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B B FHTRELETEAIEMEAOER, #&7T Mg-3Zn-08Zt & (B I ¥, %, FRA)K Mg-3Zn-0.8Zr-1HA HE&
HH, BRTHRRERKA@HANEGEN LRI EYBHEREENER. n-HA BYIHTRESEEF,
FREL, RREEMEHRYBTREN n-HA 8. BERUABRSBHRUER XY HERERFEEK, HHHH
FERHERVAR. BR20d4dE, AnHANEAMERETE, H Ca. PUBERR, BAFIRTHOBREE
4 0.701x10°Acm?; TIARE HA A SRE™ERELRMGT, WHEMEREEN 1.034x10°Acm?, BRn-HA B

EWMTRE KW EIMEES .

XRiA: Mg-Zn-Zr & KRBRERKA: LVEMR, HIlAR: Bl

hEES¥ES: TG146.2°2; R318.08

X#kERIAE: A

XEHRS: 1002-185X(2010)12-2211-06

AERNERRKE SR B IR AN &R XM
B, EHTHARMER, XESOAKHERAS"E
BmEE, SEEEIELMRRERRR. BRAY
WM, FEREREREERRKN, EX
RKHGFEFBENEERREEZRGZFREKRL
HETUAR. 1988 4, Stack FPIREME T £ M M
B 7 ¥ (biodegradable stents, BDS), A NHEMNRAE
tRREBRXERBORKNERAE, EZATFFT
XEBAMEENEKIAL, SFBEERISITEN
THMRC., BHNARY, BASEARNLRA
BEAMERIE. RIFMNEDHAENE, BESHEAETH
5 TR BB L E, "THERBHE
RSh, B A B A A T AR I S R AR,
Heublein %0 AE21 A& X EMAROMLE, KM 6
MARZEER 50%, HERERR, VISEELTH
B SR T AR B MR AT AT . A REA
M RABRKAELEHETARBRERKA
(Ca19(PO4)s(OH),, n-HA)-Mg E &4, XK T n-HA
XHRFE R MR st RS, AR Mg-Zn-Zr
EEREE, LERIK n-HA R RE, RABSH

KB 2009-12-20

B PE PR 45 n-HA/Mg-Zn-Zr £ E S, DRR
EHRRKEEZELEITBAKRBENAL. RE
HA TEBPARME, EHTHRME HA B 94
kRE, ghFOMERER, HEEFMRANRNS
BEE A& BB BRI HE 4, AL S BB,
XA KR AR A B B 0] MR LB A SRR
RET — LR AERER .
1 % B

PAMg(£i B 99.99%) . Zn(4l /5 99.99%), Mg-30Zr
&S RER, RAEZEN(ZG-10), F700C
ERY &4 T B HEMg-3Zn-0.8Zr8 &, B h 1#RF .
PAF 3 Mg-Zn-Zr & & B4k, B2 H0H 1% 8 %
n-HABR Vi858 4k, HFRAMRALIEHTEE. ¥
H It ) & fIMg-3Zn-0.8Zr- 1HA K & # B2 R 2458 8E
BEE£420 C, 13 W SIB K, AYQ32-315BHKE
P EZE 68 mm, HIELL A56, B/5#E4T150 C,24h
AT .
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EHEMALN: A BREIE{(7401 Oxford) & #

BEMA. EXEAREEEINAS1071108); K @ RE#E S E K H(09JCZDIC18500)
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Fig.l Optical micrographs of the as-cast samples after

annealing: (a) 1Tand (b) 2#
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Fig.2 EDS spectraof the grain (a) and grain boundary (b) of
the as-cas 20 composte after annealing
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Fig.3 TEM images of 2# sample &ter extruding and aging: (@)
grans of the alloy matrix, (b) the second phases
distributed in the alloy marix, and (c, d) high resolution

