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High Stiffness Frame Design for a Spine Manipulation Device
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Fig. 1 Spine manipulation device for spine manipulation in 5
subassemblies.
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Fig. 2 Spine manipulation device with subassembly connection
details.
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Fig. 3 Finite element model
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Table 1 Design parameters & levels of the 1st analysis

Symbols Design parameters Level 1 Level 2
connection channel between
A bottom and side X 0
B connection channel between head and side X (e}
C Horizontal channel in the side frame X (0}
D Supplementary panel in the side frame X e}

Table 2 L8(2") Orthogonal array and results of the 1st and the
2nd analyses.

o2 3 4 s s 7 [l
an A B c o | el | 1ebe2
1 1 1 1 1 1 1 1 3.4 5.0
2 1 1 1 2 2 2 2 2.8 4.6
3 1 2 2 1 1 2 2 3.4 4.6
4 1 2 2 2 2 1 1 4.1 5.4
5 2 1 2 1 2 1 2 3.6 4.4
6 2 1 2 2 1 2 1 4.3 5.1
7 2 2 1 1 2 2 1 4.5 5.2
8 2 2 1 2 1 1 2 4.2 4.8
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Table 3 Design parameters & levels of the 2nd analysis

Symbols Design parameters Level 1 | Level 2
A thickness of arm rest frame channels | 2 mm 3mm
B thickness of bottom frame channels 2mm 3mm
C thickness of side frame channels 2mm 3mm
D thickness of head frame channels 2mm 3mm
unit : Hz
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Fig. 5 Mean value analysis for the parameters in table 1
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Fig. 6 Mean value analysis for the parameters in table 2
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