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Scope

 I4.0 for existing process and machines

 Customized and co-creation projects, Bosch, Rexroth and 

Supplier

 Success Fee

 Competitiveness increase via the first steps of I4.0:

• efficiency increase, 

• failure prediction, 

• cycle time optimization, 

• reduction of manufacturing costs (labor, maintenance, tooling…)

Improvements never achieved before or without application of 
artificial intelligence
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Scope in “other words”
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Structure Overview

Monitoring of “Vital Signals” / Characteristics. Alarms and notifications for “abnormal“ conditions

Co-creation from Lean till Artificial Intelligence activities
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Timeline

Start

• Start project 
(technical 
evaluation)

• Sign of 
confidential 
agreement 
and or letter 
of Intention

Month 1

• Pre-Project 
alignment

• VSM / VSD 
(Lean project  
/ Starting 
base)

Month 2

• Project 
confirmation

• Contract and 
Payment of 
entrance

• Start of 
installation

Month 4

• Finalize Project 
installation

• Start of 
Condition 
Monitoring

Year 1

• Optimizations

• Evaluation of 
improvement 
via CP and 
supplier    

• Cash back1 
50/50%        (-
Entrance)

Year 2 

• Optimizations

• Evaluation of 
improvement 
via CP and 
supplier 
50/50%

• Cash back   
50/50%

Year 3

• Optimizations

• Evaluation of 
improvement 
via CP and 
supplier 
50/50%

• Cash back 3

• Finalization of 
“cash back” 
and project.

Closing

Improvement Cycles / Cash BackProject executionPre-project

Data Mining, Optimization and Improvement cyclesSensors, Gateway and Software CMUnderstand and define focus & targets
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Implementation Steps

Step 3 – Data Mining , Artificial intelligence software for machine learning, 
predictive maintenance and process optimization. 

Step 2 – Implementation of condition monitoring SW (Nexeed – BCI) Identifies 
issues faster by monitoring machine-relevant parameters 

Step 1 - Sensorization of machines with external hardware and Bosch 
products:
Sensors: Current, Temperature, Iot Gateway and others, defined by demand.

Step 0 - Value Stream Mapping / Value Stream Design _ with additional focus 
on i4.0 
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Right limits can 
assure early 

warning, 
optimizations …

I4.0 Retrofit - Project with Suppliers
Conditioning Monitoring – Electric Current Profile - Example



1st - Detect problems in the machines + early warning for predictive maintenance.

2nd - Challenge and optimize the process (improvement on cycle time + productivity).

3rd - Detect problems in the tooling / parts + early warning for processes interaction. 
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Artificial Inteligence Roadmap

Machine 
instrumentation

- Signal 
Acquisition

Data collection/ 
Validation

- Sample rate

- Noise removal

AI problem 
understanding 

What is normal or 
abnormal?

“x” Brains –one 
for each vital 
signal / 
characteristic.

What are the right 
alarms and errors 
limits?

1 Brain for each 
machine –all vital 
signs.

What is the 
correlation 
between all  
measured 
characteristics?

1 Brain for the 
process –all vital 
signs and all 
machines.

What is the 
optimal process?
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Improvement KPI´s - Example
YTD better than target

YTD better than SB

YTD worse than SB

Cycle KPI
Starting 

base 
Target PDCA Gain Status 

1st

OEE (%) 78,5 68,3 71,2 80,0 83,9 84,3 90,0 A 17,4%

Maintenance Costs 
(BRL/100pcs)

10,0 7,3 7,1 7,2 4,0 5,3 5,0 D 47,2%

2nd

Cycle Time  (Sec/pcs) 25,0 25,0 25,0 25,0 24,6 24,0 21,5 D 14,0%

Labor Cost
(BRL/100pcs)

13,0 13,3 16,4 12,8 11,8 12,3 7,0 D 10,5%

3rd

Internal Defect Rate 
(PPM)

10.010 12.954 9.719 16.235 9,834 12.804 7.337 P 2,8%

Tooling Cost 
(BRL/100pcs)

4,7 4,2 5,4 4,7 5,5 4,9 2,6 P 4,2%

Focus and Improvement KPI´s –Target (All Cycles)

Lean & Continuous 
Improvement

Condition Monitoring

Machine Learning

Monthly Monitoring

Improvements cycles and KPIs customized according project targets.
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Application and gains examples.



-50%
Maintenance Costs

+15%
Overall Equipment 

Efficiency(OEE)

CP/ASD-LA | 27/09/2018

© Robert Bosch Ltda 2018. Reserves all rights even in the event of industrial property rights. We reserve all rights of disposal such as copying and passing on to third parties
11

1,0
ROI (year)

-10%
Cycle Time

Industry 4.0 - Bosch
I4.0 Retrofit
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Logística com RFID

10%

Increase of 
process 

efficiency

30%

Reduction of 
stocks in 
process
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Energy Platform

Higher 
efficiency in 
maintenance

Reduction of
energy consuption

1.65Mio. EUR

Homburg plant

40%
reduction of costs 
with pressure air 
in Blaichach plant


