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        BENEFITS OF INDUSTRY 4.0 

 Connection to any machine 

 Wide support for CNC controls 

 Automatic / manual data collection 

 Report generator 

 EMAIL & SMS messaging 

 CNC program management 

 Job scheduling 

 Computerized maintenance 

management system 

 App for tablets and smartphones 

 Energy and video monitoring 

 Vibration Analysis 

 ERP and MES integrations 



MCF Ist Digital Factory of IR 



Industrial Evolution 

4. Industrial revolution 

Based on cyber-physical- 

systems 

3. Industrial revolution  

Through the use of electronics 

and IT further progression in 

autonomous production 

2. Industrial revolution  

Introducing mass production  

lines powered by electric  

energy 

1. Industrial revolution 

Introducing mechanical  

production machines powered 

by water and steam 

End of the  

18th century. 

Beginning of the  

20th century 

Beginning of the  

70th 

Industry 1.0 Industry 3.0 Industry 2.0 Industry 4.0 
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Today 

Source: DFKI/Bauer IAO 



Industry 4.0 at a glance 

Machine Data  
COLLECTION 

Automatic / manual data  
collection 
 
Use the existing network to 
monitor  
CNC machines, robots, PLCs 
 
Display machine status on 
large TV  
screens, PCs, mobile 
devices 

Production  
OPTIMIZATION 

Downtime  
MANAGEMENT 

Digital  
MANUFACTURING 

Machine-based job 
scheduling  
improves utilization and 
production flow 
 
Creation and configuration  
of new orders  
 
100+ KPIs and Metrics 
 
Customizable Reports and 
Charts 

Unlimited number of data 
collection events 
 
Track reasons for machine 
downtime 
 
Predictive maintenance 
 
Reduce unscheduled downtime 
 
EMAIL & SMS messaging 
 
Computerized maintenance  
management system 

Paperless production 
 
Include all machine 
tools and  
employees in the same 
network 
 
Assign and transfer jobs 
and NC  
programs to the machine 
 
ERP and MES integrations 
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How Industry 4.0 Software works 
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Industry 4.0 Software hardware 

 HMI Operator touch 
monitor 

 Monitoring terminal 

 Adapters 

 Barcode scanner 

 RFID reader 

 Interactive kiosk 

 Serial Wi-Fi Adapter - RS232 

 Xbee module 

 Current sensor 

 Vibration sensor 
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1. Edge milling machine = 01 

2. Bed milling machine = 01 

3. Bolster machining center = 02 

4. Boogie frame machining center = 02 

5. End dil tapping and counter sinking machine = 01 

6. Axle turning machine = 01 

7. Axle grinding machine = 01 

8. Axle measuring machine = 01 

9. Wheel turning machine = 01 

10. Wheel press machine = 01 

11. Wheel turning lathe = 01 

12. Dynamic wheel balancing machine = 01 

13. Automated wheel conveying system = 01 

14. Automated axle conveying system = 01 

 

 

Machines connected 



Let's find the bottlenecks in production 

 OEE (Overall Equipment Effectiveness) is a globally accepted standard for measuring 
manufacturing productivity.  

 In short: it identifies the share of the total manufacturing time that is truly productive. 

Total time 6 major losses 
OEE 

factors 
Theoretical production time 24h per 

day 

Planned production 
time 

Production not 
planned 

Actual production 
time 

Availability 
loss 

Net production time 
Speed 
loss 

Production time 
without losses 

Quality 
loss 

Net total in 
production 

Loss in 
production 

Machine malfunction and 
unplanned downtime 

Changeover time and adjustments  

Idle time and short stops 

Reduced production speed 

Scrapped units 

Rework 

A 
availability 

P 
performance 

Q 
quality 

TOTAL LOSS 
OEE = A x P x 

Q 



Real Time Connected  Machines 



Working History 



Measured Parameters 



Dynamic Analytic - Equipment Work 

Time and Down Time 



Static Report - Work and 

Equipment Downtime 



Reports on Equipment Utilization 
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ELR: Effective Load 
Ratio 
KEL: Effective Loading 
Rate 



KPI Analysis 



Reports on Overall Equipment Efficiency 

OEE: Overall equipment efficiency 
A: Availability 
P: Productivity 
Q: Quality 
 



Current Monitoring 



Feed Correction 



Railway can benefit from MCF Experience.. 

 Use of Industry 4.0 for optimisation of resources 

 Understanding bottlenecks and under utilized 

M&P 

  Monitoring actual production vis-a-vis planned 

 Monitoring operator performance  

 Online monitoring of maintenance activities 

 Predictive maintenance 

 Sending alert (SMS & Email)  

 Online Integration of Design office and 

programming stations 



THANK YOU 


