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Effects of Ag and Fe elements on glass-forming ability and
mechanical properties of Cu-Zr-Al bulk amorphous system
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Abstract: Based on Cu-Zr-Al tenary alloy, the effects of addition of Ag and Fe elements on glass-forming ability and
mechanical properties of Cu-Zr-Al-Ag and Cu-Zr-Al-Ag-Fe bulk amorphous systems were investigated. CusoZry,Alg
BMG exhibits high glass-forming ability and thermal stability in ternary alloy system, ATy, T, and y of which are 61 K,
0.624 and 0.416, respectively. The glass-forming ability of Cu-Zr-Al ternary alloy system is obviously improved with
addition of Ag. In the quaternary system, 7., of CugZrssAlsAgy, CussZryAlgAgs, CuggZraAlgAgs, CuysZiy AlsAgg and
CuseZrigAlgAgg are 0.618, 0.625, 0.618, 0.628 and 0.598, y of which are 0.424, 0.427, 0.424, 0.432 and 0.433 AT of
which are 77, 76, 78, 84 and 108 K, respectively. In the (Cug36Z10.48Alp08AL0.08)100Fe(x=0 3 5 10 15 20) quinary
system, the addition of Fe exists an obvious effect on the glass forming ability of the alloys. Although the AT, and T;,are
reduced, the (Cug 36210 45 Alg 0sAg0.08)e7F €3 bulk amorphous alloy exhibits high glass-forming ability, and AT, T, and y of
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this alloy are 103 K, 0.566 and 0.424, respectively. The compressive fracture strength and plastic strain of (Cug36Zrg 43-
AlgosAgoos)esFes alloy increase to 2 249 MPa and 4.9%, respectively, which shows that the addition of suitable Fe
improves the mechanical properties obviously. The existence of Fe element results in the distinct phase separation in
CuyZr43AlgAgs alloys, which strengthens and toughens the (Cug 36210 48Alg.08AL0.08) 100~ F €, alloy.
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Fig.3 Compressive stress—strain curve of CusyZry,Aly BMG

with diameter of 4 mm
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Fig.4  Morphology of compressive fracture surface of
CusoZrypAlg BMG at room temperature
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Table 1 Thermal stability parameters of Cu-Zr-Al-Ag BMG

Composition IJ/K TJK T/K ATJK Ty y

CugsZrysAlgAgy, 703 780 1137 77  0.618 0.424
CuysZrpAlgAgs 711 787 1138 76 0.625 0.427
CuyoZryAljpAgs 710 788 1149 78  0.620 0.424
Cuy3Zry AlgAgs 700 784 1114 84  0.628 0.432

CuseZrggAlgAgg 683 791 1142 108 0.598 0.433
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