2015 2 46 2

doi: 10. 6041/j. issn. 1000-4298. 2015. 02. 051

12 1 1 1 1

(1. 210016; 2. 471003)

1A 0.1 m/s
20.3C 0.2°C o -
o 0.1m/s
0.1 pmo

: TH137 A : 10004298( 2015) 02-6343-08

Modeling of Heat Transfer and Displacement Error from Heat of
Giant Magnetostrictive Actuator Applied in Servovalve
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Abstract: The performance of servovalve driven by giant magnetostrictive actuator is seriously affected by
temperature rising. In order to reduce the error from temperature rising a giant magnetostrictive actuator
applied in servovalve was presented and its working principle was introduced. The output displacement
error of actuator from rising of temperature was controlled by cooling and compensating. In order to
analyze the influence of heat on the accuracy of giant magnetostrictive actuator heat transfer model was
deduced from the theory of heat conduction and transversal heat transfer the steady-state temperature on
glant magnetostrictive rod and shell were given and the simulation results were verified by numerical
simulation. The results showed that when the velocity of oil surrounding giant magnetostrictive rod was
more than 0. 1 m/s at control current of 1 A temperature of giant magnetostrictive rod and shell was about
20.3°C the difference in temperature can be limited below 0.2°C  and temperature rise of giant
magnetostrictive actuator was small. The displacement error from heat was derived based on the model
described the temperature on giant magnetostrictive rod and shell. The simulation results showed that
when the velocity of oil surrounding giant magnetostrictive rod was more than 0.1 m/s the output
displacement from heat was less than 0. 1 pm.
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