5517 55 7 ) FESEEEFR 2007 4E 7 A
Vol.17 No.7 The Chinese Journal of Nonferrous Metals Jul. 2007

XEHS: 1004-0609(2007)07-1155-05

{E&& 55Mg35Ni10Si SRIKRIH & & 715 14 5E

3N

(WL TSRO AR 2B, M 325003)

 E: FHNME ST LR 55Me35Ni10Si Ik E SR, LhZdEdi R oV EabARL, SR SR
Wil e 55Mg35Ni10Si AR ahdetd, FIH Bl BN AE T BB S H )2 vEfe. DSC Al XRD 73T W, WA RiE
B I —AN B B, 25 A T A EOEIE W, S IR S SR R A AT DA R AR
FIEG DGR, THART B S R B TR R o 2 ERe AR, PUAM R S e 7
834~8 048 MPa, BRGNS 4550 A IR —EA M OC R AR, PRI O 5 L7
R, AW EIBYETEAS AT, W 2EREY R vy IR i 8 2R

KA A E: At Jetae

hES%ES: TB31; TB 303 XEARIRED: A

Fabrication and mechanical properties of
bulk amorphous 55Mg35Ni10Si alloy

SUN Wei

(Zhejiang Industry and Trade Polytechnic, Wenzhou 325003, China)

Abstract: Powders of 55Mg35Nil0Si amorphous alloy were prepared by mechanical alloying method. Using the
mechanically alloyed powders as row material, bulk amorphous 55Mg35Ni10Si alloy was prepared by vacuum thermal
consolidation. The mechanical properties of bulk material were characterized by micro-hardness. It is found that
exothermic peaks appear at the DSC curves of both the powder and bulk material. In combination with the HRTEM
examination, it is demonstrated that the bulk material mainly consists of amorphous phase together with some
nano-crystals. In addition, the crystallization peak temperature of bulk material shifts toward low temperature compared
with that of the corresponding powders. The micro-hardness of bulk material varies between 7 834 MPa and 8 048 MPa
and decreases with increasing applied load, being in agreement with that of the normal crystalline materials. The fracture
surface shows a mountain-like morphology without obvious plastic deformation features and the cracks propagate along
the diagonal lines of the indentation.
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Flg.l Morphologles of alloy powder before thermal
consolidation: (a) Overall morphology; (b) Microscopic

morphology
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Fig.2 Fractographs of bulk specimens consolidated at 350 C

in vacuum under varied magnifications
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Fig.3 XRD patterns of amorphous 55Mg35Nil0Si powders(a)
and corresponding thermally consolidated bulk specimen(b)
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Fig.4 DSC spectra of amorphous 55Mg35Nil10Si powders(a)
and corresponding thermally consolidated bulk specimen(b)
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Fig.5 Bright field image (a) and corresponding diffraction
pattern in selected zone (b) for bulk amorphous 55Mg35Nil0Si

specimen
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Fig.6 Dependence of microhardness on loading for bulk

amorphous 55Mg35Ni10Si specimen
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Fig.7  Indentations under loading 5 N(a) and 10N(b),
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