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Table 1 DSC statistical results of Sn-xAg-Cu solders

Mass fraction Temperature/'C
of Ag/% Melting point Peak 1  Peak 2 At
0.1 217.6 218.7 2319 14.3
0.3 217.9 220.0  231.1 132
0.5 216.9 2205 230.1 13.2
0.8 216.8 221.0 2283 11.4
1.0 218.2 2214 2277 10.9
1.5 218.2 222.6 2259 7.7
2.0 217.2 2224 2255 8.3
3.0 216.9 222.4 - 5.5
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Table 2 Melting temperature of Sn-9Zn-xAg solders

Temperature/'C
Mass fraction
Solidus Liquidus
of Ag/% At
temperature temperature
0 219.83 227.19 7.36
0.1 219.51 225.93 6.42
0.3 218.96 225.41 6.45
0.5 219.52 224.10 4.58
1.0 220.60 223.80 3.20

# 3 Sn-BixAg B LHE
Table 3 Melting temperature of Sn-Bi-xAg solders

Mass fraction of Ag/% Melting point/'C
0 193.0
0.1 192.5
0.5 190.8
0.7 191.4
1.0 193.6
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B 1 Sn-xAg-0.5Cu [ B4
Fig. 1 Microstructures of Sn-xAg-0.5Cu solders: (a) SnAg1.0Cu0.5; (b) SnAg2.0Cu0.5; (c) SnAg3.0Cu0.5; (d) SnAg4.0Cu0.5
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B2 Sn-9Zn-xAg K RIMAL
Fig. 2 Microstructures of Sn-9Zn-xAg solders: (a) SnZn9.0; (b) SnZn9.0Ag0.3; (c) SnZn9.0Ag0.5; (d) SnZn9.0Ag1.0
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Bl 3 Sn-57Bi-xAg [ B4
Fig. 3 Microstructures of Sn-57Bi-xAg solders: (a) SnBi57.0;
(b) SnBi57.0Ag1.0; (¢) SnBi57.0Ag4.0
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Fig. 4 Wettability of Sn-xAg-0.5Cu solders: (a) Wetting force;
(b) Wetting time

2.8

() .

Z
E 27+ .
Q
2
&
o0
g
§ 2.6F

2.5 s . . .

0 0.2 0.4 0.6 0.8 1.0
Mass fraction of Ag/%
1.0
(®)
L]

«» 08r
[}
£
F,
£ 0.6
=

041 .

0 0.2 0.4 0.6 0.8 1.0
Mass fraction of Ag/%

B 5 Sn-Zn-xAg HIHEIRIERE
Fig. 5 Wettability of Sn-xAg-0.5Cu solders: (a) Wetting force;
(b) Wetting time
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Table 4 Tensile strength of Sn-Ag-Cu solders

Mass fraction Tensile Mass fraction Tensile
of Ag/% strength/MPa of Ag/% strength/MPa

0.1 29.66 1.0 33.39

0.3 31.04 1.5 38.14

0.5 27.77 2.0 42.53

0.8 30.71 3.0 47.12
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Fig. 7 Interface morphologies of SnAgCu/Cu joints
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Table 5 Melting temperature of Ag-Cu-Zn(-Sn) brazing filler

metals
Melting point/C
Brazing filler metal
Solidus Liquidus
BAgl0CuZn 815 850
BAg25CuZn 688 779
BAg45CuZn 677 743
BAg65CuZn 670 718
BAg20CuZnSn 620 730
BAg25CuZnSn 607 682
BAg30CuZnSn 607 710
BAg40CuZnSn 607 680
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Table 6 Parameters of Cu-P-Ag brazing filler

Cu-P-Ag Mass fraction/% Melting point/C Wettability of spreading Shear strength/ ~ Resistivity/
solder P Ag Cu Solidus  Liquidus area (Cu)/mm? MPa (Q@mm*m™")

BCu93P-B  6.6-7.4 0 Balance 710 820 560 169 0.32
BCu92PAg 5.9-6.7 1.5-2.5 Balance 645 825 577 182 0.28
BCu89PAg 5.8-6.2 4.8-5.2 Balance 645 815 435 171 0.23
BCu80PAg 4.8-5.2 14.5-15.5 Balance 645 800 326 184 0.12
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S L (P BB AT R AT I AR X SR (LI 9), X

Eutectic|

8  Ag-Cu-35Zn {14141
Fig. 8 Microstructures of Ag-Cu-35Zn brazing filler metals:
(a) Ag56.0CuZn; (b) Ag45.0CuZn; (c) Ag30.0CuZn
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Fig. 9 Microstructures of Ag-Cu-15Zn-5Sn brazing filler
(a) Ag50.0CuZnSn; (b) Ag45.0CuZnSn; (c)
Ag40.0CuZnSn

metals:
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Fig. 10
brazing filler metals: (a) CuP7.0; (b)
CuP7.0Ag5.0; (c) CuP7.0Ag15.0

Microstructures of Cu-P-xAg

B 11 Zn-Al-xAg 1 MAIR
Fig. 11
(d) ZnAl15.0Ag4.0

Microstructures of Zn-Al-xAg brazing filler metals: (a) ZnAll5.0; (b) ZnAll15.0Agl.5; (c) ZnAl15.0Ag3.0;
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Fig. 12 Effect of Ag addition on properties of Zn-Al brazing
filler metals: (a) Spreading area on Cu substrate; (b)

Mechanical properties of Zn-Al brazed joints
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Effect of Ag on properties of Ag-contained filler metals

WANG He, XUE Song-bai, LIU Shuang

(College of Materials Science and Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Ag is used as a beneficial alloy element in no matter solders or brazing filler metals. Obviously, the addition of
Ag has a positive function on melting temperature, wettability, mechanical property and conductivity of filler metals.
Therefore, Ag is still widely used in many researches and production in spite that Ag is very expensive. Respectively,
three kinds of typical solders (Sn-Zn, Sn-Bi, Zn-Al) and brazing filler metals (Ag-Cu-Zn, Cu-P, Zn-Al) were selected as
the representative. The research status on the Ag-contained filler metals and the influence rules of Ag addition on the
change of filler metals physical property and microstructure as well as mechanical property were reviewed. Moreover, the
problems and difficulties in the process of studying Ag-contained solders and brazing filler metals were presented.
Synchronously, some suggestions were put forward to solve the problems and difficulties mentioned above, which
provides theory guide for the follow-up study of Ag-contained solders and brazing filler metals, and their prospects were
also prospected.

Key words: Ag; Ag-contained alloy; wettability; solder joint; solder; brazing filler metal
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