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INTRODUCTION
1) Hiperco 50A is a highly desired material for use in cryogenic 

applications, specifically for adiabatic demagnetization refrigerators 
(ADRs) due to its magnetic field shielding capabilities. 

2) Hiperco 50A is used to provide magnetic shielding to the ADR stages 
in NASA’s Resolve instrument. 3rd Stage ADR Magnet 

Shields
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Hiperco 50A Material
1) Hiperco 50A is an iron-cobalt-vanadium alloy known for its high 

magnetic saturation properties and high strength.
2) Applications: transformers, manufacture of rotor and stator 

laminations in motors, ADR magnetic shielding.
3) Summary of room temperature properties (properties gathered from 

Carpenter Specialty Alloys data sheet)

4) Concerns: It is not known if Hiperco 50A becomes increasingly 
brittle at cryogenic temperatures. It is also unknown if the ultimate 
tensile strength, tensile modulus, and yield strength will remain the 
same, increase or decrease. This information is critical to Hiperco 
50A applications at cryogenic temperature.
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Table 2: Mechanical Properties of Hiperco 50A at room temperature



Hiperco 50A Specimen Development

• Requirements
– The specimen design was guided 

by ASTM Standard E8 and 1450. 
Mechanical failure must occur 
in the gage length section

– Specimens must receive the same 
annealing schedule that the flight 
hardware in the Resolve ADR 
receives.



Hiperco 50A Specimen Annealing



Hiperco 50A Specimen Development
• The following pinned specimen was designed
• The test fixtures for grabbing the specimens are owned by the 

mechanical testing lab. They are approved for 20,000 lbs of force
• The specimens were analyzed and approved to break in the gage 

length
• Specimens were cut from titanium Hiperco 50A billet material 

provided by code 552

Specimen Design
Broken Specimen 
in gage section



Hiperco 50A Tensile Test Results
Engineering Stress vs. Strain



Hiperco 50A Mechanical Properties 



Complications with LN2 Samples
• All 3 Hiperco 50A samples that were tensile tested 

at 77 K broke at the pinned section rather than the 
gage.

• Analysis confirmed flaws in the material where 
the failure propagated from.

Surface Flaws from EDM

Specimen broken at LN2 Temp



New Specimen Designed for LN2 Testing

• Pin diameter reduced by 50%

Specimen Design (reduced pin hole)



Hiperco 50A Reduced Pin Hole Test Results
Engineering Stress vs. Strain

TO BE 
DETERMINED



TO BE 
DETERMINED

Hiperco 50A Mechanical Properties
From Reduced Specimens 



Conclusions
• Hiperco 50A

– UTS increases at cold temperatures
– Yield strength increases at cold temperatures
– Break strength increases at cold temperatures
– Material becomes brittle. Crack propagation is an 

issue. 
• Strain to failure was greatly reduced.
• Any flight parts made from this material must be screened 

for cracks and flaws.
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