of second phases

sample 2# after extruding and aging

uoobbooooooooboboboooooz2# o0
ocooooooooooog@E 4HoDbOoboDboooo
ooooOoOO0O0o0o mobobooomsmuOonoo PO
CalODOOOouoboOoOoODbDbDO HAOODODD cad
pOCOCOOOOOOOOOOODOOO
gooooboomoboboboooooooobooao
ooooooooO@ e@bboobOboI™bon
ooobobbO 200000000 b000000o0aoO
OoooooO0@eyOoooooooIm@oo
ooooObOoO2000300000000000020
oo oooOoOooOoOoo0DmOooog10ddO
OoOOoo0oOo0O0O0o0O0O0 25%x103mm/d O 50x
103mm/dO 0 00 0 1% n-HA O Mg-Zn-ZrOO OO
oooDo0O000 50%0
2.3 00ODOO0OO0O0O0
groooobOO0o0ooooooobbonogoo
oooobObobOooooboooboboooooooan

04 000000 #(abk)020deHI 000000 0003d@a d), 0db,e),20dc, HI 0000

Fig.4 SEM morphologiesof sample 10 (a, b, c) and sample 2# (d, e, f) after extruding and aging immersed in the SBF for 3d (a, d),

0 d(b,e), and 20d (c, f)
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Fig.5 EDS spectrum of the sample 2# after extruding and aging
immersed in the SBF for 20 d
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Fig.6 Mass loss (a) and corrosion rae (b) of sample |0 and

sample 20 after extruding and aging immersed in the SBF

as afunction of time
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Fig.7 Polaization curves of samples |0 and samples 20 &ter

extruding and aging immersedinthe SBF
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EBAEE: FORREBHRA N L W3R T M Mg-Zn-Zr S &tERIKE W

° 2215

i EPMENE, 455204%H18.5%. B,
N T n-HABUN (9 2 & 4 6 Be 9 3 2 I B 2 384T (8
DRER N R EK.

M AELFE SBF B ME R 40, 1#HAS
243K 20 d PR TR 4 518 1.8 mm/a 1 0.75
mm/a, ¥JH Witte F 2R BB K 1R 4 05 2 6118 9%
K& H9 HA/AZ9ID HE&MAE 3 d KIEMHEEQ2.0~
3.2 mm/a)fk, XTRESHFLRAE N BRE N EE
VAR EEIRFERMATHIRE, PR &R
BWEEHNL, MEEHSNEHN, ALERNHRSEY
A1, AR5 T ARK B P R B b K TR AR D
EEBHRENEFBRLSBAN, Mg-3Zn-0.8Zr-
IHA EaME P REMT 1% n-HA Bk, XEHF
RE T HIE phEEH A Mg-3Zn-0.8Zr & &/ 42%.
AT RIBF S U B0, SR M KL 7E SBF AP I J ol P 5
B b2 B 57K Z TR ) BB A 2 IR

Mg + 2H,0 = Mg(OH), + H, t ()

HRQ)T &, KNP R Mg(OH), &<, BF
FR SRR R BIEHREMA /DB, ERA
SBF ¥}, BRNEBESKRNAERTKNAE
B B (Mg(OH),'nH,0), X ZEXT LS SBF [ 24k
BAM Mg RIRAMYT BER T —ErEM. Bk,
da. 4d FIoR 1#. 2#AFEZE SBF PR3 d BRE
ERHEBSE A RE. BPHRGRRAFTRER
[ Mg(OH),'nH,0 B Bi/KiE B . 1#AFRERYE,
KPR Mg(OH), B& 2#i A E, BIZEMRLET 2#
TR R o A8 . 2B — B 24 A n-HA Y
YERRBRAE I T Bk Mg Bt R A HIY B AT
T RMER. HERENHEMIEK, SBF FHEER
BT AW 8B MAE Mg(OH), nH,0 B&RE, HP
CI'EFHER BRI

