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ABSTRACT: Production starts with supply of raw materials and cutting of this input to the desired dimensions in order to be taken to the 

production line. Sawing machines used to bring the raw material to the desired dimensions in the industrial manufacturing companies are of 

great importance and maintain the identity of being the indispensable machine tool of almost all the enterprises' machine parks. Considering 

the transition to Industry 4.0 in next 10-15 years, Turkey, which has a significant market share in the production of sawing machines, still 

needs to be sustainable export to countries like EU Countries and the United States which have the highest level of preparation for Industry 

4.0  is directly related to meeting the expectations of these countries. In this study, for both of to raise the level of preparedness and to 

increase the export potential of Turkey, it is aimed to determine which criteria should be taken as basis in the development of saw machines 

capable of meeting industry 4.0 requirements. As a result of the evaluation, to meet Industry 4.0 requirements it have been come fore to meet 

the needs such as adaptation of processing and cutting conditions with barcode data, optimization of cutting conditions by data analysis, 

remote monitoring and control by communication with desktop and mobile devices, real-time tracking for predictive maintenance and apply 

maintenance plan in concept of dark factories. 
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1. INTRODUCTION 
Since the first Industrial Revolution, subsequent revolutions have 

resulted in manufacturing, from water and steam powered machines 

to electrical and digital automated production which makes 

manufacturing process more complicated, automatic and sustainable 

so that people can operate machines simply, efficiently and 

persistently [1]. “The term Industry 4.0 stands for the fourth 

industrial revolution which is defines as a new level of organization 

and control over the entire value chain of the life cycle of products, 

it is geared towards increasingly individualized customer 

requirements [2]. The central objective of Industry 4.0 is fulfilling 

individual customer needs which affects areas like order 

management, research and development, manufacturing 

commissioning, delivery up to the utilization and recycling of 

products [3]. The main difference between industry 4.0 and 

Computer Integrated Manufacturing (CIM) is the concern of the 

human role in production environment. Industry 4.0 has an 

important role of human worker in performing the production 

whereas CIM considered workerless production [4]. The Industry 

4.0 paradigm promotes the connection of physical items such as 

sensors, devices and enterprise assets, both to each other and to the 

Internet [5]. Designing and drafting methods in all disciplines 

should be reviewed and their suitability be checked for a modern, 

interdisciplinary approach model for product development and 

transferred to a common, integrated and interdisciplinary methods, 

process and IT solution [6]. The production process is divided into 

small value oriented units which shares information of the 

consecutive process steps only which helps in increasing flexibility 

and probably results in reduction of complexity of coordination [7]. 

In Industry 4.0, production meshes with ultra-modern information 

and communication technology. The driving force of this 

development is the rapidly increasing digitalization of the economy 

and society. Digitalization is permanently changing the way future 

production and processing are carried out : After steam machines, 

production lines, electronics and IT, now intelligent factories (the 

"smart factories") shape the fourth Industrial Revolution (Fig 1) [8]. 

 
Figure 1.  The four stages of industrial development [8]. 
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The manufacturing industries are currently changing from mass 

production to customized production.  The rapid advancements in 

manufacturing technologies and applications in the industries help 

in increasing productivity. Industry 4.0 concerns the strict 

integration of human in the manufacturing process so as to have 

continuous improvement and focus on value adding activities and 

avoiding wastes.  Sawing machines are used in almost all plants. A 

failure of these machines directly affects the entire factory line. For 

this reason, sawing machines have great importance in the 

manufacturing.  In this study, it is aimed to determine which criteria 

should be taken as basis in the development of saw machines 

capable of meeting industry 4.0. 

 

2. INDUSTRY 4.0  

 

2.1. Components 
Although “Industry 4.0” is the common term referring to the fourth 

industrial revolution, academics still struggle to properly define the 

approach. This makes it even harder to distinguish the main 

components of such an approach. Cyber-Physical Systems, Internet 

of Things, Smart Factory, and Internet of Services are the most 

common four terms cited in academic research publications related 

to the industry [9]: 

 Cyber-Physical Systems: A cyber-physical system aims at 

the integration of computation and physical processes. 

