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Effect of Corrosion on Composite Silver Brazing Filler Metals
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(State Key Laboratory of Advanced Brazing Filler Metals & Technology,
Zhengzhou Research Institute of Mechanical Engineering, Zhengzhou 450001, China)

Abstract: The flux corrosion of composite silver brazing filler metals and brazing performance were
investigated with SEM, mechanical testing machine, constant temperature immersion corrosion,
electrochemical corrosion and wettability test. The results indicate that silver braze could be corroded by
the flux in a water-cutting environment. Adding 1.5%~2.5% Sn, the potential difference between the
Ag-Zn phase and Cu-Zn phase of the Ag-Cu-Zn alloy was reduced. The microcell effect between the two
phases was reduced. The eutectic phase of the Ag-Cu-Zn brazing filler metals was refinement. Therefore,
the corrosion sensitivity of silver brazing filler metals was reduced. The tensile strength of brazing steel
was damaged by the corroded brazing alloy. Adding Sn to the filler could restrain the loss of strength.

Key words: composite brazing filler metals; silver brazing filler metals; immersion corrosion;
electrochemical corrosion; interfacial microstructure

HEHRMuAELLTIEA: R SRR SN
AT RN, BBl R T BT R 2 16 2 & 48 R AT
kL 03003 # A SR A 4343 SBREETRID, B
RE SR, AT R--ARET R = BA ST R,
JET & R A TR, e A TR E AN —
€ LUV IG5 AH ) S PRSI SR & 4 k4T
Ui, BRACKE . MRS AT RIS,

Wk H W 2017-08-14
FEETH

PG ET R 2 TP RS BRI W 20T B
i, TEHRMEER, KRRBUER, XMELLSEIE
. AFAEETHITCFPHIGEL . R K . B 285 |
RERFFEAEE, - H5 . REFREARR
AR LEMN, FEHRTE, "Rk
P RERGIE 1 L ) 25 3 AT VA XE LI TR BT R A5 2
P, FEATIRAUISEAT Z MR o F AR |

FRHEE KL I1(2014ZX04001131) ¥ Fg 24 2l 5 AR BT 7(162300410027).

FEH: KR, 2, W, TRRW, $HRU5h. B EL S ER . E-mail: zgx_1983102@163.com
HEERE: W, B, EiL, TR, BRI S8 REEMESHEAR. E-mail: jesselgb@163.com



#S1H

HOE RS RN 2 S HRET R 71

THAEAT ML KB N BT R AT 71 2 5 1 258 5T R
iR ETRE. AU DKAR SR B AP TR IR I A

HRIEET R

MBI EAHREEE 1 s,

ARl

HRILET

(a). ZHASHET R (Cored silver filler metal);  (b). 24 FZ4R4TRl(Coated silver filler metal)
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Fig.1 Composite silver brazing filler metals
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Tab.1 Nominal chemical composition (mass fraction) and melting temperature of silver brazing filler metals

J5 (@)% IR/ C
s Ag Cu Zn Sn FHEZL TAHZ
BAg,;CuZnSn 24.0~26.0 39.0~41.0 31.0~35.0 1.5~2.5 688 779
BAg,;CuZn 24.0~26.0 40.0~42.0 33.0~35.0 - 700 800
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Tab.2 Chemical composition (mass fraction) of brazing flux /%
KF KBF, B,0;
45 30 25
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Fig.2 Illustration of brazing joint
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Tab.3 Fitting results of polarization curve

PRk E.on/V Lo/ (A/cm?)
BAg,sCuZnSn -0.0513 3.85%10°
BAg,sCuZn -0.0643 6.12x10°®
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Fig.3 Corrosion of silver brazing in flux solution
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(a). BAg>sCuZnSn; (b). BAgysCuZn
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Tab.4 EDS analysis (mass frection) of filler metals after

electrochemical corrosion 1%
PR} Xk  Ag Cu Zn Sn (0]
BAg;s 1 872 5580 27.50 - 798
CuZnSn 2 68.50 639 16.87 2.74 5.49
BAg;s 3 1043 5699 29.07 - 351
CuZn 4 67.87 990 17.26 - 498
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Fig.4 Micrographs of electrochemical corrosion
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Fig.5 Wetting area of silver brazing filler metals
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Tab.5 EDS analysis (mass fraction) of brazed joint

(a). BAgysCuZnSn; (b). BAgysCuZn

Fig.6 Morphology of silver brazing filler metals / steel brazed joint
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Fig.7 The influence of brazing filler metals corrosion of the

strength of brazed joint
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(a). BAgysCuZnSn; (b). BAgysCuZnSn
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Fig.8 Fracture morphology of brazed joint before (a, c) and after (b, d) flux corrosion
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