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Evaluation of Glass Forming Ability in Ternary Mg-based BMG Systems

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 interrelationship between new parameter ¢ and maximum diameter, D, (or critical cooling
rate, R,) 1s elaborated and discussed in comparison with four other glass forming ability (GFA) parameters,
Le. (1) super-cooled liquid region AT, (= Ty —T)), (2) reduced glass transition temperature T,, (= TJ/T}), (3) K
parameter K (= [T -T,]/[T) -T3]), and (4) gamma parameter y (= [T,]/[T1+T,]) in Mg-based bulk metallic glass
(BMG) systems. The new parameter o, defined as, AT* x P', has a solid correlation with D, and R, in Mg-
based BMG systems. The ¢ parameter has a much better interrelationship with GFA in Mg-based BMG
systems than the parameters for GFA suggested so far.
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Fig. 1. Map for BMG formation as a function of sample diameter
and alloy composition in Mgoy.Cu,Y o (0 < x < 35 at%) alloys.

Table 1. Results of thermal analysis, GFA parameters (AT, [, K, v, AT*, and P'), Dy, and a new parameter 6 for Mg-Cu-Y alloys

Tg T\ Tm]iq Tmmix AT\
MgsCusY,, 435 463 750 1031 08
MggCupYy, 427 448 700 1053 21
MgsCuisY,y 423 463 693 1074 40
Mg CuxYyy 424 471 707 1096 47
MgsCuxYy, 425 486 720 1118 61
MggCupYy, 430 468 754 1140 38
MgssCussYyy 440 480 759 1161 40

Te K v AT* P o Do
058 0098 0391 0273 0440 0120 05
061 0083 0398 0335 0454 0152 15
061 0174 0415 0355 0461 0.164 25
06 0199 0416 0355 0467 0166 35
059 0261 0424 0356 0470 0167 4
057  0.133 0395 0338 0473  0.160

058  0.143 0400 0346 0475 0.165
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Fig. 2. Correlation between the GFA parameters suggested so far, i.e.
Mg-Cu-Y alloys.
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Table 2. Results of thermal analysis, GFA parameters (AT,, T, K, v, AT*, and P'), Dy, and a new parameter o for Mg-Cu-Gd
alloys investigated in the present study
’Ijg T\ Tmhq Tlnmix ViiIrg ATX Y B K WAT* . P' o G o Dmax
MggsCusY 1 436 460 766 1010 0.569 24 0383 0078 0241 0445 0.107 0.5
MggCuppYy 430 444 717 1032 0.600 14 0387 0.052 0305 0457 0.140 1.5
Mg7sCusY g 416 428 713 1053 0.583 12 0379 0042 0323 0464  0.150 2.5
MgCusY 1o 421 477 703 1075 0.599 56 0425 0249 0346 0469 0.162 5
MggsCupsYyy 423 484 710 1097  0.596 61 0427 0268 0353 0472 0167 8
MgqCusY 1o 428 480 710 1119 0.603 52 0422 0227 0.365 0.475 0.174 7
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Table 3. GFA parameters (A7, Ty, K, v, and AT*), Dy, R and a new parameter for Mg-Ni-Nd alloys
7 AT{ T, Y - K B AT* c Dmax(mm) Re(k/s)
MggsCungYys 36 0.571 0.392 0.116 0.293 0.148 3.5 30
MgzCuisYs 12 0.553 0.365 0.033 0.231 0.116 1.5 178
Mg7sCujsY o 18 0.570 0.377 0.056 0.269 0.136 2.8 46
MggoCuioY 1o 12 0.517 0.350 0.029 0.155 0.078 0.6 1251
MgyCusY's 0 0.464 0317 0.000 0.063 0.032 0.1 5.3 %10
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