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Oxidation Behavior of a Zr-Cu-Al-Ni Amorphous Alloys in Air at

300-500
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ABSTRACT
The oxidation behavior of the Zr-based bulk amorphous alloy (BMG; Zr-30Cu-10Al-5Ni in at.%)

was studied in dry air over the temperature range 300-500 . The kinetics results indicated that the

amorphous alloy oxidized linearly at 300 , while the parabolic oxidation was observed at 350~425 ,

and the oxidation behavior at 500 was irregular and complicated.  In general, the scales formed on

the surface of the amorphous alloy were temperature-dependent, consisting of tetragonal-ZrO
2

at 300 ,

and of mostly tetragonal-ZrO
2
as well as minor amounts of monoclinic-ZrO

2
and CuO at T 350 . 

Keywords Zr-based amorphous alloy; oxidation behavior; oxidation kinetics; ZrO
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; CuO.
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1 . 300-500

g2/cm4/sec

Table 1. Corrosion Rate Constants of the BMG alloy

(unit: g2/cm4/sec).

2. 300-500

Table 2. Main oxides formed on the amorphous alloy

oxidized at 300-500 .

(a) 300 480

(b) 350 480 

400 120 

425 96 

500 50 

1. 

(a) 300 (b) 350

-500

Fig. 1. Oxidation kinetics of Zr-based amorphous

alloy (a) at 300 oxidized for 480 hr, (b) at

350 to 500 oxidized at various durations.
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t (tetragonal phase)

m (monoclinic phase)  v.s. 

s. w. v.w. 



(a) 300 480 

(b) 400 120 

(c) 425 96 

2. XRD

(a) 300 480 

(b) 400 120 (c) 425 96

Fig. 2. XRD analyses of the scales formed on BMG

(a) at 300 oxidized for 480 hr, (b) at 400

oxidized for 120 hr, (c) at 425 oxidized for

96 hr.

(a) 300 480 

(b) 400 120 

(c) 425 96 

(d) 500 50 

3. 

Fig. 3. The surface morphology of the oxide scale

formed on BMG.
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(a) 350 216 

(b) 400 120 

(c) 425 96 

4. 

BEI 

Fig. 4. Cross-sectional BEI micrographs of   the BMG

alloy oxidized at various temperatures.

(a) 

(b) Zr-map

(c) Al-map

(d) Cu-map
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(e) Ni-map

(f) O-map

5. (a) 400 120 

BEI (b)-(f) X-

Fig. 5. (a) Cross-sectional micrograph of the scales and

X-ray maps of (b) Zr, (c) Al, (d) Cu, (e) Ni,

(f) O for the BMG alloy oxidized at 400

for 120 hr.

6. 400 4 

XRD 

Fig. 6. XRD analyses of BMG oxidized at 400 for

4hr.

7. 400 120 

Fig. 7. BEI micrograph illustrating the position of Pt-

marker formed on BMG after oxidized at 400

for 120 hr.
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