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Mo « A1 et VA SBOAH DX 8w Ll AsE /DS, T8 I S IR Sk v 80R X B B3 K, 1281 51,6 C, A &Mk R AE 1 &
B S B, PVRRE PER O . Cueo Zrso T ivo JF A 42 0 S BMBE B ) HV594. 3, 8N 2% ( EJR 4330 I Mg « Mo Fil Al
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Effects of alloving elements on glass forming ability and
microhardness of CusoZr3o Tiio alloy

YANG Yuanrzheng, QIU Zarhong, XIE Zhrwei, BAI Xiao-jun
(Faculty of Materials and Energy, Guangdong University of Technology,
Guangzhou 510006, China)

Abstract: A series of bulk amorphous alloys Cueo- « Zr3o TioM2(M= Mg, Mo, Al, Sn) with a diameter within 2 to
3 mm can be produced by copper mould sucking cast. The glass forming ability, thermal stability and microhardness
were investigated using X-ray diffractometer, differential scanning calorimeter and microhardness tester. All
Cuso- x Zrso TiioM2 amorphous alloys show a two-stage crystallization behavior. For amorphous alloy CusoZrsoT iio,
the glass transition temperature is 426. 5 C, the onset of crystallization temperature T is 467.7 C, the super
cooled region AT, is 41.2 ‘C. The introduction of Mg, Mo and Al has relatively small influence on AT, whereas
the introduction of Sn can enhance AT, from 41.2 C to 51.6 C, indicating that the glass forming ability is improved
and the thermal stability is also increased. The microhardness of CucZr3oT 10 is HV594. 3, and the introduction of
2% (mole fraction) alloying elements, namely Mg, Mo and Al, plays no apparent influence on the microhardness,
however, the introduction of 2% Sn (mole fraction) can markedly increase the microhardness by 27% to HV755.7.
Key words: Cuco-«ZrsTioM2(M= Mg, Mo, Sn, Al) alloy; bulk amorphous alloy; glass forming ability; micro-

hardness
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Fig.1 XRD patterns of Cueo- xZrsoTiw0AlL
(x= 0, 1, 2, 3) alloy rods with diameter of 3 mm
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Fig.2 DSC curves(a) and
characteristic temperatures(b) of
Cueo- + Zr3oTi0AlL (x= 0, 1, 2, ) bulk metallic
glass alloys at heating rate of 20 'C/ min

CU60_er3 OTil()Snx
x=3

26/(%)

3 AR 3 mm BAAIEN Cuso « Zrso TinoSn.
(x=0, 1, 2, 3) By X S LLATH
Fig.3 XRD patterns of Cueo- «Zr3oT i10Sn.
(x=0, 1, 2, 3) alloy rods with diameter of 3 mm
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characteristic temperatures(b) of
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Fig. 5 XRD patterns of
Cueo- xZr3oTioM2( M= Mg, Al, Sn) alloy rods
with diameter of 3 mm (a) and Cueo- « Z130 T 110M 02
alloy rods with diameter of 273 mm (b)
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Fig. 7 Vicker s hardness for bulk metallic glass
CussZrTioM2(M= Mg, Mo, Sn, Al)
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Table 1 Atomic radius and mixing heat of

alloying elements

AH [ (k] * mol™ ')

Element R/nm
Cu Zr Ti

Zr 0. 162 - 23 0
Mg 0. 160 -3 6 16
Ti 0. 147 — g 0
Al 0. 143 | - 44 ~ 30
Sn 0. 141 7 - 43 = 1
Mo 0. 136 19 = 5 o
Cu 0.128 -23 -9
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FIRSEG R CussZrsoTiwSn: dE i A 4 Al
FEdemr, X 0] g 5 AR G A 4 00 J0 I o 45 M AH O
e, TR AR HE 454 5 AR BeRe AR
PRI, ARd SR R 55 ) 2 e se AL TG . R 2
HIARRIB R IR R MR frdt— P 5 .

4 58

1) M 2% &40 5 B CussZrao Tio & [
Cu, AJLLHIEEHAA/NT 3 mm ) CussZroTio-
Mgz  CussZrso Tin AL F Cuss Zrso Tio Sna AF &
4, (BXT CussZrsoTioMo: &4, B EEIEMH
kA ES/NT 3mm .

2) Cueo- xZr3TioM2(M= Mg, Mo, Sn, Al) &
FVAE A S RIA IR AAT A . CusoZrso T
P HEARIR R 426.5 C, SALERLRIRE N 467. 7
C, A WA K 41.2 C, 35— G4k ek
479.6 C, % iIEEIREN 527.4 C,

3) WM 2% Mg . Mo « Al X HE & 4 Cugo- -
ZraoTiMa [ AT, S2WLLEL/DN; HI I 2% Sn J&
AT, B4ME] 51.6 C, A AP RBAE ) H 21
H, FARE MRS . JF AR T RS ZERNR G A JE
ST T Mg« Mo « AL Sn XJ3F & JE B RE 11
S

4) CusoZraoTindEMmE G HIAER HV & 594. 3,
W 2% 1) Mg « Mo Al Al 25540 £ B A
S 1) S P B RS AN K, TR D 2% Sn #1815 8.1
WHREHR S T 27%, iKFIHV755.7.
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