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Improving Life Cycle Performance with 
Data-Driven Solutions



Responsible for Life Cycle Service 

at Plasser & Theurer

"With 20 years of experience in after-sales service, I 

know why customers want to take full responsibility 

for the installed machines and how high availability 

and reliability can be achieved at the lowest possible 

cost.”

Markus Kaltseis

Responsible for Data Services 

at Plasser & Theurer

“As mechanical engineers, we add value to your 

machine operation and maintenance by leveraging 

insights derived from data of your machine.”

Dr. Christopher J. Rothschedl
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Why Do Companies Invest In Machines?

Life Cycle of a Machine

EXPECTATIONS

• Highest Reliability

• Highest Availability

• Highest Precision

• Highest Capacity

BOTTOM LINE

• Best Performance

• Highest Profit

• „getting the job done“
Successful Machine Operation for 20+ Years
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Common problems during machine life cycle

• unplanned break downs – all time during 

operative usage

• preventive checks without integration of 

machine supplier – for hopefully eliminating 

unplanned maintenance or repair efforts

• fixing urgent problems during machine usage 

time – manufacturer know-how is missing

• losing valuable time and generating avoidable 

costs during productive usage of machine

Actual Cycle of Usage of a Track Maintenance Machine 

Life Cycle of a Machine
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SUCCESS
...

...for 
owner

...with 
manu-

facturer

...with 
Data 

Services

...with 
expertise

“SECRETS” of “SUCCESS”

• the value-creating split of 

maintenance tasks between 

owner and manufacturer

• take-over of beneficial 

responsibility of owner and 

manufacturer

• using machine data and 

advanced analysis approaches 

during operation

• concentration on core business

How Are Services Ensuring Profit for the Owner?

Life Cycle of a Machine
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Domain Expertise as a (Data) Service

How Can Data Be of Help?
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Is It That Simple?

Correlating Trends For Insights?

Correlation > 95%
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Comparing Trends Alone Can Lead to Spurious Correlations

Correlation Does Not Equal Causation

Sources, cf.: 

• T. Vigen, “Spurious Correlations – Correlation does not equal Causation”, Hachette Books, 2015.

• USDA – United States Department of Agriculture

• NDS – National Science Foundation

• As given in the example, 

we tend to correlate data 

trends for insights. The 

context and nature of data 

are often not considered 

properly.

• A track maintenance 

machine follows principles 

of physics, hence, we must 

consider the corresponding 

physical laws in our 

evaluations.

Correlation > 95%
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Causation as Primary Driver for Machine Understanding

Holistic Approach to Machine Data Analysis

DATA

INFORMATION

KNOWLEDGE

UNDERSTANDING

Cyber-Physical

System

Idea

Metadata, 

Semantics

Abstraction,

Situative and 

Contextual Framework
Functional Apps Condition Monitoring

Predictive Maintenance

Prescriptive MaintenanceReports

Incident Analysis

Physical Problem 

Formulation
(Engineering) 

Feedback

C U S T O M E R  B E N E F I T

Sources, cf.: 

• C. J. Rothschedl, “Concepts, Methods and Systems for Machine Data Analysis”, PhD Thesis, Chair of Automation, University of Leoben, 2020.

• C. J. Rothschedl, R. Ritt, P. O’Leary, M. Harker, M. Habacher, and M. Brandner, “Extended Abstract: Real-Time Data Analytics in Raw Materials Handling”, Real-Time Mining Conference, October 2017.

• C. J. Rothschedl, “Condition Monitoring of Large-Scale Slew Bearings in Bucket-Wheel Boom-Type Reclaimers“, Diploma Thesis, Chair of Automation, University of Leoben, 2016.

• R. L. Ackoff, “From data to wisdom“, Journal of Applied Systems Analysis, vol. 16, pp. 3--9, 1989. 2021-11-17c.rothschedl, m.kaltseis 9



Causation – An Example

Holistic Approach to Machine Data Analysis

…, 42991, 43024, 42958, …

…, 81.2, 81.3, 81.1, … [°C]

Temperature of hydraulic 

oil too high for too long

P&T Machine

PT1000 

Temperature 

Sensor

Sensor & 

Controller 

Metadata

High utilization of aggregate #2 

hydraulic motor due to higher 

resistance of the ballast
Aggregate Upgrade Intelligent Hour Meter

Ballast Renewal necessary?

Ballast Cleaning necessary?

Hydraulic oil temperature above 80°C for 

t>25s indicates increased friction/load
Engineering feedback;

How can we avoid overutilization 

due to stiffer ballast?

C U S T O M E R  B E N E F I T

Machine is overutilized, 

increased wear is expected

01010101110

!

?
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Predict

Once a system is 

understood to a certain 

extent, simulated scenarios 

are of support for partly 

forecasting a machine‘s 

state and condition.

Diagnose

Detected time frames or 

sequences are being 

evaluated in detail to 

discover any causal 

relationships within the 

available data and 

metadata of a machine.

Detect

Abnormalities are being 

detected in the operational 

and maintenance data of a 

machine in question. For 

this, a robust and versatile 

data infrastructure is 

mandatory.

A Multi-Step Effort is Required for Sustainable Benefit

How Do We Gain Machine Understanding?

tt

!

t

?
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Predict

Wear can be indicated by:

• oil pressure profile,

• load oscillations,

• component operating hours.

Diagnose

Pressure loss above leakage 

limits, cylinder is about to fail; 

caused by too many load 

oscillations & progressed wear

Detect

Crawler cylinder: Oil pressure 

is outside (below) expected 

reference range

A Track Laying/Renewal Machine as an Example

How Do We Gain Machine Understanding?

tt

!

t

?

!
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• The ultimate goal is to derive a detailed understanding of a machine‘s response 

behavior to operational loads and to its environment.

• Comparing sensor data trends alone will not be sufficient to reach forecast ability.

• Domain expertise is vital to gain holistic and sustainable machine understanding.

• The more fundamental a machine is understood, the better the insights expected.

• A first step into better understanding your machine’s operation: Intelligent Hour Meter.

From Raw Data to Machine Understanding

Road to Predictive Maintenance

INFORMATION

“Based on the hour meter,

I do have 3000 hours of 

lifetime available.”

KNOWLEDGE

“Based on how the machine 

has been utilized, I do have 

2700 hours of lifetime available.”

UNDERSTANDING

“Based on previous learnings and 

current behavior, the predicted 

behavior will lead to a remaining 

lifetime of 3200 hours.”

live data + historical data + simulated/predicted data
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How Do We Care About Your Machine?

Global Customer Service 

SPARE & WEAR PARTS

Worldwide close to our customers. More than 60.000 

parts available on short notice through our network

FIELD SERVICE

Global experts with local presents. Keep your machine 

on its best availability and performance.

LIFE CYCLE ENHANCEMENT 

Smart Solutions for extended lifetime. Increase your 

machine capabilities and operational lifetime. 

DIGITAL SERVICES & FLEET SOLUTIONS

Bring your machine into the future. Machine and fleet 

connectivity & functionality for optimized machine operation.

TRAINING & SUPPORT

Share experience, gain knowledge. Increase your 

operator performance by getting to know the equipment. 
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Dr. Christopher J. Rothschedl

Markus Kaltseis

Global Customer Service

“Improve machine performance by 
leveraging data the causal way.

We provide the synergy of customer 
feedback and machine understanding, 

for you to focus on your core business.”
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