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Abstract: Objective To obtain an optimized method of providing hyperelastic parameters of soft tissue, and to
promote the simulation accuracy in explicit solution of finite element analysis ( FEA) on soft tissue impact test.
Methods Compressive properties of soft tissue from six fresh planta were measured. The experimental data
were used to calculate the FEA material properties, which were then optimized by Poisson’ s ratio. With the
same loading and boundary conditions as the experiment, the FEA model was conducted for simulation. The sim-
ulation results were verified by both the experimental data and literature data. Results The force-displacement
curve of soft tissue presented an exponential growth trend in the in vitro biomechanical experiment. When the
compression ratio was under 45% , the FEA simulation result was consistent with the experimental data. When
the compression ratio was above 45% , the closer the Poisson’ s ratio up to 0.5, the higher the accuracy of FEA
simulation result. However, there was a strong linear correlation between the FEA simulation results and experi-
mental data ( & =0.9923) when the Poisson’ s ratio was 0.497. Conclusions The simulation result of material
parameters in FEA model is preferable in this study. With a lower compression ratio, the simulation results from
FEA model are in consistency with the experimental data. Increasing the Poisson’ s ratio can promote the simula-
tion accuracy of the FEA model when the compression ratio is high.
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Fig.1 Measurement of compressive properties for the heel soft
tissue
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Fig.2 Stress distribution of FEA model for soft tissue
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Fig. 3  Force-displacement curve under compression loading
obtained from experimental data and FEA simulation
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Fig.4 95% intervals of predicted values from experimental data

3 itig

BB S BECR BRI A A W] 4544
BHREE , BT LARAR Y I T 4% i) [5) fA  AE R)
JR MR BT FEA Hhxd Bl 908 A I i pe ikt
FFAEUA B BT RE SR SRR A A4 D7 A R
GUHAT RE SC, FPAR TG 52 300 2 9 A B T 4 1 B
PR BB HO R B AT W2 5 A ATAR A 2R
FEA #8005 ORI 0 T 3R B 5%
BRE T EAMFETBER FEA MR, B4
AT AL RE , (FUH: FEA USSR B MR M4
(B

AL KRBT R A AT A R
b I 4 BB, 545 S8 B PR BRI K T A
BRI AL M L A R, X E RS RAHK R

T FEA Bfdvh 3R 28 (0 Bk, T i)
SEARTTESR AR (2 =0.5) , T 2800 1 B
KR RS KA G vk S sh A R b 1 f 2R
A, RXT S AT IEAE T . A SCRI v i
LSBT R AL, BB TR S v MR8 D,
X T R 45 HE R AT R S, T 36— 25 3R i 4K
HZ FEA BEBIEKVERTE . o v 4351 0. 475 (3K
PEERABPRHE R L) £0. 495 ( 2k K8 {41 1 gk p 72
B RE) 0. 497 (4538 58 4 5l JE 4 b RHE
S RER) o Cheung 255 BT 1 (K k21 U8 T
PERPRI S B R BRI, (B R T v B BT
Bit, AMEBHEFRESAMBSHES
Cheung 21V 4} 38 19 245, %t FEA MBI T 58 X IF
B, G5 RAESE 5RSNSL 8 K Cheung % B S8
FIFPHE 1 725 ORI, FE 45 5 A 45% (SR 2
T KL J1 <0. 125 MPa) LR R, %41 250 FEA B8l
IR B Bt — Btk s (A B i 45% JE 4 R
(BRALFRMBL 1 > 0. 125 MPa) BE BT, ik



NER, % ARISTPRALNESHNIEERKIE
SUN Pei-dong, et al. Assignment and verification on mechanical parameters of soft tissue in finite element analysis 31

EFTA FEA BAEE 5 (R 50 St 56 10 1 A Bie 1 —
BOLE3) ; A7 R R T, v 8L 0.5, 1
FEA BEAUSE R RS BE Ho il , SR v X PR A4
BHE R TR S RER R BN . IS
BER W TS HALN FEA W
BHE A, TR RA LR R TR B E
FARL AR BRI LU, RLSR R B0l R YRR BE o

