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Finite element analysis of shape memory alloy intrasegmental fixator for lumbar spondylolysis
ZHANGHUui',JINAN-min%ZHANGM ei-chao?

Department of Orthopaedics,ZhujiangHospital ,FirstMilitaryM edical University, Guangzhou510282,China; 1ab-
oratoryof Biomechanics,FirstMilitaryMedical University, Guangzhou510515,China

Abstract: Objective Tostudythetensilestrengthofshapememoryalloyintrasegmental fixatorandtensilestressdistribution
inthedeviceduringforcel oadi ngwithfiniteel ementmethod(FEM). Methods Thedesi gnedparameters,scanningi mage,and
mechani cal properti esof shapememoryal | oyintrasegmental fi xatorwerei nputintocomputerf ortheconstructionoftheFEM
model ofthedevi ceininherentcoordinateof ANSY S. Themodel wasextendedwithrestrictionindifferentparts,andtheten-
sile strength and thedistributionoftensile stressinthemodelwascalculated. Results Whenthe device was loaded with
pullingforcetoinducearel ativedisplacementof 2mmbetweenthe2hook sal ongthetwomidpoints, thepullwasabout281
N,andthetensilestressconcentratedmoreonthemiddleofdevicethanonthetwosides. Conclusions Theshapememoryal -
loyintrasegmental fixatori sstrongenoughagai nsttensil estress,whichconcentratesi nthemiddl eporti onofthedevicewhere
fatiguebreakageisliabl etooccurwhenexcessiveforceisloaded.
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Fig.1 Three-dimensional finite element
model of intrasegmental fixator King 3
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Fig.2 Stress distribution of intrasegmental fixator
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