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Preparation and Properties of Multi-layer Composite Foils of Silver-copper-tin Brazing Filler
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Abstract: The multilayering method and subsequent heat treatment process were used to prepare multi-
layer composite foils of silver-copper-tin medium temperature brazing filler. The microstructures, melting
characteristics, mechanical properties, phase composition and brazing properties of the prepared foils were
tested. The results showed that the brittleness of the foils was obviously improved, as illustrated by the fact
that they could be blanked into a shape of certain thickness and specific size at room temperature. The
continuity of the lamellar structure was obviously influenced by the layered arrangement, and the metals
were alloyed during the composite process of large deformation rolling, producing intermediate
compounds, which is accompanied by the elongation of the grains. Consequently, the multi-layer silver-
copper-tin brazing filler metal displayed excellent a wetting and spreading ability on copper and nickel
substrates, endowing the resulting brazed copper and nickel joints with preferable mechanical properties.
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Tab.1 Preparative parameters of multi-layer silver-copper-tin

brazing filler

oy Mg FEMEU%  EMEE/mm BEEK
Ag  19.09 59.53 0.20 6
Cu 639 19.93 0.10 5

Sn  6.59 20.55 0.05 10
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(a). ZJZHEH(Multi-layer ingot); (b). #L il {44 (Cold rolled foil);

(c). KRR KB #F(Low temperature annealed foil); (d). =iiziE K §E44 (High temperature annealed foil)
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Tab.2 Chemical composition of the multi-layer silver-copper-tin

brazing filler 1%
FE it o(Ag) (Cu) w(Sn)
Z )RR 59.53 19.93 20.55
L5 AL 61.42 18.98 19.14
B KSR 60.78 19.18 19.24
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Fig.1 Appearance of the silver-copper-tin foils prepared by the multi-layering method
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Fig.2 The DSC curve of the silver-copper-tin brazing filler
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Tab.3 Vickers hardness and tensile strength of silver, copper, tin

and the multi-layer silver-copper-tin foil

Fdn HVj 05 oy/MPa
Ag 68.6 182.2
Cu 150.3 240.8

Sn 18.2 125
SnAg3.5 15.1 9.4
B FE A 283 62.4
P HL LA 45.9 146.1
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Fig.3 Metallographic microstructure of the multi-layer silver-copper-tin rolled foils prepared by using different arrangement ways
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Fig.4 Microstructure of the multi-layer silver-copper-tin annealed foils prepared by using arrangement ways
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5 ZEEABRMBEME XRD Bl  Fig.5 X-ray diffraction pattern of the multi-layer silver-copper-tin foil
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Fig.6 Metallographic microstructure of the multi-layer silver-copper-tin foils in the annealed state
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Tab.4 EDS results corresponding to the multi-layer silver-

copper-tin annealed-state foils

o JRTH 7 H(x)/% -
Ag Cu Sn
1 84.87 9.15 5.98 (Ag)
2 2.55 73.48 23.97 (Cu;3Sn)
3 78.27 7.47 14.27 (AgsSn)
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Fig.7 The wetting and spreading ability of silver-copper-tin brazing filler on different substrates
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Tab.5 Tensile strength of brazing joints connected by the

multi-layer silver-copper-tin brazing filler
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