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Influence of 316L Fibre’s Dimension and Content on the Properties of
HA-ZrO,(Ca0)/316L Fibre Biocomposite
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Abstract: The influence of 316L fibre’s dimension and content on the properties of HA-ZrO2(Ca0)/316L
biocomposites was studied. The results show that mechanical properties of the composites with fibre
diameter of 40um is better than that of 50um, and with fibre length of 0.8-1.2mm is better than that
of 2-3mm. Micropores increase with volume fraction of 316L fibre because of mutual contact among
fibres, which becomes microflaws and leads to descending of mechanical properties. Therefore, it is
concluded that HA-ZrO5(Ca0)/316L fibre biocomposite reinforced by 20vol% fibre with dimension of
$40pumx (0.8-1.2)mm has optimal mechanical properties, i.e. bending strength, Young’s modulus, frac-
ture toughness and relative density are 140.1MPa, 117.8GPa, 5.81 MPa-m'/? and 87.1%, respectively.
No obvious flaws or pores appear in the composites and 316L fibre is enwrapped in the HA-ZrO2(CaO)
matrix and both integrate each other tightly. The combining mechanism of matrix to 316L fibre is
physical adhering force. Small amount of Fe element of the toughing phase diffuses in the HA(ZrO3)
matrix, but no Ca, P element of the matrix diffuses in 316L fibre toughing phase. Both matrix and
toughing phase are relatively independent and no chemical reaction is observed in the composites. Brittle
fracture and tough fracture are illustrated in HA-ZrO2(Ca0)/316L fibre biomaterials with 5vol% fibres
and 10vol%, 20vol%, 40vol% 316L fibres, respectively, and the toughness increases with the increasing
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of 316L fibre contents in HA-ZrO9(CaQ)/316L fibre biomaterials with 10vol%, 20vol%, 40vol% 316L

fibres.
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Composite Fibre/vol% HA/vol% ZrOz(CaO)/vol%

HSZ1 5.0 80.7 14.3
HSZ2 10.0 76.5 13.5
HSZ3 15.0 72.2 12.8
HSZ4 20.0 68.0 12.0
HSZ5 40.0 51.0 9.0
HSZ6 60.0 34.0 6.0
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Fig. 1 Influence of dimension of 316L fibre on bending
strength of HA-ZrO2(Ca0)/316L fibre biocomposites
(a) ¢=50pm, [=2-3mm; (b) ¢=40pum, [=2-3mm; (c)
¢=50pm, 1=0.8-1.2mm; (d) ¢=40pm, [=0.8-1.2mm
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Fig. 3 Relationship of Young’s modulus with volume

fraction of 316L fibre in HA-ZrO2(CaO)/316L fibre

biocomposites
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Table 2 Young’s modulus comparison betwween
experimental and theoritical value in
HA-ZrO;(Ca0)/316L fibre biocomposites

Biocomposite Experimental Theoritical

value/GPa value/GPa
HSZ1 104.3 103.12
HSZ2 107.4 105.87
HSZ3 114.7 108.96
HSZ4 117.8 104.72
HSZ5 122.7 123.33
HSZ6 128.5 145.68
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Fig. 5 Metallurgraphical tissue in HA-ZrO2(CaO)/316L fibre biocomposites with different volume fraction of 316L fiber
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Fig. 6 SEM images of HA-ZrO2(CaQ)/316L fibre composite with 20vol% 316L fibre
(a) Low magnification; (b) High magnification
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B 8 HA-ZrO2(CaO)/316L £ 4E A=) 5 & b1 BHET DB S i i B2 IR A
Fig. 8 SEM images of fracture surface for HA-ZrO2(CaQO)/316L fibre composites
with different volume fraction of 316L fibre
(a) 5vol%; (b) 10vol%; (c) 20vol%; (d) 40vol%
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