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Stress Distribution of Midfacial Bone under Static Loads

Toshiro MarsuMoTo*, Yoneei Kawata**, Toshiyuki Fuirra**, Masahisa TUCHIDA™¥*,
Kazuyosi UEMURA***

ABSTRACT

In order to investigate the behavior of facial bone under external force, the principal strains of human dried skulls
were measured under static loads by strain gauges. Different loads were applied to the zygomatic and maxillary bones
by aloading apparatus. The experimental results showed that the maximum tensile stress was recorded in the orbit region
when the load was applied to the zygoma near the zygomaticofrontal suture and the maximum compression stress was
recorded at the zygoma when the load was applied to the bone near the zygomaticozygomatic arch suture. The results
is suitable to consider the mechanism of orbital blowout fracture.
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Principal strain,

¢p,q = e
(e1+e2) /2% (61 —€2 ) +{2e0—(e1+ €3 ))}% /2

Principal stress,

%p,q =
(E/2){(e1—e3)/(1—n )+
N (1= e2)+ {20~ (e1t€3)}2 /(1+n )]
Principal angle,
o, q=
(1/2)tan™" [{(s2~ e3)—(e1—€2)}/ (1~ €3)]
Where
€1, 2,3 =5Strain in gauges No, 1,2,3
# = Poisson’s ratio
E = Young’s modulus
P =Maximum value
q =Minimum value
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