
	 NASA’s Marshall Space Flight Center of fers for l icense a set of

unique magnetostr ictive (MS) technologies. By combining MS-based sensors with a 

newly designed MS-based valve, Marshall has developed an advanced MS regulator. 

This innovative approach provides both a regulator and a valve with rapid response 

times. In addition, the components are l ightweight, compact, highly precise, and 

can operate over a wide range of temperatures and pressures.

B e n e f i t s
• Lower Cost: Reduces the number of
valves used in typical regulated pressure
systems

• Fast Response: Offers precise operation
and control

• Increased Reliability: Uses fewer moving
parts and no external or dynamic seals

• Increased Redundancy: Features a com-
pact, lightweight design that allows alter-

Advanced Magnetostrictive Regulator 
and Valve
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Offering all-electric, highly accurate, low setpoint drift

nate parallel pathways to be implemented 
without substantially increasing cost or 
weight

• Self Adjusting: Continuously senses and
adjusts to ambient conditions to maintain
precise control

• Wide Applicability: Capable of operating
over a wide range of pressures, tempera-
tures, and harsh environments



T h e  Te c h n o l o g y
How I t  Works

MS ma te r i a l s  used  i n  va l ves  deve loped 
a t  Ma rsha l l  a l l ow  the  va l ve  to  be 
opened  and  c losed  v i a  app l i ca t i on 
o f  a  magne t i c  f i e l d  to  t he  ou t s i de
o f  t he  va l ve  enve lope. Th i s  p rocess 
con ta i ns  a l l  mov ing  pa r t s  i n s i de  t he 
p ressu re  she l l , e l im ina t i ng  t he  need 
fo r  f eed th roughs  o r  mechan i ca l  sea l s. 
Ma rsha l l ’s  va l ve  concep t  moves  t he  va l ve 
co i l  ou t s i de  a  f l u i d  bounda r y, keep ing  t he 
co i l  f r om con tac t i ng  t he  f l u i d  unde r  f l ow. Th i s 
concep t  f ea tu res  a  sma l l  va l ve  des ign—no 
g rea te r  t han  1/16 OD, and  accommoda tes 
a  d ig i t a l  des ign  whe reby  mu l t i p l e  e l emen ts 
compr i se  l a rge r  f l ow  needs, compensa t i ng 
fo r  any  i nsu f f i c i enc ies  when  on l y  one  va l ve 
i s  used .  Th i s  r esu l t s  i n  a  h igh l y  e f f ec t i ve, 
r edundan t  va l ve  sys tem. 

Bu i l d i ng  on  t h i s  concep t , Ma rsha l l ’s  MS 
regu l a to r  uses  t he  MS va l ve  e l emen t , an 
MS-based  p ressu re  t r ansduce r, and  a  se r vo-
c i r cu i t  t o  con t ro l  t he  cu r ren t  t o  t he  va l ve  co i l . 
Th i s  a l l - e l ec t r i c  des ign  enab les  h igh l y  accu ra te 
and  h igh l y  r eac t i ve  regu l a t i on . As  t he  cu r ren t  changes, t he  magne t i c  f i e l d  
s t r eng th  ad jus t s, caus i ng  t he  va l ve  poppe t  t o  r epos i t i on , b r i ng i ng  t he  p ressu re 
back  to  t he  se tpo in t .

Why I t  Is  Better

Typ ica l  va l ves  used  i n  many  app l i ca t i ons  su f f e r  f r om l eaks, f a i l u res, and  a re  
o f t en  cons ide red  too  un re l i ab l e  to  be  used  i n  s i ng le -s t r i ng  sys tems. I n  con t r as t , 
Ma rsha l l ’s  app roach  us i ng  MS ma te r i a l s  e l im ina tes  t he  i s sues  o f  sea l  l eakage, 
f r i c t i on , and  wea r. I n  add i t i on , us i ng  a  sma l l - sca l e  va l ve  i n  a  l a rge  p ressu re  p l a te 
enab les  mu l t i p l e  f l ow  pa ths  i n  a  s i ng le  f l ow  duc t , p reven t i ng  con tam inan t s  f rom 
c logg ing  t he  en t i r e  va l ve  e l emen t . Ma rsha l l ’s  app roach  a l so  uses  f ewe r  mov ing 
pa r t s, o f f e r i ng  g rea te r  r e l i ab i l i t y, sa fe t y, and  l onge r  l i f e. The  componen t s  a re  a l so 
a t  l eas t  one  o rde r  o f  magn i t ude  f as te r  i n  r esponse  t ime  i n  reac t i ng  to  t r ans i en t s 
i n  supp l y  p ressu re  when  compared  to  cu r ren t  con t ro l  r egu l a t i on  me thodo log ies.

Patents
U.S.  Patent  Nos.  7 ,469,878,  8 ,464,750 & 8,291,776

P a r t n e r s h i p  O p p o r t u n i t i e s
These technologies are part of NASA’s Innovative Partnerships Program, which seeks to 
transfer technology into and out of NASA to benefit the space program and U.S. industry. 
NASA invites companies to inquire about the licensing possibilities for the Magnetostrictive 
Regulator and related technologies (MFS-32638-1, MFS-32253-1, and MFS-32614-1) 
for commercial applicat i ons.

Commercia l  Appl icat ions
• Pressure-fed rocket propulsion
systems

• Aircraft engines

• Automotive fuel systems

• Manufacturing and Processing

— Petrochemicals
— Heated products (i.e., plastics)
— Pharmaceuticals

• Machinery

— Oil-f low control
— Air and gas compressors
— Steam turbines
— Power recovery
— Power-generating equipment

• Biomedical

— Device implants requiring
    pressure/f low control

— Drug metering systems
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FS-2009-04-69-MSFC Fuentek is a contractor to NASA's Innovative Partnerships Program, providing support for the access and transfer of technology.

F o r  M o r e  I n f o r m a t i o n
If you would like more information about these 
technologies, please contact:

Gwen Jasper
Technology Transfer Specialist 
NASA's Marshall Space Flight Center 
256-544-1666
gwenevere.l.jasper@nasa.gov

www.nasasolutions.com