I RS R PR RE SO AN, 70 /R 46
RIFOUT , A LA RN BE S RSN AR/
XAEAR B LA T Cheung % FIBF ST Fh #PT WAE E
fAi AL FEA A5 B PR A AR o Al 5 119 4 SR
T3 B4 SCRLAS TR AR SR HE s e (R £
B2EN,

AP FENTARZAL . (1) R RA R
PRI Bk S B2 T HERSE o JR S A A A A B A T
AL, X P FEA R AT AR AR A 8 B om 3R AR
{H Rl 32 FEA BN BEI R IR (2) FIA
FRSEE AL Pk 2 SCEREA BB H AT R
FEA B AMBERTE. BRKUAAAAF TP
SRR AN T 46 8 1 , (H i T 4G AU 8

7%, BU AT M e S0 B S B P A BT LU A
B, s # 0 FEA BIEE SRR, (3) 5%
AU 6 HL 2 RS R AT T 48 P RE M, AR A
WEM B o [N, B 5T A R Xoh A 5 B 351 oL
MERAHLGHATINE . W1 R BRE S HABER AL A BT
BRI b, HA B BIBOR, $7E FEA AR IILHE
AL AR H R, AR RS BAEA, T hEx
FEOTR MR R B

S E WK

(1] Bk, £3&, £, % BB mdB P RETHRGRE
FROTASE[J]. BRAAY 1%, 2010, 25(4) ; 244248,
Yao J, Niu WX, Wang Y, et al. Finite element study on
knee injuries in the parachute landing [J]. J Med Bio-

[2]

(3]

[4]

(5]

(6]

[7]

[8]

[9]

(10]

(11]

(12]

[13]

mech, 2010, 25(4) ; 244-248.

£, £308, M, 5. TG 3h ) A O B 3 0 IE
BB R M LR [J]. EHAY I, 2010, 25
(4) :257-261.

Wang Y, Niu WX, He Y, et al. Experimental study on the
half-squat parachute landing for driving and validating the
inverse dynamic simulation [ J]. J Med Biomech, 2010, 25
(4): 257-261.

EWHE, KA. BTG AERBIRA Y F AR
[J]. &REG5TER, 2008, 20(20) ; 5638-5641.

Lee WC, Zhang M, Jia X, et al. Finite element modeling
of the contact interface between trans-tibial residual limb
and prosthetic socket [ J]. Med Eng Phys, 2004, 26(8) :
655-662.

HE, BE, TN, % O REAT AP AET IR
ABRITAHTLJI]. FHRREER(TEM) , 2011, 41(1) : 6-
11.

TR, BN, KA, B hERAEAT AR =454
MR B A 1% B X [J]. P EB G, 2007, 20(7) .
455-457.

Majumder S, Roychowdhury A, Pal S. Effects of trochan-
teric soft tissue thickness and hip impact velocity on hip
fracture in sideways fall through 3D finite element simula-
tions [J]. J Biomech, 2008, 41(13) ; 2834-2842.
Majumder S, Roychowdhury A, Pal S. Simulation of hip
fracture in sideways fall using a 3D finite element model of
pelvis-femur-soft tissue complex with simplified representa-
tion of whole body [ J]. Med Eng Phys, 2007, 29(10)
1167-1178.

Cheung JT, Zhang M, An KN. Effect of Achilles tendon
loading on plantar fascia tension in the standing foot [ J].
Clin Biomech ( Bristol, Avon), 2006, 21(2) : 194-203.
XUPH, Z2%8, BTAR, & THEEGRBSERTGT
[J]. EHFERIFFH, 2008, 28(1) :70-72.

B, TRERE. ARSI bl A A ) A R TR
W] PEHAATEAFRSIKRESE, 2008, 18(48):
9557-9560.

IREE, TR, BoitRe, 5. ST I E AR R ROCE LA
[J]. B8, 2007, 24(4) ; 674-676.

fIERES, REE, FfFANE. AT A ROTE R i
[J]. spHEplfZRak, 2004, 20(6) . 381-384.



