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Abstract The brazing adhesion properties of Ag coated W-Ag electric contact on the Cu substrate have been
investigated in therms of microstructure, phase equilibrium and adhesion strength. Precoating of Ag layer (3 um
in thickness) on the W-40%Ag contact matérial was done by electro-plating method. Subsequently the brazing
treatment was conducted by inserting BCuP-5 filler metal (Ag-Cu-P alloy) layer between Ag coated W-Ag and Cu
substrate and annealing at 710°C in H, atmosphere. The optimum brazing temperature of 710°C was semi-empir-
ically calculated on the basis of the Cu atomic diffusion profile in Ag layer of commercial electric contact pro-
duced by the same brazing process. As a mechanical test of the electric contact after brazing treatment the
adhesion strength between the electric contact and Cu substrate was measured using Instron. The microstructure
and phase equilibrium study revealed that the sound interlayer structure was formed by relatively low brazing
treatment at 710°C. Thin Ag electro-plated layer precoated on the electric contact (3 pm in thickness) is thought to
be enough for high adhesion strength and sound microstructure in interface layer.
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Fig. 1. Schematic illustration of the adhesion test equip-
ment.
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Table 1. Analyzed composition of BCuP-5 layer on
commercial W-Ag electric contact by EDS

composition (at%)

phase Cu At —*“P" T
primary @ 97.41 2.59 -
crystalline o) 10.59 89.41 -

N ® 918 217 -
etgﬁ‘;ts‘:d ® 1477 823 -
‘ ® 73.97 . 26.03

BCuUP-5 layer ;7 |\

Ag tayer \

W-Ag electrical contact

Fig. 2. Schematic illustration of electric contact having filler-metal layers and SEM micrographs of BCuP-5 layer on com-
mercial W-Ag electric contact; (a) low-magnification and (b) high-magnification of eutectoid phases.

Journal of Korean Powder Metallurgy [ustitute



Ag THIT W-Ag A7IAA/Cu 2AIZEe] Belleld] A 54 21

(a) 8
8CuP-5 layer &m
Ag layer 9
W-Ag electrical contact
—
1um
(b)
Culal., 269
s M\»\b\ s
)MWMMMW—W {
0 1 2 3um

Fig. 3. Schematic illustration of electric contact having
filler-metal layers and (a) SEM micrograph of interface
between Ag and BCuP-5 layer on commercial W-Ag elec-
tric contact and (b) EDS line analysis from BCuP-5 layer
into Ag layer as marked by s and f.
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Fig 4. Brazing temperature as a function of brazing time
with 1 pm of Cu diffusion distance in Ag layer.
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Fig. 5. Ag coated W-Ag electric contact; (a) an external appearance and (b) microstructure as determined by optical micro-

scope.
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Fig. 6. W-Ag electric contact having filler-metal layers produced in this study; (a) an external appearance and (b) micro-

graph as determined by optical microscope.
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Fig. 7. Schematic illustration of electric contact having filler-metal layers and micrographs of BCuP-5 layer produced in
this study as determined by OM and SEM; (a) low-magnification and (b) high-magnification of eutectoid phases.
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Fig. 8. The liquidus surface of Ag-Cu-P ternary alloy
phase diagram in atomic percent.
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Fig. 9. Ag-Cu binary phase diagram.

Table 2. Calculated composition of BCuP-5 layer produced in
this study using Ag-Cu-P ternary equilibrium phase diagram
and Ag-Cu binary equilibrium phase diagram

composition (at%)

phase —— --- - e
Cu Ag P
primary @ 97.2 2.8 -
crystalline ® 7.3 92.7 _
@ 97.2 2.8 -
eutectoid phase @ 7.3 92.7 -
) 67 - 33
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Fig. 10. Adhesion test graph between W-Ag electric contact and Cu substrate and an adhesion test specimen after test.
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