforms the average commercial PC lifespan of— at most— two years, showing the importance of using industrial 
hardware vs. commercial hardware in factory applications.

Beyond standard products, Advantech offers custom engineering and design-to-order-services (DTOS), which alter a standard 
product so it is more highly optimized for an application. This is something that commercial and most mass market vendors cannot 
offer. Take the case of the maker of commercial PCs. They deal in high volume and usually cannot make modifications, particularly 
for a low-volume industrial use.

Advantech is also able to provide local support because of its global presence, which ensures a support system is always close. This 
means that aerospace manufacturing solutions can be installed anywhere, and those solutions can get parts or take advantage of 
local expertise and know-how.

Either an integrator or a team within an OEM/MRO can use building blocks like these to craft a solution that is the best fit to a 
given aerospace manufacturing situation. That can then lead to full factory connectivity and integration, resulting in a bottom line 
boosting and performance enhancing digital transformation.

Conclusion

In summary, aerospace manufacturing faces challenges of delivery, quality and price, while needing to meet productivity increase 
and greenhouse gas emission reduction targets. Industry 4.0 technology provides sensors, networks, analytical software, and solution 
ready packages. These can be assembled by a system integrator or a team within an OEM/MRO to help aerospace manufacturing or 
the aerospace supply chain meet those challenges.

However, the building blocks used must cover a breadth of technology, be designed for industrial applications, and come with the 
necessary support. With these elements in place, aerospace manufacturing can reach new heights.

Want to Learn More?
Visit us at www.advantech.com for more information on solution ready packages, products and services. 

http://select.advantech.com/ifactorysrp-codesys/?_ga=2.78053840.578498725.1568043547-951371308.1559767217&_gac=1.88022378.1565283197.Cj0KCQjwkK_qBRD8ARIsAOteukDVfHYPuznF8zSMDa8PcuCkJVCdkzUmj6ZvkYq22qb4OXsDMtFX-FkaAnrnEALw_wcB
https://www.advantech.com/srp/cnc-machine-management
https://www2.advantech.com/dtos/
https://www.advantech.com/
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