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Miniature Specimen für LCF/TMF

Sand-Blasting

Specimen Thickness 

0.5 mm to 1.0 mm

Gauge 

Length
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Susceptor + Anti-Buckling Restraint

21

Slot for 

Thermocouple

Slot for 

Thermocouple
Side Extensiometer Rods

21
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Put together Susceptor and Specimen

21

Miniature Specimen 

0.5 to 1.0 mm thick

Side Extensiometer Rods ZrO2

Susceptor + Anti-Buckling Restraint Combination
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Fixturing Technique

1

FF Clamping Force

by hand by hand

hydraulic hydraulic

Wedges 20°

Specimen

+ +
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Body of Fixture Specimen “Free flying”  Susceptor

Fixturing Technique
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Fixturing with Induction Heating Device

Body of Fixture

Body of Fixture

Thermocouples

PtRh/Pt Type S

Induction Coil 1

Induction Coil 2

Side Contact  

Extensiometer 

with ZrO2 Rods
ZrO2 -Anti-

Friction Tiles
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Set-Up for Complex TMF-Testing

Induction 

Oscillator 1
Induction 

Oscillator 2

Water 

Cooling

Water 

Cooling

Mini-Fan 

Cooling

Susceptor

Side 

Extensiometer 

with ZrO2

Rods
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Hysteresis Loop 1st Cycle 12%-Cr-Steel

no buckling

at high strain 

amplitudes 

and low friction

tension

compression

Original 

Print-Out
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Hysteresis Loop 1st Cycle 12%-Cr-Steel

elastic 

modulus 

check

Original 

Print-Out

3/17/2016 7-9 April fatigue 2003 Cambridge

Reverence/Name of Presentation/SNALSTOM (Switzerland)Ltd© 2002Preliminary/for discussion purposes only. We reserve all rights in this document and in the information contained therein. 

Reproduction, use or disclosure to third parties without express authority is strictly forbidden.

12

Hysteresis Loop Cycle 1006 12%-Cr-Steel

long term 

testing

no friction 

indication

Original 

Print-Out
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cyclic stress-strain-curve 12%-Cr-steel
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Miniature Specimens Cut-Out

Pressure Side Wall 

of a Cooled Engine 

Blade out of 

Operation

Electrical 

Discharge 

Spark Erosion 

Cut-Out          

of 4 coated 

Miniature 

LCF/TMF 
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TMF-Test 100/1000°C

Thermocouples

Induction 

Coil 1

Air Cooling

Side Contact 

Extensiometer

Induction 

Coil 2

Air Cooling
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SX-single crystal about <001>
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

Summary
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

 Experimental Work

- Safe Fixture with Wedges

- Anti-Buckling Restraint for HT

- Susceptor for Induction Heating

- Cooling for Thermal Mechanical Fatigue

Summary
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

 Experimental Work

 Working Free-Flying Anti-Buckling Restraint

- Single Crystal Material (SX)

- “Free-Flying” Restraint

- Oxidation Resistant Material

- Low Friction Forces with ZrO2-Tiles

- Adaptable for 0.5 to 1.0 mm Specimens

Summary
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

 Experimental Work

 Working Free-Flying Anti-Buckling Restraint

 Working Susceptor and Induction Heating

- Single Crystal with Ceramic Tiles

- DUPLEX-Induction Heating with 2 Coils

- 2 Independent Temperature Controller

- 2 PtRh-Pt (S) Thermocouples  0.35mm 

Summary
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

 Experimental Work

 Working Free-Flying Anti-Buckling Restraint

 Working Susceptor and Induction Heating

 Working for LCF, TMF, CSR, Tension/Creep

- Validation Tests with 12%-Cr-Steel

- Validation with Single Crystal

- TMF-Tests with coated/uncoated Material

Summary
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HIGH TEMPERATURE AXIAL STRAIN-CONTROLLED 

LCF/TMF FATIGUE TESTING OF FLAT-SHEET SPECIMENS

 Design Task for LCF, TMF, CSR, CREEP

 Experimental Work

 Working Free-Flying Anti-Buckling Restraint

 Working Susceptor and Induction Heating

 Working for LCF, TMF, CSR, Tension/Creep

 Application for Materials 

- as cast, rolled

- out of operation, degraded

- coated in Original Condition

Summary
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