This means that computers and networks are able to 

monitor the physical process of manufacturing at a certain 

process. The development of such a system consists of 

three phases  which are “Identification, The Integration of 

Sensors and Actuator, The Development of Sensors and 

Actuators”.  

 The Internet of Things (IoT): The IoT is what enables 

objects and machines such as mobile phones and sensors 

to “communicate” with each other as well as human 

beings to work out solutions. The integration of such 

technology allows objects to work and solve problems 

independently.  

 The Internet of Services (IoS): The IoS aims at creating a 

wrapper that simplifies all connected devices to make the 

most out of them by simplifying the process. It is the 

customer’s gateway to the manufacturer.  

 Smart Factory: Smart Factories are a key feature of 

Industry 4.0. A smart factory adopts a so called Calm-

system. A calm system is a system that is able to deal 

with both the physical world as well as the virtual. Such 

systems are called “background systems” and in a way 

operate behind the scene. A calm system is aware of the 

surrounding environment and the objects around it. The 

Smart Factory can be defined as a factory where CPS 

communicate over the IoT and assist people and machines 

in the execution of their tasks. 

 

2.1. Design Principles 
The design principles allow manufacturers to investigate a potential 

transformation to Industry 4.0 technologies. Based on the 

components above, the following are the design principles [9]: 

 

 Interoperability: Objects, machines and people need to be 

able to communicate through the Internet of Things and 

the Internet of People. This is the most essential principle 

that truly makes a factory a smart one. 

 Virtualization: CPSs must be able to simulate and create a 

virtual copy of the real world. CPSs must also be able to 

monitor objects existing in the surrounding environment. 

Simply put, there must be a virtual copy of everything. 

 Decentralization: The ability of CPSs to work 

independently. This gives room for customized products 

and problem solving. This also creates a more flexible 

environment for production. In cases of failure or having 

conflicting goals, the issue is delegated to a higher level. 

However, even with such technologies implemented, the 

need for quality assurance remains a necessity on the 

entire process. 

 Real-Time Capability: A smart factory needs to be able to 

collect real time data, store or analyze it, and make 

decisions according to new findings. This is not only 

limited to market research but also to internal processes 

such as the failure of a machine in production line. Smart 

objects must be able to identify the defect and re-delegate 

tasks to other operating machines. This also contributes 

greatly to the flexibility and the optimization of 

production. 

 Service-Orientation: Production must be customer-

oriented. People and smart objects/devices must be able to 

connect efficiently through the Internet of Services to 

create products based on the customer’s specifications. 

This is where the Internet of Services becomes essential. 

 Modularity: In a dynamic market, a Smart Factory’s 

ability to adapt to a new market is essential. In a typical 

case, it would probably take a week for an average 

company to study the market and change its production 

accordingly. On the other hand, smart factories must be 

able to adapt fast and smoothly to seasonal changes and 

market trends. 

 

2.3. Advantages  
The advantages of Industry 4.0 are given below: 

 Optimization: Optimizing production is a key advantage 

to Industry 4.0. A Smart Factory containing hundreds or 

even thousands of Smart Devices that are able to self-

optimize production will lead to an almost zero down 

time in production.  

 Customization: Creating a flexible market that is 

customer-oriented will help meet the population’s needs 

fast and smoothly. It will also destroy the gap between the 

manufacturer and the customer. Communication will take 

place between both directly.  

 Pushing Research: The adoption of Industry 4.0 

technologies will push research in various fields such as 

IT security and will have its effect on the education in 

particular. A new industry will require a new set of skills. 

 

3. BASIC REQUIREMENTS AND ACTIONS FOR 

ADAPTING BAND SAW MACHINES TO 

INDUSTRY 4.0 

 

3.1. Band Saw Machines 
 Band saw machines (Fig 2) are saws that consist of a 

continuous metal band (called the band saw blade) that 

rides on two wheels rotating in the same plane. A band 

saw machine contains a round and serrated blade, and can 

be used to process wood, metal and various other 

materials. Depending upon the lateral flexibility and the 

width of the band, a band saw machine can be used for 

straight, irregular or curved shape cuts. 

