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Abstract

BACKGROUND: Currently, the material parameters of foot three-dimensional finite element models are almost
all from abroad, which have no reports in China.

OBJECTIVE: To preliminarily measure the parameters of foot muscle and tendon materials in Chinese people.
METHODS: The dissection of flexor pollicis longus tendon and flexor pollicis brevis muscle and the medial and
lateral heads, extensor hallucis longus muscle and tendon and the transverse head of adductor pollicis muscle
and the oblique head, abductor pollicis brevis from the left leg and foot of fresh female specimens was performed.
The cross-sectional area and length located in a fixture were measured and calculated for each sample. Sample
loading was done, and one sample was measured four times to gather strength limit, maximum load data, and the
load displacement curve. According to Hooke’s law, the elastic modulus of each specimen was calculated.
RESULTS AND CONCLUSION: Relevant measurement data were harvested from nine samples, including the
extensor hallucis longus, flexor pollicis longus, adductor muscle and abductor hallucis muscle cross head and
oblique head, medial and lateral head of flexor pollicis brevis muscle and flexor hallucis longus tendon and the
extensor hallucis longus tendon. These parameters included length, width, thickness, cross-sectional area,
maximum loading, ultimate strength and elastic modulus test.

Subject headings: Elastic Modulus; Foot
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Figure 1 The left leg and foot samples from adult women
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Figure 2 Bose3300testing machine made in USA
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Figure 4 Data acquisition interface
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Figure 3 Interface of Wintest testing software
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Figure 6 The load-displacement curve
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Figure 5 The hysteresis loop of load-displacement curves
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Figure 7 The force-deformation curve
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Table 1 Related material parameters of the left leg and foot of fresh female specimens

H Kmm)  GEmm) M) BGRER(MY)  BORBRAN)  SRERINmMY) St (MPa)
ECIIGIRES S 36.72 40.8 6.40 261.12 331 0.13 0.72
FRPBCILEE S 15.98 41.9 3.83 160.48 41.8 0.26 0.43
RN 24.27 322 9.30 299.46 701 0.23 1.06
BN 43.08 21.30 19.67 418.90 229.4 0.55 4.24
AR 43.08 35.83 4.16 149.05 170.8 1.15 12.03
RS LA M Sk 44.58 25.22 9.60 242.08 84.4 0.32 3.08
RERE UL A 0 Sk 36.72 37.68 6.40 24115 331 0.13 6.11
EE NN 10.85 5.14 2.88 14.80 503.3 34.01 163.88
AU 10.85 3.75 2.30 8.63 2215 29.34 276.48
o Siegler 13 ity 506 B . B MR E I B K2 80— O
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Figure 8 Stress-strain curve fitting
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