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LINKING DIGITAL TWINS TO 
USE TIME SERIES FOR 
PREDICTIVE MAINTENANCE AT 
COMPONENT LEVEL
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Technical Motivation

Predictive maintenance techniques are designed to help determine the condition of 
in-service equipment in order to estimate when maintenance should be performed. 
This approach promises cost savings over preventive based maintenance.

Challenges:
• Data availability
• Accuracy
• Integration in Maintenance
• Reduction of uncertainties
• Identification of impact on logistics
• Analysis of operational costs
Hendrik Meyer, 15.09.2023



INTRODUCTION

D
LR

 M
O

 C
C

BY 3.0

Hendrik Meyer, 15.09.2023



Digital Twin
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Stakeholder
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Digital Thread Component
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Use Case

 Position?
 Parameter?
 Unit?
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Digital transformation in maintenance on the example of a tire pressure indicating system, Meissner et al., AST 2019

ID‘s needed



Health Index
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• Health condition expressed by 
Health Index

• One Health Index per wear 
mechanism

• Each Health Index has reference 
value, e.g. maximum number of load 
cycles or max. temperature value

• Group of health indices can be 
summarized by superordinate HI

• Time progression of HI expressed by 
wear correlations depending on 
different parameters

ℎ𝑖𝑖 =
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐 𝑝𝑝𝑠𝑠𝑐𝑐𝑠𝑠𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑣𝑣𝑠𝑠𝑣𝑣𝑐𝑐𝑐𝑐
𝑐𝑐𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑝𝑝𝑠𝑠𝑐𝑐𝑠𝑠𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑣𝑣𝑠𝑠𝑣𝑣𝑐𝑐𝑐𝑐



Remaining Useful Life Workflow
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 Workflow for residual life calculation (RUL) of selected components based on 
real flight data.
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Data Interaction
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Distributed Digital Twin
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Request UID
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Initialization of DT
UUID Component: de710a84-46bb-47a0-
a563-06eb6266155f
UUID Data Set:ec2cba2b-705a-4f81-b772-
df934efb9f19
IP Address first Data Set: 126.58.78.219
Data Type: Design Data
Stakeholder: Design Company 
Date: 24.05.2020



Digital Twin Aircraft

Hendrik Meyer, 15.09.2023 DIGITAL TWINS STORAGE AND APPLICATION SERVICE HUB (TWINSTASH) S. Haufe∗, M. Bäßler∗, C. Pätzold†, M. Tchorzewski†, H. Meyer‡, E. Arts‡, A. Kamtsiuris‡; DLRK 2022
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Challenges

 In the first use case manual linking of data
 Standardization of data identifiers required for automation

 In the first use case no user rights management on parameter level
 Access rights management at parameter level necessary

 Digital Twin Concept for the whole aviation industry needed
 First approaches available (Industry 4.0, Digitial Twin Web)

 Requirements on data quantity and quality based on use case
 Design concept needed for digital twin interaction
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