 

 In a band saw, work pieces are fed into the cutting edge of 

the machine. The band saw machine cuts by drawing a 

continuous metal band across the work piece. The band 

saw blade is supported and driven by a drive wheel and an    

idler wheel. 
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Figure 2. Band Saw Machine [10] 

 

 

3.2. Basic Requirements 
 Sawing machines are used in almost all plants. A failure 

of these machines directly affects the entire factory line. 

For this reason, sawing machines have great importance. 

Within the scope of the project, a new generation sawing 

machine design and prototype production which will meet 

the requirements of Industry 4.0.   For this purpose; 

 Read the barcode on the material and adapt to system the 

cutting parameters without additional data entry, 

 Communicate with desktop and mobile devices, 

monitoring and control can be done remotely, 

 Developed by data analysis to ensure the optimization of 

cutting tool life and cutting conditions, 

 With intelligent sensors for predictive maintenance and 

real-time monitoring. 

 

 High efficiency sawing machine will be planned with the 

above features. 

 

3.3. Actions for Adapting Saw Machines to Industry 

4.0 
 Considering the Industry 4.0 criteria, the following 

features will be integrated into the system: 

 

 Barcode System: A barcode is an optical machine-

readable representation of data which is capable of 

presenting certain data of the products while a barcode 

system is a network of hardware and software, mostly 

consisting of mobile computers, printers, handheld 

scanners, infrastructure, and supporting software. Barcode 

systems are used to automate the process of data 

collection where traditional hand recording is neither time 

consuming or cost effective. 

  

 Data Analysis: Database will be created for different 

material types and sizes of cutting speeds. When creating 

the database, the optimum speed of the sawing blade 

manufacturer will be based.  According to the data that 

will be received from the barcode device, searching and 

matching will be made in data base. At the end of these 

operations, the speeds will be calculated automatically 

and sent to the system. 

 

 Remote Control: Intelligent control and automation 

systems to integrated machines, remote access provides 

many advantages, such as resolving faults in a short time, 

reducing service costs, tracking of machine data. Access 

to the machine from mobile and desktop devices will be 

possible. Wireless Local Area Network protocol will be 

used for communication.  HMI remote viewer program 

will be used for communication between machine and 

devices. It is an application developed by Omron for iOS 

and Android smartphones. This application can be used 

on iPhone and iPad devices, phones and tablets with 

Android version 4.2 or higher (provided  that it is 7 ve or 

higher). The app is available for download from iTunes or 

the Google Play Store.  

IP and VNC settings must be configure via Sysmac 

Studio. Sysmac Studio is part of the Omron automation 

platform, which is an integrated development environment 

that provides complete machine control (Fig 3 and Fig 4). 

 

Predictive Maintenance: The goal of predictive 

maintenance is the ability to first predict when equipment 

failure could occur (based on certain factors), followed by 

preventing the failure through regularly scheduled and 

corrective maintenance.  In this way, machine and 

production line efficiency will be at maximum level (Fig 

5). 
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Figure 3. IP Settings 

 

 
 

Figure 4. VNC Settings 
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Figure 5. Predictive Maintenance Diagram 

4. RESULT

Industry 4.0 is definitely a revolutionary approach to manufacturing 

techniques. The concept will push global manufacturers to a new 

level of optimization and productivity. Not only that, but customers 

will also enjoy a new level of personally customized products that 

may have never been available before. However, there are still 

many challenges that need to be tackled systematically to ensure a 

smooth transition. In this study, it is aimed to determine which 

criteria should be taken as basis in the development of saw 

machines capable of meeting industry 4.0 requirements. As a result 

of the study, to meet Industry 4.0 requirements it have been come 

fore to meet the needs such as adaptation of processing and cutting 

conditions with; 

- Barcode data,

- Optimization of cutting conditions by data analysis,

- Remote monitoring and control by communication with

desktop and mobile devices,

- Real-time tracking for predictive maintenance and apply

maintenance plan in concept of dark factories.
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