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Ligaments Based on the Neo-Hookean Constitutive Model
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Abstract: The mechanical properties parameters of anterior cruciate ligaments, posterior cruciate
ligaments, medial collateral ligaments, lateral collateral ligaments and tendons of Chinese knee
joints were tested and analyzed based on the hyperelastic constitutive model (Neo-Hookean model)
in order to provide reference data for the research of knee joint biomechanics. Through the anatomy
of 4 Chinese knee joints, the main ligament specimens of the human knee joints were obtained.
Then, uniaxial tensile tests were carried out on the hyperelastic material of the obtained ligament
specimens,and the experimental data were processed by using the Neo-Hookean model, which is a
strain energy density function constitutive model for hyperelastic materials. The mechanical

properties parameters of the human knee joint ligaments based on the hyperelastic
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constitutive model were calculated. The mechanical properties parameters of Chinese knee joints

were successively obtained. The parameters can be used to study the biomechanical properties of

knee joints and provide data reference for the properties database of Chinese knee ligaments.

Keywords: human knee ligament; wuniaxial tension; hyperelastic; Neo-Hookean model ;

mechanical property

ST S N 32 2l R AL 17 S 5 07y
SRR AR Fa G P Y B A4, BB B AR
Z W B DI AR TF 22 AH BT 32 B4 P e 0 95
Ry A& A5 A R O T A EegR I MR
SKATRNAE 12 RE R A 8 5 AR 25 3 5
N SNBSS B0 1 B A 5B 04 T I AT 5 o
NI B i A 55 [ A A AR K 11 22 57 RSG5 )
I 12 F 1 BE F AR A E— 2 i 25

H A 7EOC 1 A BROT i B i 223 K i
{14 Ja P fRT AL B st i Rk AR 2 25 A 4L 8L
il R SRR A S . R LR A R A AT A i
AR PR R T E AR R S R AR AN ]
BRI AR KB AR E M ik
SRR BN AT IR G 1) S PR 1 ) 2F MR AR
2 W AT T 1L N 4R B AL R 1 2 5T
HHT TR SO AR R IR AT R 2
OYHT BRI A B

SR IV AE BE 2 B bR RE T A kB 34 R
TR AR BRI A3 A B FH 6 S8 ek 1 2% g
L PRI Neo-Hookean A 7 | 22 T A4
I Mooney-Rivlin 1% 5 | Yeoh #& %I 2180 Gk %% JiF
pR B A 4 A B vp 1) Mooney-Rivlin JE X Al Neo-
Hookean JE 3 J& AR ZHF5E % 5 FH 1 68 S04 L A Ry 6
T AEWFFE AR DC T A T 2 R P IS 3 KA
Kl Neo-Hookean J& X AR F R A 00 [ g, AR 3¢
HEAT RS 30t 1 By Ao 3 6 ) A e
KRB S4B 51 T EAEA R
A 7 A5 fi %% B R B AS 74 58 Y (Neo-Hookean 5 7Y) .
A A X S IR A 5 A P A5 3 3 TR AR b
LUNPNLN SR K DI E S i 2 OSSN S S
TR PR RE LA S DG A RS ) 1 2 ik 4R
5%,

1 MBS

L1 B RRHE E
R AEAF N ST B AT AR AR » TR R B R 2

BiHJ BRI 4 HOR 248 K BRI ORI Y L kiR
FIR0 T B T TR G R AS S WL BT IR ST AR
BEA BRI A0 s AT MO TR, H
FEASI BRRSE R . 3l 3 X TR A1 4 B SC T AEA
PEATAR ] SLPRIBCHAT 19 ZR R T 2 44U

A AL 4 SRS RN 4 AR AT B L4
A ST A SRR A 3 2R S s B
PRI HSUREA N AL 1 7R 4RI R ) 1 h
PRSI 2 SR AR P A7 2R B K i 20 A b AT
AR B OREE T, 78 — 20 C py vkt T
UKRRAT-

N -

(b) HfE (c) AMIEIFIT (d) J5 38 X
1 BRETIRRNI W

Fig.1 Ligament of knee joint
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Fig.4 Neo-Hookean model data fitting of human knee ligament
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