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sensXPERT Introduction

Parent Company:
NETZSCH

Founded:
1962 (Analyzing and Testing)

Global scientific instrument and thermal 
analysis leader with 4100+ employees present 
in 36 countries 

Corporate Venture: 
NETZSCH Process Intelligence GmbH

Founded: 
2019

Technology startup developing intelligent 
manufacturing solutions
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sensXPERT Digital Mold

Technology Overview

1. integrated sensor hardware to measure critical process
parameters

2. edge device to evaluate machine and material data for
automated process optimization

3. cloud service and customizable dashboards



In-Mold Thermal Analysis



Material Knowledge at the Heart of Process Enhancement

• Measuring material behavior

• resin viscosity, degree of cure, glass-transition, 
material condition (mixing ratio, ageing, shrinkage, contamination)

• Combined with third-party measurement devices 
(pressure transducers, thermocouples, and more)

Real-Time Material Characterization with Dielectric Sensors

• Thermosets and thermoplastics
• Fiber reinforced polymers
• Mineral casting

MATERIALS

• (Reaction) Injection Molding 
• Compression Molding 
• Resin Transfer Moulding Processes
• Autoclave Curing

PROCESSES



Dielectric Analysis

• Observes the behavior of material under the application of an electric field

• Molecules in the material sample have a net electric charge 

• Interact with the electric field

• Ion viscosity – An analog to mechanical viscosity



Dielectric Analysis

Traditional parallel plate electrodes Interdigitated “comb“ electrodes sensXPERT in-mold sensor



Dielectric Analysis: Ion Viscosity

180 °C / 350 °F mono-component epoxy system

RTM / Infusion Epoxy

Standard process data

 
• Temperature ramp

• Holding time

• No viscosity or cure information



Dielectric Analysis: Ion Viscosity

Introduction of the material

Minimum resin viscosity

Progression of cure / gelation

Completion of cure

sensXPERT process data 

180 °C / 350 °F mono-component epoxy system

RTM / Infusion Epoxy



Dielectric Analysis: Ion Viscosity

180 °C / 350 °F mono-component epoxy system

RTM / Infusion Epoxy

Introduction of the material

Minimum resin viscosity

Progression of cure / gelation

Completion of cure

sensXPERT process data 



Dielectric Analysis: Ion Viscosity



Process Predictions and 
Optimization



Machine Learning and Process Optimization

In-Mold Measurements

Kinetic Model

Degree 
of Cure

Glass Transition 
Temperature

Data Preprocessing

ML ModelData Prediction & OptimizationTraining & Testing

Thermal Analysis

Temperature

Machine DataDielectric Measurement



Simulation and Optimization

A data driven solution.

 
• AI model calculates and predicts 

material properties

• Dynamically control and adapt the 
process to ensure constant quality

Real-Time Process Optimization



Simulation and Optimization

A data driven solution.

 
• AI model calculates and predicts 

material properties

• Dynamically control and adapt the 
process to ensure constant quality

Real-Time Process Optimization



Process Monitoring and 
Customized Dashboards



Cloud Service

• Process transparency

• 24/7 access on any device

• Customizable dashboards

• OpenAPI: flexible data handling



Cloud Service



INDUSTRIES WE WORK WITH

Renewable EnergyBuilding & ConstructionAerospaceAutomotive

Electronics EncapsulationConsumer GoodsMilitary DefenseElectrical Applications



Electronics Encapsulation



sensXPERT USE CASE:
OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY

Component: High-power electronics circuit board

Material: Epoxy molding compound

Quality criterion: Degree of cure > 90%

Target cycle time: 3 minutes



Component: High-power electronics circuit board

Material: Epoxy molding compound

Quality criterion: Degree of cure > 90%

Target cycle time: 3 minutes

sensXPERT USE CASE:
OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY



Degree of Cure Predictions After 30 s

sensXPERT USE CASE:
OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY



Dynamic Process 
Optimization

 
• Actively control process to reduce 

cure deviation by 50%

• Up to 10% reduction in cycle time

• Improved automation

Real-Time Process OptimizationReal-Time Process Optimization

sensXPERT USE CASE:
OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY





Component: Automotive composite battery enclosure

Material: Polyamide 6, glass fiber, carbon fiber

Quality criterion: Degree of polymerization > 90%

Target cycle time: 10 minutes

sensXPERT Use Case:
T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE



Component: Automotive composite battery enclosure

Material: Polyamide 6, glass fiber, carbon fiber

Quality criterion: Degree of polymerization > 90%

Target cycle time: 10 minutes
source: wikipedia.org

ε-Caprolactam Polyamide 6

Thermoplastic Resin Transfer Molding
In-Situ Polymerization

sensXPERT Use Case:
T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE



sensXPERT DEA Sensor

sprue

Upper Mold Lower Mold

sensXPERT Use Case:
T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE
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Polymerization & Crystallization

1
Polymerization

formation of unoriented polymer 
chains

2 Crystallization
parallel orientation of lamellae

Pictures from: Céline Vicard, Olivier De Almeida, Arthur Cantarel, Gérard Bernhart, Experimental study
of polymerization and crystallization kinetics of polyamide 6 obtained by anionic ring opening

polymerization of ε-caprolactam, Polymer, Volume 132, 2017, Pages 88-97.
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Real-Time Process 
Transparency.

 
• Actively control and measure 

degree of polymerization

• Eliminate scrap from premature 
demolding

• Reduce cycle time
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sensXPERT Use Case:
T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE



of existing scrap 
reduction

50%
Up to 

energy savings 

23%
Up to 

cycle time 
reduction

30%
Up to 

installation 
& downtime 
reduction

15
Up to 

days  p.a.

RESULTS OF sensXPERT®



Alec Redmann 

m: +1 781 528 5411

 e: alec.redmann@netzsch.com

www.sensxpert.com


	Slide 1
	Slide 2: sensXPERT Introduction
	Slide 3: sensXPERT Digital Mold
	Slide 4: In-Mold Thermal Analysis
	Slide 5: Material Knowledge at the Heart of Process Enhancement
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Process Predictions and Optimization
	Slide 13: Machine Learning and Process Optimization
	Slide 14
	Slide 15
	Slide 16: Process Monitoring and Customized Dashboards
	Slide 17: Cloud Service
	Slide 18: Cloud Service
	Slide 19: INDUSTRIES WE WORK WITH
	Slide 20
	Slide 21: sensXPERT USE CASE: OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY
	Slide 22
	Slide 23: sensXPERT USE CASE: OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY
	Slide 24: sensXPERT USE CASE: OPTIMIZING ELECTRONICS ENCAPSULATION FOR E-MOBILITY
	Slide 25
	Slide 26
	Slide 27: sensXPERT Use Case: T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE
	Slide 28: sensXPERT Use Case: T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE
	Slide 29
	Slide 30
	Slide 31: Polymerization & Crystallization
	Slide 32
	Slide 33: sensXPERT Use Case: T-RTM FOR AUTOMOTIVE COMPOSITE BATTERY ENCLOSURE
	Slide 34
	Slide 35

