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Study on preparation and properties of biodegradable
gradient porous Fe-3Ag/HA composites
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Abstract: Gradient porous Fe-3Ag/HA composites were prepared by powder metallurgy technology. The
effects of the distribution of pore-forming agent, sintered temperature and HA content on porosity and
mechanical properties were investigated. For the composites, the microstructure and micro-morphology after
corrosion, phase composition and corrosion resistance were measured. The results show that the porosity of
sintered products increases and the compressive strength decreases, with the increase of pore-forming agent
and HA content. The corrosion resistance of graded porous Fe-3Ag/HA composite obviously decreases with
the increase of pore-forming agent content. With the increase of HA content, the corrosion resistance of the
composite is slightly higher than that of gradient porous Fe-3Ag, but its corrosion rate is obviously higher
than that of gradient porous pure Fe sample. Compared with the gradient porous Fe-3Ag alloy, more HA
was deposited on the surface of the gradient porous Fe-3Ag/HA composite after soaked for 3 days in the
simulated artificial body fluid, which indicates that the HA phase in the composite has the ability to induce
Ca and P ion deposition in the biological system. The gradient porous Fe-3Ag/HA composites have better
biocompatibility than Fe-based alloys.
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Tab.1 Porosity of gradient porous Fe-3Ag/HA composites with

different pore-forming agent distribution

L FLERIE/%
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0-0-0 9.2 9.5 10.1 9.6
4-2-4 24.1 16.3 24.8 21.7
6-3-6 30.7 18.5 31.2 26.8




16 A

i 44 %

2.1.2 HA 54X FLEREE ) 5

3 2 2GS N 4%-2%-4% B FEE 22 L Fe-
3Ag/HA EEMEIFLIRE . m& 2 iTUEH, 4
HE] JZ 0 HA 58 0%IZHT8 2] 7%, W FER
FLEREEM 20.3%ZHTIEINE] T 24.9%, 2 EFAiE
P, HERWR: 1) BT HA Bk RSFEGR R
& EAEE AN, HA BRiZS 5 R — R RS
i, BiE HA SR, 40/ HA 255 H%,
HIRAR A FLIRIGE 2, Bedh o TP i— & LI sk
Fa: 2) HA B, o it 7 & e
A ESENE, SEURFAS R AR IR, HE
Fesk ) LB RGN 3) Bk, AR HA M
T ZE AR OK,  Bedh I AR UKL 2 [A) A LAY BURH £
b, BEE HA B0, RS WREEERK, Kk
R dh Ja b B 2 L G AR FLIR B S .
2.1.3  Begh i Bt LB ) 5

Bl 1 A2 be st i BE IR 2 4L Fe-3Ag/HA B& 1
BEFLBREE A% R M 2R (HA FIE 8N 7%-3%-7%, i
LA BN 4%-2%-4%). W 1 el DA, 24k
SEIE M 1050 °CTFEF] 1200°C, RFE I FLERE M
24.8%P5 3] 18.4% . 1X 42 RN TE Ml b4 I, Fey Ag.
HA FRIfI e in, BUkRip#ussinil, ¥ HcE
RHHAT, AN IR Ag AT, WA RE
VE R IR it e 45 BB AL R AT, BT DRSS S Mh
% 1l Fe-3Ag/HA E &M EHAFLBR LRI
22 BREZ AL Fe-3AgHA EE&HRHHIYIAEA M

ERAR

Kl 2 BBRE 2L Fe-3Ag/HA E A #EH XRD
BT, & 2 nTAn, BR45 S BIBAE 2 4L Fe-3Ag/HA
PR EEH Fe(a #H). Ag A1 HA = =& 2
) R S A= KT AR -

P 3 26 2 fL Fe-3Ag/HA B ARG TR 3
PR (HA 55 7%-3%-7%, & LIS & 4%-2%-4%,
FEEIREE 1100 °C, JRii & 77 200 MPa). £ 3 H
A DU B K o i AR A B 68 () FLI . e rp 2R K FL
F B HIE LRI S 1 R, N LR RRLZ (7]
HERRFTIE L. R 3 FT4n, K XA Fe, 4R
RN Ag, 75K CURIURL 2 8] 1 28 6 SRR 5
B Cas P. O =FcRAM, 45420 XRD 7>
Ml EA A HA .
2.3 BEEZFL Fe-3Ag/HA E&5 B 48 88
231 HE AL Er B 5 P

F 3 NAFIE LIRS 2 L Fe-3Ag/HA 56

%2 BELIL Fe3Ag/MA SAPRITLIRE
Tab.2 Porosity of gradient porous Fe-3Ag/HA composites
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Fig.1 XRD analysis of gradient porous Fe-3Ag/HA composites
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Fig.2 XRD analysis of gradient porous Fe-3Ag/HA composites
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Fig.3 Surface scanning photos of gradient porous Fe-3Ag/HA composites
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Tab.3 Compressive strength of gradient porous Fe-3Ag/HA

composites with different pore-forming agent contents
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0-0-0 125.6
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Tab.4 Compressive strength of gradient porous Fe-3Ag/HA

composites with different HA contents
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7-0-7 95.3
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7-7-7 63.2
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Fig.4 Relationship between compressive strength of gradient

porous Fe-3Ag/HA composites and sintering temperatures
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Fig.5 Polarization curves of Fe-3Ag/HA composites with

different poreforming agent contents soaked in SBF liquid
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Fig. 6 Polarization curves of different composites

soaked in SBF liquid
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Tab.6 Tafel fitting parameters of polarization curves for different

HA content composites
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7-3-7 -0.50 1.02x10
7-5-7 -0.48 9.89x10
7-7-7 -0.46 7.93x10°
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Fe-3Ag/HA composites in SBF
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