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ABSTRACT The two parameters, namely enthalpy of formation of alloy AsqBs0 and the difference
of self—diffusion activation energy of constituent of alloy, are used to study the regularity of amorphous
formation for binary transition metal alloys, according to the SSAR mechanism of amorphization by me-
chanical alloying. After analyzing numbers of experiments a criterion of amorphization of binary transition
metal alloy, AH; < —0.005750(AH,)? + 1.345636(AH,) — 58.744095, was obtained and used to analyze
the 58 alloy systems with available experimental results. The total degrees of accuracy for separating the
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amorphous alloys formed or not by mechanical alloying are 97% and 94%, respectively.
KEY WORDS mechanical alloying, amorphous alloy, transition metal alloy, Miedema theory
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Fig.1 The relation between the difference of self—diffusion
(AH,) and inter—diffusion (A H,.) activation energies for
elements of alloys
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Fig.2 The AHy — AH, description for amorphization of tran-
sition metal binary alloys by mechanical alloying
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Table 1 The parameters of binary alloys and the theoretical and experimental results for amorphization

Alloy AHg AH, Result Result Ref. Alloy AHg AHg Result Result Ref.
kJ/mol  kJ/mol  of theory  of exp. kJ/mol kJ/mol of theory of exp.
Ni-Cr —~10 33.77 C C (5] Ni—-Ti —52 154.38 A A (5]
Cu-Ag 4 40.52 C o (5] Ni—V -27 34.74 A A [5]
Cu—Ru 10 166.92 C C [5) | Cu-Cr 19 97.45 C A [5]
Fe—Ag 42 80.08 C C 5] | v-zr -6 119.64 A A [5]
Ni—Mn -12 34.74 C C 5] | Cu-Ti -13 88.77 A A [5]
V-Ti -3 187.19 C C (5} Fe—Ti -25 128.33 A A (5]
Ti—Mo -5 283.67 C C (5] Cu-V 7 98.42 A A [5]
Cu-Ni 5 63.68 C C 5] | Co-Ti ~42 142.8 A A [5]
Cu-W 33 293.32 o} C (5] | Mn—Ti -12 117.72 A A 5]
Co—Mn -8 25.09 o) C 5] Co-V —21 44.38 A A 5]
Co—Cr -7 43.42 C C (5] Fe-V -1 58.86 A A [5]
W-—Zr -14 314.55 C C (5} Cr--Ti -11 186.22 A A [5]
Cr—Zr -18 118.68 A C 5] | Ni-Mo  -11 131.22 A A (5]
Fe—Cu 19 39.56 C C (15] | Co-Y -31 136.05 A A (5]
Fe—Co -1 14.47 C C [16] | Cu~Eu  -15 67.54 A A [5]
Fe—Mn 0 10.61 C C [17] Ni—Hf —63 99.38 A A (5}
W-Re —6 13.51 C C (18] Cu—Hf -25 163.06 A A (5}
Fe—Nb -23 75.26 A A [19] Fe—Hf —-30 123.5 A A [8]
Co—Nb —37 137.01 A A (5] | Co—Hf -51 109.03 A A 5]
Co—Zr -60 75.26 A A 5] | Pt—Zr  —150  64.65 A A [5]
Ni—Zr -72 84.91 A A 5] | Ni-Ta —44 88.77 A A [5]
Cu-Zr  —34 21.23 A A (5] | Fe—Ta —22 112.89 A A [5]
Mn-Zr -23 50.17 A A (5] Co—Gd -31 27.98 A A (5]
Fe—Zr —37 60.79 A A (5] Nb—-Cr -11 93.59 A A (5]
Pd—Ti -97 143.77 A A 5] | Ta—Cr -10 55.00 A A [5]
Cu-Ta 3 152.45 A A (5] | Ni—Nb —45 127.36 A A 5]
Ru—Zr —-88  188.15 A A 5] | Co-Ta  —36 98.42 A A [20]
Rh-Zr  —107 17.37 A A 5] | Mn—Ta -6 123.50 A A [20]
Pd-Zr  -136  76.23 A A 5] | Fe—Mo -3 137.01 A A [21]
Note: A — amorphous, C — crystalline
¥ 2 FRER AT RSB R
Table 2 The comparison of results obtained by different criteria
Alloy Result Present Present Zhang!S! Zhang(S]
state description (Parabola) (Line) (Two parameters) (Three parameters)
Crystalline Right 16 13 13 16
Error 1 4 4 1
Total 17 17 17 17
Accuracy, % 94 76 76 94
Amorphous Right 40 38 34 36
Error 1 3 7 5
Total 41 41 41 41
Accuracy, % 97 92 83 88

Total accuracy, % 96 88 81 90
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