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Fig.2  SEM-BSE image of the bulk La
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10 412 461 473 500 540 49 698 0.415 0.590 0.13 0.51 0.83 

20 425 473 489 513 545 48 706 0.418 0.602 0.15 0.46 0.81 

30 431 481 498 522 550 50 714 0.420 0.604 0.14 0.42 0.78 

Note: T

pi 

and f

pi 

represent the temperatures of the exothermic peak and crystallized volume fraction; respectively and i=1, 2, 3 

 

D	��õ�����7 463�503�553 Kû�Rû

¾¿ 30 min�c	� XRDÔÙ� SEMêßÀ¢�ë

ì�Ô 4�Ô 5i�6lmí��7 463 KRû¾¿

30 min��Ú��<�;�� La����>O La7

Î¼�\]¶�Ea� La

2

O

3

���Ô 4�Ô 5ai��

�û��T 503 K ��D	� 2 ú4¥	���

Al

3

La6��c !7 100~200 nm"�«¬#ß�$

7��<�°��Ô 5bi�6��4T� 3ú4¥

	�� 553 K ��Ú��<�;�)÷��% Ni �

Cu �òkc6���&��c�'(�)*��Ô

5ci�6°+�,-ø La

62

Al

15.7

(Cu,Ni)

22.3

��=>�

1./�a01��� La�� 2./� Al

3

La����

3./7��<�è�)÷��% Ni� Cu�òkc6 

Ô 3 á � � � 
 � û � � � 2 � � 

 

 

 

 

 

 

 

 

 

 

 

y 4  La

62

Al

15.7

(Cu,Ni)

22.3

H:I67:;�> XRDyz 

Fig.4  XRD patterns of bulk La
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Fig.5  SEM images of bulk La
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(a) 463 K, (b) 503 K, and (c) 553 K 
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Abstract: The crystallization behaviors of Cu-mold suction-cast La
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 bulk amorphous alloy were studied by isothermal 

and non-isothermal crystallization annealing method. The results show that the crystallization process of the amorphous alloys includes 

three stages; the products for the different stages are La, Al

3

La and Cu-and-Ni rich unknown phases, respectively. The activation energies 

E

g

, E

p1

, E

p2

 and E

p3

, corresponding to characteristic temperatures T

g

, T

p1

, T

p2

 and T

p3

, respectively, were obtained from the Kissinger and 

Ozawa equations. The relation of activation energies has the sequence of E

g

<E

p1

<E

p2

<E

p3

. The fracture strength of the La
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bulk amorphous alloy decreases significantly as the crystallization phase is precipitated. 

Key words: La-based amorphous alloy; kinetics; crystallization 
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