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Table 1  Chemical composition of fillers (ω/%)

Element Cu P Ni Sn

Content 68.5 6.5 15.7 9.3
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� 1  10%Sn,Cu-Sn-P����Y� 

Fig.1  Cu-P-Sn ternary phase diagram (10%Sn) 
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� 2  3! DSC���� 

Fig.2  DSC curve of amorphous filler 
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Table 2  Melting behavior of filler 

Filler Solidus/� Liquidus/� Melting zone/� 

Amorphous filler 597 634.9 37.9 

Commercial filler 598 639.4 41.4 
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Fig.3  Microstructures during ramp-up(BSE): (a, b) 400 
; (c, d) 

  570 
; (a, c) amorphous filler; (b, d) crystalic filler 
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Fig.4  Elements diffusion behavior during ramp-up(EPMA map  

scan): (a) 400 � and (b) 570 � 
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Fig.5  XRD patterns of crystal filler 
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Fig.6  XRD patterns of amorphous filler 
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Fig.7  Physical model of phase transformations: (a)amorphous  

filler and (b)crystal filler 
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Microstructure Transformation during Ramp-up of Weld in Brazing Copper with Cu-P 

Amorphous Fillers 

 

Yu Weiyuan, Chen Xueding, Lu Wenjiang, Wang Yanhong 

(State Key Laboratory of Advanced Non-Ferrous Metal Materials, Gansu Province, Lanzhou University of Technology, Lanzhou 730050, 

China) 

 

Abstract: The amorphous fillers with components Cu

68.5

Ni

15.7

Sn

9.3

P

6.5 

(wt%) are brazed with copper by vacuum brazing. The 

microstructure transformation during ramp-up are studied by means of XRD, EPMA and DSC. The results show that the crystallstructures 

of amorphous filler are fully eutectic organizations with small and uniform grains, as a result, its joint mechanical properties are enhanced 

by different solidification ways. 

Key word: amorphous; Cu-P filler metal; microstructure transformation; brazing 
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