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Biocompatibility of Ti-Zr-Cu-Si Amorphous Alloy
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Abstract : The Tig; Zr,; Cuyo Siy amorphous alloy with thickness of 80 pm and width of 5 mm was fabricated by a sin-
gle-roller melt spinning technique. The thermal stability of alloy was investigated by differential scanning calorim-
etry(DSC). The histocompatibility, anticoagulation and blood compatibility of amorphous alloy were analyzed by
simulated body fluid(SBF) culture, dynamic clotting time, hemolysis rate and platelet adhesion test. The results
indicate that the supercooled liquid phase region (AT,) of Ti,;Zr; Cuy Si;amorphous alloy strip reaches 65 K. Af-
ter cultivation in SBF for 15 d, hydroxyapatite (HA) is deposited on the alloy surface in form of porous floccu-
lent, where the content ratio of Ca to P is close to 1.67 of human bone. The hemolysis rate of amorphous alloy is
low, which is only 0.562%. Platelets are in disc shape without pseudopodia protrude, indicating desirable biocom-

patibility.
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Fig.3 EDS results of content ratio of Ca to P for Tis; Zr, Cuy, S,
amorphous alloy cultivated in SBF for 15 d
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Fig.4 Clotting time curves of Tis; Zrz Cuye Siy amorphous
alloy and 3161 stainless steel
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Tab.1 The absorbance values of solution at a wavelength of 545 nm
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Fig.5 Platelet adhesion on Tis; Zry, Cuye Si; amorphous

alloy surface
3 %4 ®

(1) Tigs Zry Cuyp S1y jlf ﬁlé%%%ﬁﬁﬁ% E/‘Jﬁbﬁci%\

M VWA X AT AT 3% 65 K,
(OB AR PR IE IR 15 d 5. B A K A

(HA) LA %\E’Iﬁﬁ*ﬂ?ﬂ? Tis5 Zrs; Cuy, Sy E”5 H%lé'ﬁ%%ﬁ s

w(Ca) /w (PYEE L T AN H (1.67) 5 3l 25 &E 1l i ] 1%

40 min, %I 2R K 0.562 % , ML /NHR 5 5 854K L ToOh 2

H v%‘%% Tis5 Zrs Cuyo Siy jFI%é’éz\/E\‘ﬁ Eﬁ}%i%*ﬁg

.

& % X

(1] Bk, &2k, BAVAR, 55 EMEZ SRV RS RELT] &
T A (& 4. 2022, 42(6): 661-671.

[2] sk, FFRM. £k, &5 Sk A & OB BRI E R (T ].
PR s XA 4 4, 2021, 41(4) : 439-444.

(3] F&hu. ., BME, & Hofkde 54 4 8 O% 1 wF ok i
JELI]. b #51E oA (4, 2020,40(3) ; 253-258.

[4] BAI L, CUI C X, WANG Q Z,et al. Ti-Zr-Fe-Si system amor-
phous alloys with excellent biocompatibility [ J]. Journal of Non-
Crystalline Solids, 2008, 354 3 935-3 938.

(5] Z=ff, A2, 4RI, &5, & Ti-Zr BeAE 5 & 4 7E 6 RN b it A
WU ] AW BE 2. 2019, 37(3): 8-11.

[6] SARAN T, BOONRAT L, ATCHARA K, et al. The novel toxic
free titanium-based amorphous alloy for biomedical application[ J].
Journal of Materials Research and Technology, 2017, 7(3);: 248-
253.

[7] NICOARA M, RADUTA A, PARTHIBAN R, et al. Low Young’
s modulus Ti-based porous bulk glassy alloy without cytotoxic ele-
ments[ J]. Acta Biomaterialia, 2016, 36(2); 323-331.

[8] BAIL, DING ZY, ZHANG HY, et al. Glass-forming ability and
corrosion behavior of Ti-based amorphous alloy Ti-Zr-Si-Fe[ ] ].

Materials, 2022, 15(20): 7 229-7 229.

1125



Aug. 2023 R S O &
Vol. 43 No. 8 SPECIAL CASTING & NONFERROUS ALLOYS

Sc & =X AlSiFeMnMg & & B 4H 2R 30 71 5 1% §E BY =2 i

SeBER TR AR B &' ERIES
(ILAXEIRXRFEHAHFTE TRLR; 2.5 % T8 LA A R2AF]))

 E RASHBME R BT AR TR M RIS T AR Sc in A & [w(Se) =0.1%,0.2%,0.3% ,0.4% ,
0.5% 11y AL-9Si-0.6Fe-0.2Mn-0.2Mg & 4 FE 5 X HE 9 OM AL U ) 24 PR RE . 25 R 3R, Sc BB 200035 7 0 & 4 19 B 041 20, x4 4
oAV FL i Si A Fe MEA BT B A9k AEFIER . B Scm A4, &40 ka2 % B E TREMBEH. HimA
0.3% ¥ Sc B . & 4 4042 RO A ) = e g defE . L B AL 2L B AN/ N ST o AL 53N S L RFR 43 S TBURLAR 20 oAy T e R 1)
e Si AR, LUK EHR o-Al; (Fe, Mn); Si; + 3SR Al Sis Fe, (Mg, Sc)s 8 Fe M. & 4 M BUHrom B i IR0 i e 2 (HV)
43R 273.0 MPa.183.6 MPa.6.4% Fll 83.6, IL i & 4 (9 W7 24 5 X R 40 pE I 24

XA ALSIES A 45 Scs BAMALL ; Iy 2 RE

mESES TG146.21;TG113.25 XEIREB A

DOI1:10.15980/j.1222.2023.08.022 FR R (R IREARS ) FRIR A (OSID) :

- AEtERE

b

it

Effects of Sc Content on Microstructure and Mechanical Properties of
AlSiFeMnMg Alloy

Fan Xiaoming', Luo Shixu', Lu Xiaobin®, Tan Jian', Huang Gangfu®
(1.School of Material Science and Engineering, Wuhan University of Technology;
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Abstract: The microstructure and mechanical properties of Al-9Si-0.6Fe-0.2Mn-0.2Mg alloy die casting testing
bars with different Sc content [w (Sc) =0.1%,0.2% ,0.3% ,0.4% ,0.5% ] were investigated by metallographic mi-
croscope, scanning electron microscope, electron probe and electronic universal material testing machine. The re-
sults indicate that Sc can effectively modify the microstructure of initial alloy, which has obvious refining and
metamorphic effects on the primary a-Al phase, eutectic Si phase and Fe phase. With Sc content increase, the me-
chanical properties of the alloy present a trend of increasing firstly and then decreasing. After adding 0.3% Sc, the
refining modification effect and mechanical properties of the alloy are desirable. The microstructure of the alloy is
composed of fine and uniform a-Al equiaxed crystals, eutectic Si phase in which most are granular and a small a-
mount are worm-like, and some Fe phases including massive a-Al;; (Fe, Mn);Si, and Chinese character Al,, Si,
Fe, (Mg, Sc);. The tensile strength, yield strength, elongation and microhardness of the alloy are 273.0 MPa,
183.6 MPa, 6.4% and 83.6, respectively, and the fracture mode is dominated by ductile fracture.
Key Words: Al-Si Die Casting Alloy. Sc, Microstructure, Mechanical Properties
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