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Bosch Group —
Focus Manufacturing
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Bosch Group
Key figures 2019

77.9 billion euros 402,800
Bosch Group sales revenue RRQ\ associates
A ][ A |
Mobility Industry Consumer Energy & Building 60 /0 Share
Solutions Technology Goods Technology of sales
(0) (0) (0) (0)
60% 9% 24% 7%
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Our Mission —
Factory of the Future




1. Incoming order

Factory of the Future . Capacity expansion
Customized mass production 3. Material flow & production

Quantity: 500 pcs. 1000 pcs.
Delivery: 4 days 4 days p

rexroth

A Bosch Company
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4.0 Software Solutions —
From data to Information




Increase efficiency and create new business
The 3 steps to digitize machines (from sensors to cloud)

“Cloud” cockpits — Visualization &
Analytics (SW)

loT Gateway & Intelligent Edge

Sensors and devices (HW)

i ! | P
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DC-AE/SMP4 - PLC & IoT | Aug. 2019 rex roth

© Bosch Rexroth AG 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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loT Gateway
Data collection

loT Gateway

Data

Output:
Bosch Rexroth loT Gateway

Cloud Systems, Data Bases &
Machine(s) & Sensors Software udsy

Protocols

get one standard data solution for all your machines — flexible and future-proofed

DC-AE/SMP4 - PLC & loT | Aug. 2019 rexroth
© Bosch Rexroth AG 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Increase efficiency and create new business
Indeed, each and every life cycle phase..

from retrofitting of machines from ..to improving engineering of cutting
Robert Bosch built in the 19t century.. edge technology.

DC-AE/SMP4 - PLC & IoT | Aug. 2019 rex roth
© Bosch Rexroth AG 2019. All rights reserved, also regar tation, reproduction, editing, distribution, as well as in the eve s for in
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Predictive Maintenance
Bosch Nexeed Software




Nexeed Production Performance Manager (PPM)

Use case overview

Process
Monitoring

Condition
Monitoring

e

Reducing
production errors
and process
deviations to a
minimum

Ongoing status
recording for
maximum
transparency

BCI/MKT | 2019

Predictive
Maintenance

Configurable
rules, automatic
messages and
job assignments

Flexible i4.0
multipurpose tool

===

Gleichlauffehler Geber-4 VIM mit

For customized
applications in
manufacturing
facilities
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Nexeed Production Performance Manager (PPM)
Predictive Maintenance — Rules overview

T sae B ojamc B swsc B cows | indvidwal

» Upper/lower limits » Dynamic limits » Process capability index P> Hit of events Rules that can be developed
» Trend recognition; Sum of two » Reference series as limit » Normal distribution » Hit of process results for your individual use case.
measurements » Jump detection » Nelson rules » Event sequence detection We offer a guided approach to

> Static target with tolerance;Range find the solution you need!

— Workshop & customized
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Nexeed Production Performance Manager (PPM)
Condition Monitoring

Device Status © BOSCH Chose between live measurements
and historic data

Historic Process Fules Events Details
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& Items - Eh 57 -~ :
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- 460
= - Enables full-screen mode to
P ~ A [ ] monitor certain measurements
- R - o : ' directly at the production line
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& as, ° :
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Nexeed Production Performance Manager (PPM)

Process Monitoring

Device Status

& BOSCH

Filter by: date, program,

part type ID, part ID
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Intralogistics

Optimize internal flow of goods




Nexeed Intralogistics Execution System (IES)
Optimize internal flow of goods

Transport ul Fleet Ul Stock
Management Appl. Analytics : Management

Fleet analysis and safety features Real time information
based on sensor data about material location

Transport optimization
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Artificial Intelligence
ODIN by Bosch Rexroth




Predictive Analytics — ODiN
Six-Step Solution

Additional
Services

Zylinder
Pumpen
Motoren

Aggregate

_G DATEN
Maintenance COLLECTION

v,
Predictive j

Ventile

N\
DAQ BOX

Q. o
N\
e

——  STATUS @ Predictive Analytics 4_e,_DATA PROCESSING * ODIN Cloud Service
* Data Collection (Bosch Data Center)
REPORT

()

™M

Maintenance
Recommendation

* Machine Learning

DC-IH/SVC3 | 04/2020 rex roth
© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Predictive Analytics — ODIN
Machine Learning — Learning Phase

Learning Phase Training Model applied Machine Learning Model
e.g. Training Data through machine
Component learning algorithm

° ©
o © o °
> .. © o © © ° ® Prediction >
© (o) () @ Input
© ©
© o ©
0® Machine Learning Model 1

DC-IH/SVC3 | 04/2020
© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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Predictive Analytics — ODIN
Prediction of Failure

N

M Machine Condition

What happens?

Condition Monitoring
(rule-based)

‘ What is happened?

Condition Monitoring

Optimal ?
Maintenance Period »

What will happen? Downtime
Predictive Analytics (data-
based)
DC-IH/SVC3 | 04/2020 th
© Bosch Rexroth AG 2020. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. rex ro
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Summary of Digital Factory
Data driven decisions




DASHBOARD

Digital factory:

» Real-time insights

= Fast reaction

Result:

v" Reduces downtime costs

v' Optimizes maintenance activities

v Increased production efficiency

BOSCH




BENEFITS

&6
Transparency

in manufacturing

n|]|1¢

Productivity

Upto 5'10 % higher

Maintenance cost

Up to 25 % lower

Machine availability

Up to 15 % higher

BOSCH



Thank you for your at




