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Fig. 1 XRD patterns(a) and DSC curves(b) of (Zry76;Cug 147~

Nig.092)93-+Al7+, alloys
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Table 1 Temperature of fabricated (Zr761Cug.147Nig.092)93-xAl7:x

amorphous alloys
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Fig. 2 Thermodynamic curves of (Zry761Cug147Nig092)93-xAl 7y
alloys
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Table 2 Thermodynamic properties of typical (Zrg761Cug 147-
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x AHp/(kImol ™) ASui/(FK mol ™) e/K!

0 ~30.89 7.92 0.256

1 -31.79 8.06 0.254
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Fig. 4 Compressive stress—strain curves of (Zrg76;Cug 147~
Nig.092)93—Al7+, alloys and enlarged serrations in regions:
(a) Compressive stress—strain curve; (b) Enlarged elastic
deformation, region I; (c) Enlarged elastic deformation, region
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Effects of Al content on thermal stability and mechanical properties of
(Zrx.761Cug,147Nig 092)93 +Al7+. amorphous alloy

ZHANG Wei, KOU Sheng-zhong, Al Ya-jun, SUN Wei-min, ZHAO Yan-chun, LI Chun-yan, LI Guang

(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: (Zry761Cug 147N 092)93-xAl7+, bulk amorphous alloys with x of 0, 1, 2, 3, 5, 7 (mole fraction, %) were prepared
by copper mold casting method. The differential scanning calorimeter (DSC), universal testing machine and
micro-hardness tester were employed to detect the supercooled liquid region, mechanical properties and microhardness of
the samples, respectively. Furthermore, the relationship between microstructures and mechanical properties of the BMGs
was analyzed by X-ray diffraction (XRD) and scanning electron microscope (SEM). The results show that, with the
addition of the content of Al, the glass transition temperature 7, and initial crystallization temperature 7, of
(Zry.761Cu.147N1g 092)03—Al74, (x=0, 1, 2, 3, 5, 7 (mole fraction, %)) amorphous alloys increase. But the supercooled liquid
region AT, of amorphous alloys firstly increases and then decreases, and it reaches 94 K which is best in the supercooled
liquid region AT of the alloys when x=3. The plastic deformation increases first and then decreases with the Al content
increasing and the plastic deformation reaches the highest value of 15.82% while x is 3. Along with the increase of the
content of Al, the yield strength o5 and microhardness HV of the alloy have an enhanced trend, and both of them reach the
highest value of 1713 and 4095 MPa while x is 7.

Key words: Zr-based bulk amorphous alloy; supercooled liquid region; plastic deformation; microhardness
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