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Development of 6-AXIS Material Testing Machine
for Spinal Mechanical Property
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Abstract
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The relations of mechanical property of spine that have multiple degrees of freedom were conventionally difficult
to measure. In this study, we developed the 6-axis material testing machine which was applied to the force control
method of a parallel mechanism. And we arranged 6-axis testing methods and checked the performance of the 6-axis
material testing machine by using polyurethane rubber as substitution of the spine. Finally, the results of the bending
test and the turning test by the spine of a wild boar showed that it can be applied to measure mechanical property of
a spine and to evaluate for a spinal instrumentation.
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Spine and Evaluation Indices
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FSU : functional spinal unit
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NZ (Neutral Zone)
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CM (Coupling Motion)
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6-DOF Parallel Mechanism
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Vertical Actuated Parallel Mechanism
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Position/Force Hybrid Control Method
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Check Test by Polyurethane Rubber
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Control Law of 6 Axis Material Test
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Spinal Mechanical
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Suitability Test for Instrumentation Devices
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Normal Condition Damaged Ligament Reinforced with Spinal Instrumentation
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