2B A7 |AIers| =2 Vol.17 No.3 2008. 6.
Transactions of the Korean Society of Machine Tool Engineers

7k 24 o]§ 2mEAI Eelo D] S| 54 s}

OI EH* x-|k|9_|.+ xlA‘||:H+ 7|6:|'='++
(=53 4d 2008. 3. 13, AAEY 2008. 4. 1)

Effect of y-ray Irradiation on Mechanical Properties
of Ultra-High Molecular Weight Polyethylene

Jong-Dae Lee*, Seon-Hwan Cheong’, Seong-Dae Choi’, Hyun-Mook Kim'"

Abstract

Uniaxial tension and compression test were conducted on conventional and crosslinked ultra-high molecular polyethylene
(UHMWPE) all prepared from the same lot of medical grade GUR 1050. The conventional materials were unirradiated
and gamma irradiated with 25kGy~200kGy. Gamma irradiated processing was found to significantly impact the
crystallinity, and hence the mechanical behavior, of the highly crosslinked UHMWPE. The crystallinity and radiation
dose wrer key predictors of the umiaxial yielding, hardness, plastic flow, and failure properties of conventional and
highly crosslinked UHMWPE. The correlation model from experiments would be the basic information to design the

limer of artificial joint.
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Fig. 1 UHMWPE liner in the artificial hip and knee joint
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Table 1 Material properties of GUR1050

~ Property Units Value
Density kg/m’ 930
Ash mg/kg 75
Particle Count<300um Number 0
Light Patch<300um Number 0
Izod Impact Strength kJ/m’ 118
Tensile Stress at Yield 23°C MPa 22.8
Ultimate Tensile Strength 23°C| MPa 61
Flongation at Break 23C % 401
Hardness Shore D Units 64
Deformation Under Load % 0.90

-

Base on ASTM D 638-03

W, width of narrow section = 3. 18+0.03mm
L. length of narrow section = 9.53+0.08mm
WO, width of overall = 3.53+3.1Bmm

LQ, tength of overall = §3.5mm(no max.}

(. gage length = 7.62+0.02mm

D. distance between grips = 25.4+5mm

R. radius of fillet = 12.7£0.08mm

T. thickness of the specimen = 2mm

(a) uniaxial tensile test

-

(b) uniaxial compression test

Fig. 4 Dimension and shape of specimens

Fig. 5 Co-60 imadiation tote facility(Soyagreentech

Co., Ltd)
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Fig. 7 Uniaxial compression testing set-up
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