3 th N —_ — o - — — . — = _t
64. @ 20" NGRC MsUs:uu3simsiauanaviu3des:auuunafdnuiudona ason 20 pVI023

March 15, 2019 3uf 15 GuiAL 2562 U UKI3NENAgUDULTU

spuiaesmdaladmadnveudusudonsluiawiaiula

A Viscoelastic Model of Ligaments and Tendons in the Growth Ages
5 @enuis (0 irapa Luagnaree)* 75.5%A1 1d4n1A283 (Dr.Ratchada Sopakayang)**

UNAALD

Aa s = o y < a ) Yy I Y
NITenTIaglssaannszanywazianud lamsnfasunlaause Inseaiumeluveudududose
ludoniy@ula 3eldaduuiieeimaialndaraannaiulsynouveauuTaeudouL LN ANT T
< 1 4 1 Y @ a a = a 1 4 S A o
Tassafumeluveadududenaiioorguanarnuluionigaula Taeliauuagiuiniodudususuusas
Y] A JA Yy = ' A4 o A ' 2 ° Y] A Ao
idnIrliasnegmelwduduazivaunsuivussluvazivndiusziGuna Tagswavvouduldishiy
< 7 o < a 4 g I o 2 X 4 9 o
usanazvwazilu hawdsndumsnsznedmuudn Twuwdoa uaziorduouliorguiniunuinidave
9 a J a ld’! = 1 Y 9 a Ja < éf F) A d’f dy A Y o
dn ez tivinaluguuasezdamaldidu s ianundwswniudie Tasmsiuaiuvesiuinihge
a X 2 Yy & o 7o < = ° 4 9 2
yolWrstrzgeiuamorgueuduouludnvaslendunuuon Tnuwmsa nuuiiassnad WUuaIIs0
o a a 3 A 1 @ o < oA X °
H1apIngAnssUTINaveuduBUNogUANANN UYL TULSIRazaaten A Y IRT ued19R FwanisAiuan
Ay g ° = Yy 2w 9 a ¢ yay v aw 0 '
n1dnnuuusiaeslinnuaeandenuHANITNAADININANITEE19D9 BeAnNi N IdenauIteazii lugns
A o A o Y 2 Y vq Y A a K =< 9| o a = '
uAnenmmsnaadagnannudud udoas 18 1ilsza@nsamgeau soudamelosnumsifaanudenonn

< [ @
idudutonoluseana o 16

ABSTRACT

This research aims to study and understand the structural changes of ligaments and tendons in the growth ages.
Therefore, a new viscoelastic model is formulated by accounting for the structural changes of ligaments and tendons in
different ages during the growth ages. By mimicking the physiology of the structural changes, some collagen fibrils would
gradually become active while some would gradually start to fail under tension. The exponential distribution functions are
presented in order to describe the distribution of the number of the active and broken fibrils. When the ligaments and
tendons are older, the cross sectional area of the fibrils would be larger and stronger. The increasing of the cross sectional
area of the fibrils is proportional to the ages of the ligaments and tendons as an exponential function. The formulated model
can describe well the mechanical behavior of ligaments and tendons in different ages under tension and stress relaxation
phenomena. The calculation results obtained from the model are consistent with the experimental results from the published
papers. The knowledge can be applied to improve the quality of the substitution of ligaments and tendons effectively.

Moreover, it can help in preventing the damage in ligaments and tendons in different ages.
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