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Table 1 Characteristic temperatures determined by DSC, the calculated parameters and the critical dimensions of the
corresponding amorphous in references
Composition Tg/K T/ K T/K AT,/K Trg y Dmax/mm

Zr41.2Ti13.8Cu125Ni10Be22 5 692.8 820.7 996 127.9 0.695 0.486 5014
ZrssAl1oNisCuso 659.1 756.9 1100 97.8 0.599 0.430 301
Zrs;TisAl1oCuzoNig 645.8 706.3 1145 60.5 0.564 0.394 201
ZrgsAl7sNigoCuizs 672.5 762.5 1167 90 0.576 0.414 1617
Zr45CUssAgsAls 649.6 767.9 1147 118.3 0.566 0.427 9Lzl
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Table 2 Values of internal friction peaks for all samples with different frequencies of 10, 6, 2 and 0.5 Hz

. IF peaks
Composition y
10 Hz 6 Hz 2Hz 0.5 Hz
Zr415Ti13.8CuU125Ni0Bess s 0.8797 1.116 2.062 3.875 0.486
ZrssAl1oNisCuso 0.4891 0.6093 1.042 2.107 0.430
Zr45CussAgsAls 0.3299 0.5006 0.7782 1.276 0.427
ZrgsAl7sNipCuszs 0.1559 0.1916 0.3015 0.5315 0.414
Zrs7TisAl1oCuzoNis 0.1121 0.1386 0.2184 0.3985 0.394
1.0
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Fig.3 Temperature dependence of the internal friction of five BMGs with different frequencies: (a) 10 Hz, (b) 6 Hz, (c) 2 Hz, and

(d) 0.5 Hz
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Fig.4 Relationship between y and the value of internal friction
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Table 3 Activation energy of supercooled liquid region of

different amorphous samples

Composition EleV
Zr41.2Ti1zsCuU125Ni10Be225 2.69
ZrssAlioNisCuso 2.53
Zr45CussAgsAls 2.49
ZresAl7 sNioCusz.s 241

Zrs7TisAl1oCuzoNisg 2.31
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Internal Friction of Zr-based Metallic Glasses with Different Glass Forming Ability

Wang Zhizhi*, Hua Tongshu !, Miao Naiming *, Zu Fangqiu , Shui Jiapeng *
(1. Changzhou University, Changzhou 213164, China)
(2. Hefei University of Technology, Hefei 230009, China)
(3. Institute of Solid State Physics, Chinese Academy of Science, Hefei 230031, China)

Abstract: Five kinds of Zr based BMGs with different GFA (glass forming ability), Zrs;,Ti138CU155NiqgB€ss5, ZrssAlgNisCusg,
Zr45CU45Ag5Als, ZrgsAl; sNijgCuyzs and Zrs; TisAlgCuyoNig, were used to study the relationship between GFA and internal friction (IF).
By comparing the internal friction-temperature curves of different samples, it is found that the higher the GFA is, the higher the value of IF
peak is. Compared with the activity energy evaluated during the supercooled liquid, the nature of internal friction shows the reason that the
metallic glass with higher GFA has the higher internal friction. So a new criterion evaluating the GFA was proposed, i.e. internal friction
peak. Besides, based on the internal friction-loading frequency curves of the five samples, the behavior of mechanical relaxation was
discussed. It is shown that the higher GFA is, the more the instability atoms in the supercooled liquid are, and the shorter the time of
mechanical relaxation is.

Key words: glass forming ability; Zr-based amorphous alloys; internal friction; mechanical relaxation
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