EREYHE $£25% HS5H 20105107
Journal of Medical Biomechanics, Vol. 25 No.5, Oct. 2010 369

E S :1004-7220(2010)05-0369-06

i UHMWPE X TR B BRI BREHBET R

NRE, ERE, W B, Ehke
(R BRI S TREEE, B4 221116)

BWE: B BT N AR E S S L1740 2 L6 E UHMWPE (54 KB M B @SR, &
% RABMR-IER(T-L) 4 2104 UHMWPE (A3 # 8, AR E a2 LA R4, ERIUNE 21
B FLBR R AR 0 B AE , 3k TR R SEBG I E £ fLAS BE UHMWPE KPR EEAS R DA FIBE AR M B ke, &R
T-L ¥4 ) UHMWPE # 2.2 5 8RN 6 BT, B NaCl & 2138, FLEEH K FLER TR EET K.
VEAR AR T AR B IRE T (8] R AR R ML 3G, 07 g P st iy A B R R PR, S vp R B W E v N B S TRS
UHMWPE, SCIRFRH, A S HILERERE US0 Fil U0 %5 588 UHMWPE 418} Bl & 88 AT, (A S LR ER
TR AR B S T, &5t ZTLES LS UHMWPE R S b i, i AR o7 38 B4R 5, B Al T g
R R B A MR A R R B R

KR BN, WA Nk, A B 54

FE4 25 R318.01 XHERERER: A

Static viscoelastic properties of bionic UHMWPE articular cartilage
material

LIU Qing-hua, WANG Qing-liang, Shen Han, XUAN Jia-shen( College of Material Science and
Engineering, China University of Mine and Technology, Xuzhou 221116, China)

Abstract: Objective To evaluate the static viscoelastic properties of the porous gradient UHMWPE material by
the creep, stress relaxation and creep recovery tests. Method The porous gradient UHMWPE material was
prepared by the template leaching ( T-L) method. The porous structure was characterized by scanning electron
microscopy( SEM) and the porosity and pore distribution of porous layer were measured by a pressure mercury
analyzer. The creep, stress relaxation and creep recovery properties were tested by the experimental determina-
tion of flat indentation. Results The porous layer of T-L UHMWPE was well bonded with the substrate material.
With the increase of NaCl content, the porosity and pore size distribution scope improved clearly. Creep deforma-
tion and modulus presented a nonlinear increase with time and the stress and modulus of stress relaxation
showed a nonlinear decrease with time. The buffering capacity for impact loads of porous gradient UHMWPE was
significantly higher than the compact UHMWPE. Experimental results showed that the creep recovery properties
of the reasonable porosity of U50 and U60 samples were almost similar to the compact UHMWPE material. But
the higher porosity caused the increase of the plastic deformation. Conclusions The porous structure of UHM-
WPE effectively increased the elastic property and strain response sensitivity, which may be beneficial to improve
the lubrication of frictional contact surfaces and reduce the wear of artificial joints.
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