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ABSTRACT The composition optimization of the Cu—based Cu—Zr—Al bulk metallic glasses (BMGs)
has been realized by using the e/a—variant criterion. This criterion is incarnated by two composition
lines, (Cug) 8Zr38.2)1—5Al; and (CusgZras);—zAl;, which are defined by linking the deepest eutectic
point Cug) gZr3g.2 and sub-deepest eutectic point CusgZry, in Cu—Zr sub—system with the third element
Al respectively. BMGs of 3 mm in diameter have been obtained by means of copper mould suction
casting within e/a spans from 1.24 to 1.30 along (Cug; gZr3g.2)1—zAl; line and from 1.28 to 1.36 along
(CusgZraa)1_5Al; line. Thermal analysis indicates that the BMGs on every composition line manifest
increased thermal stability and glass forming ability (GFA) versus increasing e/a ratios. The maximum
appears in Cugg1Zr3s.9Alg with the upper e/a limit of 1.3 on the (Cugy gZrss.2);-»Al, composition
line. The characteristic thermal parameters of this BMG are T, = 760 K, T./T1 = 0.648, which are all
superior to those of the reported reference BMG CussZryoAls (T, = 722 K, T, /Ti = 0.614).

KEY WORDS bulk metallic glasses, Cu-Zr—Al alloy, electron concentration
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Table 1 Experimental data of the (Cugi1.8Zr38.2)1—Al; and (CuseZras)1—zAlz BMGs. Compositions, electron
concentration (e/a), glass transition temperature (Ty), onset temperature of crystallization (Tx), under-
cooled liquid region AT (AT = Tx—Tg), onset temperature of melting Tm, offset temperature of melting
T}, melting temperature span (T} — T ), GFA indicators Ty /Tm and Ty /T}, chemical-short-range—order
indicator Ty /Tm, and the Vickers hardness (HV)

Alloy system Compositions efa Ty Tx ATy Tm T T1—Tm Tg/Twm Tg/Th Tx/Twm HV
atomic fraction, % K K K K K K

(Cug1.8Zr38.2)1—zAlx  Cugo.3Zraz.2Alzs 1.24 733 794 61 1151 1185 34 0.637 0.619 0.690 536

CusgeZragoAlss 1.25 740 802 -62 1157 1181 24 0.640 0.627 0.693 594

Cusg.7Zr3s.3Als 1.28 748 803 55 1159 1179 20 0.645 0.634 0.693 594

Cusg.14r35.9Ale 1.30 760 799 39 1154 1173 19 0.659 0.648 0.692 615

(CuseZraa)1—o Al Cuss4Zraz.5Al3.5 1.28 717 765 48 1152 1179 27 0.622 0.608 0.664 518

Cus3.2Zr4;1,8Al5 1.31 721 781 60 1153 1176 23 0.625 0.613 0.677 533

Cus2.4Zrq11Alss  1.34 729 800 71 1152 1177 25 0.633 0.619 0.694 567

Cus1.54r40.5Alg 1.36 730 790 60 1155 1176 21 0.632 0.621 0.684 588

Reference CussZraoAlll 130 722 796 74 1150 1176 26 0.628 0.614 0.692 574
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