A 264 A2E (2006. 4)

—77-

=
=&

Ca-Mg-Zn FA94 vAZ A%

wul
=

4 27t

Mhedt. Qe - RS

Axetn AaAEstn, FERAEATE
3 ustn 383

Glass Forming Ability and Characteristic Evaluation
in Ca-Mg-Zn Alloy System

Eun-Soo Park’, Won-Tae Kim*, and Do-Hyang Kim

Center for Non-crystalline Materials, Department of Metallurgical Engineering, Yonsei University, Seoul 120-749 Korea
*Division of Applied Science, Cheongju University, Cheongju 360-764, Korea

Abstract

The effect of alloy composition on the glass forming ability (GFA) of the Ca-rich Ca-Mg-Zn alloys has been investigated in
CagMg;.,Zn,, , and Cag, Mg sZny,. (x=0, 5, 10, 15, 20) alloys. In a wide composition range of 15-25% Zn and 10-20% Mg bulk
metallic glass (BMG) samples with the diameter larger than 6 mm are fabricated by conventional copper mold casting method in air
atmosphere. Among the alloys investigated, the Ca,Mg,sZn,, alloy exhibits the highest GFA enabling to form BMG sample with the
diameter of at least 15 mm. The crystalline phase formed during solidification of CagMg,sZn,, (D,,,,=15 mm) could be identified
as a mixture of Ca,Zn and CaMg, cause by the redistribution of the constituent elements on long-range scale. The compressive fracture
strength and fracture elongation of the CaMg,sZn,, BMG are 602 MPa and 2.08% respectively. The ¢ parameter which has been
recently proposed for evaluating GFA exhibits better correlation with GFA of Ca-Mg-Zn alloys than other parameters suggested so
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far such as A4T,, K, y, and AT* parameters.
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Fig. 1. DSC traces obtained from (a) Ca,Mg,s Zn,,., and (b) Ca,s Mg Zn,,., (x=0, 5, 10, 15, 20) alloy ribbons during continuous heating

with a heating rate of 0.667 K/s.
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Fig. 2. (a)-(c) DSC traces obtained from the thin slice cut from the maximum diameter (D) of CagMg,, Zny, (x=3, 10, 15) alloys during
heating with a heating rate of 0.667 K/s. (d) Map of the phases for a bulk specimen as a function of rod diameter and alloy composition

of CaggMgs, Zn,, . (x=0, 5, 10, 15, 20), determined by XRD and DSC experiments; O, (D, and @ symbols represent the amorphous
phase, an amorphous and crystalline phase mixture and crystalline phases, respectively.
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Fig. 3. (a)-(c) DSC traces obtained from the thin slice cut from the maximum diameter (D) of Cass, Mg,sZn;,, (x=5, 10, 15) alloys during
heating with a heating rate of 0.667 K/s. Fig. 2 (d) Map of the phases for a bulk specimen as a function of rod diameter and alloy
composition of Cas,, Mg, Zny . (x= 0, 5, 10, 15, 20), determined by XRD and DSC experiments.

Table 1. Results of thermal analysis (temperature (K)), GFA parameters (AT,

Trg, K, v, 4T* P'and o) and D, for Ca-Mg-Zn alloys investigated in the

present study.
T, T, T, T,™ AT, T, K y AT* p’ o D,
CassMg,Zn,, 396 422 719 958 26 0.551  0.097 0378 0249 0669  0.159 1
Cag Mg, Zn,s 382 426 676 979 44 0.565 0.132 0.403 0.309 0.646 0.195 11
CagsMg.Zn;, 382 414 743 977 32 0.514 0.097 0.368 0.239 0.669 0.160
CagMg,,Zn,s 378 414 686 988 36 0551  0.132 0389 0306 0646  0.198 6
CagsMg,sZny, 379 412 624 1000 33 0607 0.156 0411 0376 0624 0234 15
Cag Mg, Zn, 380 405 666 1011 25 0.571 009 0387 0341 0601 0205 9
CagsMg,sZn,, 388 405 758 1023 17 0.512 0.048 0.353 0.259 0.578 0.149 1.5
Ca,Mg,sZn, 37 389 686 1021 18 0.541  0.061 0368 0328 0612 0201 5
Ca,;sMg s Zn,, 368 389 770 1042 14 0478 0.055 0.342 0.261 0.596 0.155 0.5
3o $43 ug 52 JERIQLL, CagMe,Zn,, T l%ﬂﬁ6mmﬂ”4 S5 13 45 UeRphich
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Fig. 4. XRD traces obtained from the as-melt-spun and annealed the
CagMg,sZn,, ribbons and as-cast CagMg,sZn,, ingot with
20 mm diameter.
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