a3t 104 oM K E R B AR E D Vol. 43,No. 10
2016410 H Journal of Hunan University(Natural Sciences) Oct. 2016

NEHE:1674-2974(2016)10-0042-10

1T A T B 7 B SSUE A  5 R 155 B T 5T

2R, AR E AT, R o
(L AR TOR 2 MU R4 TARS B, AR T 51064052, ) R TR E LR LI =E ) K )M 510640

B B ATEAMRAE FTARBELIR P THROAD A FZ AL RGNE, X TA
BN FPEMELT EATETRARE M S5 M E 69 RF B BATAT A R TH
AAERE BT T ETS THERARLEK A M R R +H%ﬁ%f€%$ﬁéﬂ
LANKERTHEIUM AR GGRFIE 2 HACT B @ FIE KB ANIRE, L AR
JiR WS A AR 5 IR R R B R B A T K S R%ﬁﬁkﬁ‘%ﬂﬁﬁéaﬁf\ﬂ%ﬁﬁ
RBAT T Ao, R M & AR S LB B R B AR AT AR 3T 45 % 89 3 SAm Ao it S &L sl g
BMAAXRED A FER KA T HAATRESALGRG LA 2T RRERETRARLR
Rl & 7 @ a8 TG AR ARG NEGHon., LRBGARGKETAHARBA LA EER

R
KR ATAZEAS; THGARTBR ; A% h 5 B4 H R
FESES U461 RkFRIAD : A

Development and Injury Parameters Research of a FE Model
of Lower Limb with High Precision for Adult Pedestrians
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Abstract: In order to study the biomechanical response and injury mechanisms of pedestrian's lower
limb during impact, a three-dimensional FE model of lower limb for adult pedestrians with high precision
was developed on the basis of human anatomical structure. The lower limb model included complete ana-
tomical structure of femur, tibia, fibula, patella as well as soft tissues such as skin, fresh, ligaments, cap-
sule meniscus and cartilage. Considering the nonuniformity of the section of cortical bone, a long bone
model was developed based on CT data with the thickness and the shape of the cortical bone section varying
continuously. In comparison with other modeling methods, cortical bone was modeled with two-layer solid
elements to obtain higher precision and efficiency. The injury criterions of pedestrians’ lower limb such as
the ultimate bending moment of femur and tibia were obtained by modeling related biomechanical experi-
ments. In addition, the influence of the thickness of cortical bone and the impact direction to injury mecha-

nism and injury parameters of lower limb were analyzed. The injury parameters can provide important ref-
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erence for the design of cars.
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Tab.1 Material parameters of bones and some
soft tissues of lower limb
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Fig. 6  Quasi-static three-point bending simulation
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in quasi-static loading
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Fig. 9 Simulation result of fibula model
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simulation of long bones
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Fig. 11 Simulation result of femur
model in dynamic loading
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Fig. 12 Simulation result of tibia model in dynamic loading
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Tab. 4 Injury parameters of long bones
with different thickness
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of cortical bone and injury parameters
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Fig. 17 Simulation result of thigh model
in dynamic loading
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Fig. 18 Simulation result of leg model
in dynamic loading
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in different impact direction
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Fig. 21 Simulation setup of knee bending test
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Fig. 22 Comparison between the test data
and simulation input on knee bending angle
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Fig. 23 Simulation result of knee model
in bending loading
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Tab.5 Injury parameters of lower limb
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