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Abstract

The authors have developed MRI compatible machines
as research instruments such as hydraulic actuated stress
machines. MRI compatibility requires the machines are
both electrically and magnetically ‘transparent'. It prohib-
its most of standard (also easily available and cheap) me-
chanical elements being used in MRI environment.

We developed a nonmetallic linear hydraulic actuator
which can locate very close to the imaging field. It equips
an optical linear encorder and a conventional (electric)
strain sensor. The latter was affected by strong RF pulses
from MRI but other worked without giving any serious
effects to imaging. We also manufactured a two-axes pre-
cision linear table. It was driven by two ultrasonic motors
via screw shafts. Linear guides and the screw shafts were
made from nonmagnetic stainless steel or beryllium cop-
per. It can locate about 80 cm away from the imaging field.
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(Figures here)
To avoid the copyright violation, different version of fig-

o ures from the ones in the proceedings posted in the extfa
Table 1: Hardness (HB) and susceptibiligy) (

of metallic materials page.)
HB X (x 10%)

YHD50 420 1900

Be-Cu 300 - 380 4

SUS440C* 580 ~10°

SUS3162 < 187 ~ 9000

Al < 150 20.7

Ti ~100 182

1 ... standard steel for bearings etc.
2 ... nonmagnetic stainless steel
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Fig. 2: High Precision Linear Tables. Ultrasonic motor, nonmagnetic stainless steel and Be-Cu are used.



