
Predictive Maintenance 

Workshop
Predictive maintenance is a technique that uses condition-monitoring 

tools to track the performance of equipment during normal operation to 

detect possible defects and fix them before they result in failure. Join 

Siemens & DMC in this workshop to learn how predictive maintenance 

can be used for your machines and increase the productivity on your 

shop floor.
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ÅWhat is Predictive Maintenance?

ÅPredictive Maintenance use cases

ÅConnectivity solutions

ÅGetting started with Predictive Maintenance ïSiemens portfolio 

ÅWhen/Where can I learn more? 

Agenda

ñHold it Harry, there is a software

update for the tooth brush!ò
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Predictive maintenance is a technique that uses condition-monitoring tools to track the 

performance of equipment during normal operation to detect possible defects and fix them 

before they result in failure.
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Å Transparency over machine 

running times enables 

planning of preventive 

maintenance

HMI2019 EMO2017

Å Individual configuration of variables enables monitoring of actual 

machine running times and states 

Å E-mail notification for maintenance at specific intervals (e.g. 

quantity-based) or based on defined thresholds

Å Timely scheduling of preventive maintenance prevents unplanned 

downtime and ad-hoc service calls

Predictive Maintenance Use Case #1 

(Machine operator): Runtime-based (preventive) maintenance
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Å Components require regular maintenance

Å No transparency about the actual running time of the 

machine, maintenance not properly 

prepared/planned

Å Unplanned downtimes require ad-hoc service calls 

(e.g. replacement of components), spare parts not 

always available

Å Rescheduling due to machine failure

Example for 10 machines: 

Savings minus recurring costs: 4600 ú/year

Amortization of one-time costs: (5.320/4600) = 1,16 

years

Transparency
ÅGreater transparency and 

information quality

Å Higher machine reliability and 

avoidance of unplanned downtimes 

through optimized maintenance 

intervals

Å Avoidance of downtimes and 

(reactive) service calls

Å Cost reduction through optimal 

maintenance cycles

Cost 

Created by Christian Baptistfrom the Noun Project

Availability

Improvement
Created by BomSymbolsfrom the Noun Project

Situation today

Created by Ravindra Kalkanifrom the Noun Project

With MMM

Monetary Value

Purpose
Created by Bonegolemfrom the Noun Project

Benefits

CNC Shopfloor Management Software

https://www.youtube.com/watch?v=uBc6uBWGvaE
https://www.youtube.com/watch?v=otxcAkmuSi4
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Time-to-market is crucial 

competitive factor. Predictive 

maintenance measures can 

reduce unexpected downtimes by 

70%. The optimized repair 

planning can save about 12% of 

maintenance work and up to 30% 

of costs (World Economic Forum, 

2015).

Video

Regularly making a mechanical fingerprint of the 

machine tool. Certain parameters are captured 

and can be analyzed by experts

ÅComparison of parameters over the time

ÅComparison among different machines

ÅParameters: Stiffness, Friction, Backlash, 

Quadrant error, Signature

ÅAutomatic generation of test programs

Predictive Maintenance Use Case #2

Machine Health
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AMM /C

Problems with machines seldomly occur, but sudden 

and unexpected and lead to downtime.

Problems with machines seldomly occur, but sudden 

and unexpected and lead to downtime

Maintenance is done inefficiently based on fixed 

schedules or based on experience with buffer

Similar machines show different performances and 

change it over time. However, it is difficult to make a 

comparison and understand the root causes

Saving

8100 EUR per year

ROI:

1.88 years

Efficiency

Monetary Value

Future Process
Created by BomSymbolsfrom the Noun Project

Process Today

Created by Ravindra Kalkanifrom the Noun Project

Relevance
Created by Bonegolemfrom the Noun ProjectEnhanced machine 

availability based on 

mechanical fingerprints 

of machine tools

Cost & Speed

Flexibility

Quality

Benefits
Created by Bonegolemfrom the Noun Project

ÅEnhanced machine availability 

due to avoidance of downtime

ÅTrochoidal milling enables faster 

manufacturing

ÅUnderstanding of machines enables 

faster adaption of production

ÅForeseeing instead of reacting

ÅUnderstand machine parameters 

that are critical for quality

ÅIntervene before producing low 

quality batches

Created by Christian Baptistfrom the Noun Project

http://www3.weforum.org/docs/WEFUSA_IndustrialInternet_Report2015.pdf
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Focused on customers 

using a CAM system to 

create new part programs

Ą It is getting more and 

more common to provide 

a digital twin before the 

real machine 

VNCK Hemrle VNCK Skoda    

Before the machine is delivered you can 

Årun in part programs (check whether the 

program can be executed, optimize 

machining)

