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Desi%n evaluation of CFRP leaf spring/elastic hinge employed for knee ankle foot
orthosis
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We are able to predict the bending behavior of the corrugated comﬁosite leaf
spring by computational simulation. For investigating the advantage and feasibility of the
corrugated composite leaf spring, the bending behavior of the corrugated plate was compared to that
of the flat plate in computational simulation. The simulation result of the corrugated plate with an
arc in the longitudinal direction agreed extremely well in bending rigidity and strength with its
experimental result. A good agreement between the experiment and the simulation of the corrugated
plate with an arc in the transverse direction was assured by reducing the interlaminar strength of
cohesive behavior in computational simulation. These results validated the computational model to

predict the bending behavior of a corrugated plate. It was concluded that geometric anisotropy of
the corrugated composite leaf spring could be useful in the design of lower limb orthoses.
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Table 1 Mechanical properties and fracture energy of UD-CFRP

UD-CFRP
E\[GPa] 100 AMPa] 2280 Ge[N/mm] 12.825
E:[GPa] 7.25 Xo[MPa] 1440 Ge[Nimm] 8.1
Yiz 027 ¥ {MPa] 57 Go[N/mm] 0.1285
G:[GPa] 5.07 Ye[MPa] 228 G [N/mm] 0513
Gs[GPa] 5.07 S/ [MPa] 71
Gu[GPa] 5.07 SyMPa] 355

Table 2 Interface properties of cohesive behavior

cohesive
Tu[MPa] 45 &y [Nmm] 0.45 K, [Nmm'] 460000
T.[MPa] 51 G [Nmm] 1 o [Nmm*] 230000
T:[MPa] 51 G{N/mm] 1 E[N/mm’] 230000
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Figure 2 Load-displacement curves of the specimens 1.
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Figure 3 Load-displacement curves of the specimens .

Table 3 Bending rigidities of the flat and corrugated plates

Model of test Model of test
specimen L specimen T

Bending nigidity [N/mm] 539 1160 423

flat
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