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Table 1 Composition of BAg30-xPr filler metals (a/%0)

Metal No. Ag Zn Sn Pr Cu
1 30 31 1 0 Bal.
2 30 31 1 0.01 Bal.
3 30 31 1 0.05 Bal.
4 30 31 1 0.12 Bal.
5 30 31 1 0.5 Bal.
6 30 31 1 1.0 Bal.
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Fig.1 Effect of rare earth Pr on the spreading area of Ag filler

metal
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Fig.2 Effect of rare earth Pr on the melting temperature of Ag

filler metal



%510 3 gk = FREIuR Prtt Ag IR SRR

= 3907 -

nN
o
o

=

[{=)

o
T

= e

o

o o
—

g 50 /}\%

Shear Strength/MP

L
W B a1
o O O

T

oo

[y
N
o

00 02 04 06 08 10
Content of Pr Element, «/%
B3 Loz Prowt Ag B2k b sy s B i s
Fig.3 Effect of rare earth Pr on the shear strength of Ag brazed

joints
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Fig.5 Phase diagram of Pr-Cu-Sn (400 C)1*
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Fig.6 SEM microstructures of BAg30-xPr filler metals: (a) x=0, (b) x=0.01, (c) x=0.05, (d) x=0.12, (e) x=0.5, and (f) x=1.0
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Fig.7 Elements mappings of BAg30-1.0Pr filler metal: (a) Ag, (b) Cu, (c) Zn, (d) Pr, (e) Sn, and (f) all elements mapping
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Effect of Rare Earth Pr on the Microstructure and Properties of Ag Based Filler Metal

Zhang Liang™?, Long Weimin', Zhong Sujuan®, Wang Meng*, Dong Hongwei
(1. Zhengzhou Research Institute of Mechanical Engineering Co., Ltd, Zhengzhou 450001, China)
(2. School of Mechatronic Engineering, Jiangsu Normal University, Xuzhou 221116, China)

Abstract: Due to the perfect processing property and sufficient mechanical performance, Ag based filler metal is one of the main jointing
materials for brazing. The effect of rare earth Pr on the microstructure and properties of BAg30 filler metal was investigated. The results
show that a trace amount of rare earth Pr can increase the melting temperature with ~3 °C, improve the wetting spreading area of filler
metal on the surface of steel substrate and obviously increase the shear strength of brazed joint. But excessive rare earth Pr would decrease
the wettability and shear strength. Based on the content optimization analyze of rare earth Pr, it is found that the optimal addition amount
of rare earth Pr is about 0.12%. With the observation of SEM microstructure, it is indicated that the addition of rare earth Pr (<0.12%) can
refine the microstructure of filler metal. When the content of Pr is more than 0.12%, the microstructure will be coarsening obviously. The
elements mapping of BAg30-1.0Pr filler metal demonstrates the uniform distribution of elements and the precipitation of PrCus phase.

Key words: Ag based filler metal; wettability; shear strength; microstructure
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