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ABSTRACT

In this research, a material test machine is developed which uses a small electro-magnetic actuator and a

leverage mechanism. The leverage mechanism amplifies the force from the electro-magnetic actuator.

The

electro-magnetic part operates more silently and cleanly than a hydraulic part. In a tooth material study, a test

machine does not require a large force capacity because it handles only 4 mm2-sectioned and short-span

specimens. Conventional test machines such as those bylnstron and the BOSE Enduratec ELF3200 have too high

aforce capacity for a tooth material study. A test machine for a tooth material study requires an acting force

only on the order of tens of Newtons (N) operating at several Hertz.
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Fig. 3 A candidate structure of an electro-magnetic

actuator

Fig. 4 Constructed electro-magnetic actuator
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Fig. 8 Actuating force vs. command voltage to
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Fig. 9 Actuating force response for the reference

of 5 N amplitude, 0.5 N offset, and 0.5
Hz frequency
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Fig. 10 Actuating force responses for the
references of 2 Hz and S Hz
frequency. The rest conditions are the
same as Fig. 9
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