Mg(OH), +2CI' = MgCl, + 20H 3)
BT MgClL, Z2/K¥EHER, BiX — R NAESR T Mg(OH),
R, ERRHEAMmYT. B MgCl, —BEER
BI¥S A\ SBF, EHHEMK CIE T, R SBF F CI'l§
TWRENEE, FRNQG)—BERERSFFER NS
17, HEES &R Mg(OH), BB A THEFH LR,
RS SAWIEE, FRMPFERE, NTTIETEEN
k. EERHETIX—EE, Mg-3Zn-0.8Zr 5&7 SBF
PRI 10 d EREHIL T HEEMGL(E 4b), HERKE
AR EK PBUE R R, RE Mg(OH), RIFE5E
2REE 4c). SR, ME de, 4f Fis 2484
MRMEEERE S, SRRy, WHEHER
Ca. PUIREERK, XELREEPHEMGIK HA i
e . EWME 4d BiR, 28R R H e AL

T35 Mg(OH), B2, BEERKIR K%M, SBF
FH) CI'. COs%. PO OHUAK Ca* B TFE&T #
ZHERE, I RAEEN R FELEHRER SRR ET
#. s, B85 T & H o-HA BRiN 5 14
R PO OH LARK Ca™' B T HIMR 8 b E KT CIr
BT. XH, 7 CIETF5MERE Mg(OH), BE K M 1)
RN, FERALBAK HA HFK Ca. P AN
RBTERAT, HEENREKEH R R AFERE, Bk
TR EWE 46, BIET R RE, HERE R
K7 BEE. BR, Bid44&% n-HA KMAERKA
¥ n-HA/ Mg-Zn-Zr E AWM B N EEERERTITH, X
ARt — P RER.

3 & it

Wi 1%491k HA 8830# Mg-3Zn-0.8Zr & &+ &
HEX, FEEMENRBENEREREGAES
4> HI 34 M 10 MPa H1 2.18%; ] & ¥ ot #F Mg-3Zn-0.8Zr
E&MWEmtERe, BHERLEEESEREK 50%,
BAZHRANEREREETE 30%:; &7
Mg-3Zn-0.8Zr & &P R MEE ), BEEMEERERERK
WA, Fe R AR PSR FUIREM S RE
FRE#HRT R
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Effects of Nanohydroxyapatite Addition on Properties of Mg-Zn-Zr Alloy for
Biodegradable Intravascular Stents

Wang Xiaowei', Chen Minfangl'3 , You Chen'*, Liu Debao', Wei Jun?
(1. Tianjin University of Technology, Tianjin 300384, China)
(2. Singapore Institute of Manufacturing Technology, 71 Nanyang Drive, 638075 Singapore)
(3. Tianjin Key Laboratory of Photoelectric Materials and Devices, Tianjin 300384, China)
(4. Key Laboratory of Display Materials and Photoelectric Devices, Ministry of Education, Tianjin 300384, China)

Abstract: To explore biodegradable intravascular stents, Mg-3Zn-0.8Zr-1HA composite (mass fraction, similarly hereinafter) and
Mg-3Zn-0.8Zr alloy were prepared to investigate the effects of nanohydroxyapatite (n-HA) on the mechanical and biodegradable
properties of Mg-3Zn-0.8Zr alloy. Results indicate that the n-HA particles are distributed uniformly in the matrix, so the grains of the
matrix are refined, and the ultimate tensile strength and elongation are increased. The immersion tests in the simulated body fluid (SBF)
show that the surface morphologies of the two kinds of materials are quite different as the immersion time is prolonged. After
immersion for 20 d, the surface of the composite with n-HA is still perfect and covered with Ca and P, while a lot of pitting occurs on
the surface of Mg-3Zn-0.8Zr alloy. The electrical current densities of the composite and the alloy are 0.701x10° A-cm™ and 1.034x10°
A-cm™ respectively, which demonstrates that the corrosion resistance of the Mg alloy is significantly improved by the addition of
nanohydroxyapatite powders.

Key words: Mg-Zn-Zr alloy; nanohydroxyapatite (n-HA); biodegradable; simulated body fluid (SBF); electrochemistry
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