Ådetermine the machining time and optimize 

entire production 

Åtrain the machine operators 

Åcreate and check new part programs

Predictive Maintenance Use Case #3

Digital Twin
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Machine delivery

After you have purchased the machine you have to 

wait the physical machine delivery to ramp-up the 

production w/ new machine

Machine ramp-up

After machine delivery you have to run-in existing 

part programs, optimize the programs at the 

machine , train the machine operators, etc. directly 

at the machine

Saving depends on use case:

xxx EUR per year

depending on operating mode

Efficiency

Monetary Value

Future Process
Created by BomSymbolsfrom the Noun Project

Process Today

Created by Ravindra Kalkanifrom the Noun Project

Relevance
Created by Bonegolemfrom the Noun Project

Virtual NC kernel inside 

Benefits

ÅUp to 70% time reduction of ramp-

up time of a real machine after all 

tests are executed on a virtual one

Cost & Speed

Created by Christian Baptistfrom the Noun Project

With VNCK

https://www.youtube.com/watch?v=6bnSdz7jInY
https://www.youtube.com/watch?v=yvHTMY8rDQE
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Focused on customers 

using a CAM system to 

create new part programs

Ą It is getting more and 

more common to provide 

a digital twin before the 

real machine

CHECKitB4         VNCK Skoda    

Before machining following activities can 

be applied: 

ÅTest the part program (G-code) 

regarding collisions

ÅCheck the precise marching time (align 

the entire process)

ÅChange to another in virtual 

environment and check the part 

program

Predictive Maintenance Use Case #4

Tool Collision and Simulation 
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New part programs

In order to create part program (G-code) the CAM code has 

to be interpreted by post-processor. After postprocessing the 

part program (G-code) will be executed at the real machine 

for the first time -> risky and time consuming w/o pretesting

Machine change

If the targeted machine is not available for machining you 

cannot be sure that this part program can be executed on an 

another machine w/o collisions

Saving depends on use case:

xxx EUR per year

depending on operating mode

Efficiency

Monetary Value

Future Process
Created by BomSymbolsfrom the Noun Project

Process Today

Created by Ravindra Kalkanifrom the Noun Project

Relevance
Created by Bonegolemfrom the Noun Project

Virtual NC kernel inside 

Flexibility

Speed

Benefits

ÅEssential risk minimization at the 

real machine due to the virtual 

simulation

ÅSwitch to another machine in a 

virtual environment and check the 

feasibility  

ÅFaster ñgreen lightò by entirely 

tested part programs ïñéjust press 

cycle startò

Risk free

With VNCK

https://www.youtube.com/watch?v=6bnSdz7jInY
https://www.youtube.com/watch?v=Q8b314AhZAQ
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Adaptive control is widely 

used in roughing and 

semi-finishing operations

Ą Can bring strong 

competitive advantage

ACM principle ACM in action

ACM monitors the current cutting conditions in 

real-time and automatically adjusts the feed 

rate to the optimum speed.

If overload is detected, ACM reduces the feed 

rate and can trigger an alert to stop the machine

Predictive Maintenance Use Case #5

Dynamic Part and Tool protection 
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With 

ACM

Rigid and inflexible cutting parameters

Constant feed rate, despite varying cutting 

conditions (such as cutting depth, material 

inhomogeneity, uneven workpiece surfaces)

Enhanced wearing of tools/ tool breakage

Due to load peaks

Opportunity cost due to decreased speed

Machine tools could run faster if conditions allow

Saving:

24000-36000 EUR per year

depending on operating mode

Efficiency

Monetary Value

Future Process
Created by BomSymbolsfrom the Noun Project

Process Today

Created by Ravindra Kalkanifrom the Noun Project

Relevance
Created by Bonegolemfrom the Noun Project

Adaptive feed 

control according 

to spindle load

Flexibility

Quality

Benefits
Created by Bonegolemfrom the Noun Project

ÅCycle time reduction of 5-30% to 

shorten time-to-market 

ÅEnhance tool stand time by                      

50-150% and incr. machine availability

ÅOptimization even for small lot sizes

ÅAutomatic mode/ multi machine 

operation is facilitated

ÅIncreased Workpiece quality due to 

constant loads

ÅIndication of tool wear

Cost & Speed

Created by Christian Baptistfrom the Noun Project

Created by Faisal Yudha Nugrahafrom the Noun Project

https://www.youtube.com/watch?v=brI8iJGamQQ
https://www.youtube.com/watch?v=R8tCHTr4UKw



