available online @ amnc.aut.acir

FIVE AN (VP Y )P — (g3 (SLAGhct g g 48 yuling ul 9o ol 950 sals da yulih

23525 b 5lelad 55 )0 9 1392 §5)990e gy 4 Y A D (G0 42 )3 o ke 098 S L

3L oloh (b 9 B e (839058590 9,5 o (ow) 2 Hbilianlony

s g2 a9 by Gl sl @l Glgs 4 Caglieg sy Cuols (605 Sl dlie ) >
5l odliinl b slescinl slacilias] ;0 0sall 53,8 b &Y duw odd (gdis do)d oo juio pgd dlae oyl ) [
el ya ey oS 5w (93)S bl b ayY oy JBs i polel o gaian )3 sl 00l 355 139y (5559llte ) zE\

'Y EE A Y dw > (a5 )8 eslitl 5)9e luliad lyis 4 aS) el ) g e g calie

a¥er glod ;0 colpd 43 g pSTyte JSKWLIKe e v jLid Cod o (gdinde pd jbd Lus .Cawl o 48 )5

Tod sy eyl
VECY/ P/ Y

ol el (pwyp cdalllas cpl 5l Lol Gaa .l odds ooly @)l s (e gl el ¥ ose 4 ol S ol
9 G @Sy ySen ()b ppgai pelsl (ol g bl Sl slacdhal lie 4 laylSle G ]
Pl o0 (sad 3 pob (SHlSe (olsS g 5l luss) s (sl o 4 00 5 sladiges (5, 2 LS Lol
£ 5l o Wg pgd cualiylS jloliad s yd ]38l b &Sl o LS 00 A g5 pad Hldlufy aw )y Cowl 48
old Ll WSpe lgsinl 1 psuie il (SOlKe jolsd &S Jb )5 cpl g ogde 29 saled 5L Johw
ilwans 1y sl oxiawl laseinl il (SSle (oled o9n 4 odd W (sabds > &Y dw pod )by (o3
ol el s lasl plgzcial 4 Y S5 slapgd (ol I cilie 4 4 dw pgd (ol o (SagS 4 S (e

D)5 1y lgzel glacilial > ad 48)S )6 cebl Y aw (g5 pod o5 8 o g (oo ol

g

pgi il s o g (goclia o (5l okid (s demyd (631 o i ate 3 39

anikbakht@aut.ac.ir =S 58 suge



Fabrication of three-layer graded magnesium foam by means powder

metallurgy and spacer method with an application in bioimplants: macro

morphology, microstructure and compressive properties evaluation

Ali Nikbakht, Amirhossein Tavakolian

New Technologies Research Center, Amirkabir University of Technology

In this paper a three-layer graded magnesium foam with a potential
Abstract D . .

-apphcatlon in bone implants is produced by means of powder metallurgy
and spacer method. The gradation is based on the density variation between the layers. In
order to so, three different combinations of magnesium powder and carbamide particles (used
as the spacer) are considered in three layers and the graded structure is compacted under a
pressure of 300 MPa and finally sintered at 400°C for 4 hours. SEM analysis and compression
tests are conducted on the produced specimens to determine the microstructure and mechanical
properties of the graded foam, respectively. The results show that increasing the
percentage of the carbamide spacer can lead to producing open cell foam. This means that this
kind of foam can be used for repairing bone tissue scaffolds. In addition, while the mechanical
properties of bulk magnesium implants are far from that of a compacted human bone, the produced
three-layer graded foam can resemble spongy bone structures properties excellently.
Furthermore, similar mechanical properties to human spongy bone can be obtained by
gradation of the foam rather than applying single layer foams. This means that potentially, the
three-layer graded magnesium foam may be utilized in human bone implants.

Magnesium, graded metal foam, powder metallurgy, compressive properties,
Keywords —
foam microstructure
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2- Bulk magnesium

oo )
dawg i mlio ;3 (318 slapgd 5,8 (p3 ] slaany jo
38 @ le o o3 slapsd s slad S 5l Ll assly
S o Fyo 5 il b@ls o)y S glaojls
J oS ol 25 ol (551 i) by 5 (S
Vgd oo sy Al (Jsho SIS (lgis Cod pwtige (sbaojle
LYV ] sd (5 Comd 4 cawlie (SO oled (glyls &S
oz 5l (o a3l ) ool 5 il <o qiiie posisod]
ol Y] ol onds aid L Lao‘_’j oo slapsd oS aisiun (60l5e
Wb oo oS A Jolo 9 5k ol pgd 09,5 93 4 ksl
5 5958190 80 Co8 s ysb & o] )18 5 ol &S

el po sl

28l tig 3 sl8 Slop Ml 5 e sl2,)lS 5 S
2 Sladss da g 1S e Cdge Comyhd Cawl (B lujl (Sij
oy 05 g Sloyd Jobw 1o bacuugyls (pl 5l .l diej (o)
ool ol Gy Jloyd 3550 s (gl &S D oo ool
Cunl 58 45 (Bl (Sllege g olewdsn (Kigen ol
Ll (Jb ol b g (Bl S )3 e ey 3)90
TN & bcwy a8 cwl lawl Jol ool IS
Ay bog ol w5 sdpde] Bl Cuxbgo 5D slow o yd
bl ol ol g [F-F] 8wl 3l was cél
L§‘°))5 W‘ )‘ ‘_;iw).: Gy ) dl.mw).) el d‘); .)‘99
Bl g oo 03l Cann )b cdlu jd &S glodls .l o 05
JHS s (izmen 9 039 e PO g Bl Cun
A5l oy sl Johw Ay o JWisl gl p canlio

Canl e (S Comj Gy S dlge (S5 j5b &
by yedy g Gl @l 5 Sl dayods |
oy T 35,8 Sl Sl Jlas g o8 awgd] (o8 plSoial
dai Sl pw (SaiSs 5 90y bl e 8 5lucunj
Nt oY Cnsld (Kot 5 (SO plSouinl lyls cljle
WS (o sl 5l 0)90 (SSlSe sl oS > S5
po)S Sy it ol g poilis (S5 05 2Ysh [A-Y]
ol bV ] e beales) céls ) gly s dlge dles ]

A3 b 5 om 5388 3 b 5388 slosse sl o

1- Aseptic inflammation
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1- Compression test
2- Pore wall (PW)
3- Plateau boundary (PB)
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