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Design objective to developing 
dynamic test capability 

ÅPressure = 140 MPa 

ÅFatigue, fracture, tensile tests 

ÅPressure vessel with internal 
transducers 
ï Specimen load: strain gage load cell 

ï Specimen displacement: LVDT  

(linear variable differential transformer) 

12.7 mm 

LVDT 

26.4 mm 
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Design concept of pressure vessel 

Viton o-ring 

Custom 
LVDT 

Ø 101 mm 
(4.0 inch) 
 

Specimen 

Custom 
Load Cell 

Pressure vessel * 

190 mm 
(7.5 inch) 

Viton o-ring 

Outside 
Pull Rod * 

Inside 
Pull Rod* 

216 mm 
(8.5 inch) 

380 mm 
(15 inch) 

End Cap * 

End Cap* 

* Material: A286 Precipitation hardened austenitic stainless steel 
 

Electrical 

feedthroughs 
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Design concept of pressure vessel 

Balance 
Chamber 

Dynamic U-cup 
Seals 

Outside 
Pull Rod * 

Inside 
Pull Rod* 

End Cap * 

* Material: A286 Precipitation hardened austenitic stainless steel 
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Construction of  
dynamic U-cup seals 

Activation 
spring 

Backup ring 
Teflon/PEEK 

Seal 
Teflon/graphite 

Gas 
Pressure 
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In situ transducers 

Vented 

LVDT 

 

Strain gaged 
Load cell 

Karma alloy 
SK-13-150-350 
Full bridge 
8 strain gages 

7075-T6 
aluminum 
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CT specimen assembly with  
LVDT and DCPD 

DCPD excitation 

DCPD excitation 

Compact tension 
(CT) specimen 

Direct Current Potential 
 Drop (DCPD) sense wires 

LVDT 
Displacement 

transducer 
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Test capability boundaries 

Tensile/fracture Fatigue 

Pressure 3-138 MPa 3-138 MPa 

Temperature 21 °C 21 °C 

Force 44 kN 22 kN 

Displacement 25 mm 5 mm 

Test control .025-25 mm/s: tensile 

1 minute ς 1 day : Fracture 

0.001-10 Hz 
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