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SCR AR AN BAg50CuZn £ RHN ) 60
mm X 30 mm X 0.25 mm), (TR0 49.52%
Ag. 34.16% Cu. 16.32% Zn; BHF A ZLRE#EL 99.99%
PV P AET R (BT 53250 1) 2.4% Sn(%4 X
), 48.31% Ag, 33.50% Cu, 15.80% Zn, 2.39% Sn;
2) 4.8% Sn(% X&), 47.26% Ag, 32.24% Cu, 15.70%
Zn, 4.80% Sn; 3) 5.6% Sn(# X&), 46.98% Ag,
31.83% Cu, 15.61% Zn, 5.58% Sn; 4) 6.0% Sn(% X
), 46.85% Ag, 31.60% Cu, 15.53% Zn, 6.02% Sn.

AR T2 5t TRIR % 180~200 g/L, i
iR 100~120 g/L, 24 —F(6000) 3~5 g/L, F-hitk
RIS LI E-10 45~60 mL/L, WIfE 2.5~3 g/L,
B 60~90 mL/L, IREE 0.5~1 g/L, [AIZE %y 0.5~1.2
g/L. T 4 A/dm?®, JEJ%(38+0.5) 'C, M 22
mm, FEFEPHIIER 240 W, EFERAIR 24 kHz, M
I 1H) 5 ~15 min, $EEEEE 400 r/min, pH=0.7~0.8.
9% 2 JEFE A 5~15 pm.
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Fig. 1 Surface morphologies((a), (b)), interface morphology(c) and XRD pattern(d) of tin electroplated coating
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Fig. 2 Effect of diffusion temperature on

interface micro-structure of tin coatings and
silver brazing filler metals: (a) 180 C;

() 200 C;(c)220 C
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Fig. 3 EDS analysis of silver brazing filler metals with electroplating tin: (a), (a") 180 C; (b), (b") 200 C; (c), (¢') 220 C

F1 &3 EDS 74k
Table 1 Results of EDS analysis in Fig.3

Mass fraction/% Compound
No.

Az Cu Zn Sn C O phase
Ag:S

(a) 4626 31.07 1524 487 194 062 &0
CU3SH

Ag:S

(b) 45.13 3069 1482 613 236 087 &0
CU3SH

Ag;Sn,

(c) 4492 3054 1433 745 201 0.75 £350
Cll3S1’l

2.3 FRE Sn TREEESF
B 3 0 N R T R AR ET R Sn JTE
M A B, 4 Pros. 7E4 Huay

24 h FATE, BEAEY HOR T, ERARAT R Sn
TrETtE, YRR, H&EYECTZT Sn uE
B RET R R A5, BT IS . 7Rl ASET
RIS 85 FUE A T fk i, S Ji7 1) [ AR AR BT AL o
BIE AR R S R IR . Sk
B PIRIRT T AN 5] (1) 4 AR R IX Rl i3 3% BT B s e A
[ fESAARETRICE . Sn S BT If S, B
% AB; A4 Z LS A, B, RHELEWNY. 15
75 R LT B LRI, A — 00 A2 B AB A &1
YT R TR LLyB I T AR, AR — AR A,B,
&M, WAEE 4 741, 180 CHY, Sn L E/HAGfE
BT, A ET) Sn /P RS R IER . Y
WAL 200 CIF, BPEET AN Sn S EFEG, &
W ) AR TRV L R A X B A BT, 1) BEAAET
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Fig. 4

Plan scanning analysis of Sn
element in brazing filler metals under
different temperatures: (a) 180 C; (b)
200 C; (c)220 C
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%, BEET C RO TR R A R
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SRR e RS E, SR s,
ETRIR Ag. Cu JCHEAN Sn JCERA S 454, Wity it
NG AgSny CuSn (KAWL, 1T Zn JCEAAEYEE
oAU, AEERET RN AR 2 HIYA), Ui
WEFRR ) Zn JCE 5 A2 1 B B E B .

2.5 XRD 9#f

T A4 1 AL X (1) EDS 40 A 45 R W], HLLET
BRI P2 Y /O X =22 Sny Ag. Cu sc#, M
tSn FEAET 8%. HT XRD IASFREEIREE,
IMARIEET RS U 24 B i X R AR, st
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Fig. 5 Line scanning analysis of silver brazing alloys with tin coating: (a) Scan position; (b) Sn; (c¢) Zn; (d) Cu; (e) Ag; (f) C; (g) O;
(N

[l B AT R, B LR IR . By Bt mX, 8 A3, CusSn4H. H AgCuZn. AgCuSn —JtH & AHKE ]
Ja AT XRD 4087, 43l 6 P, PEBAET R 41, Ag A, Cu M. CuZn #5K 1 BAg50CuZn JEAKET
BRI X EEK T Ag Ml Cu Ml CuZn A, AgsSn B SFELIE 6(a)~(c), AEATHILE 3897 MAFEAE—2R
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B, XN Ag A, FEE 6(a) R AZANERE A L, A
PRSI R, BEEIR ST Ag. Sn RAEY X
IV JE S AgSn AH , 45 Ag AFTRIAH X7 5 56 58 326 T B A1
TG 6(b)FI(c) ] BRI, FERTH Mk 65.28°H1 73.16°
Ab, HBLP AN RBEIE, 43 306N AgsSn HHAT CusSn A .
BEAG 3 HGR B Ty, IX AN S0 U PRI A AT S i A
K, UEIHYHUR N BT AgsSn AHAT CusSn AH LA
B 2 Sn FEALT 15%8, 400 CLLF#d-
HOAL AR AT RS T B 2 B T X 222 ) AgsSn
A1 CusSn A& WIHI, XRD 430745 3 5w EDS 4347

(a) o— Ag

° e— Cu
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¢+ — Cu;Sn
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Bl 6 F HUA X XRD i
Fig. 6 XRD patterns of diffusion interface zone: (a) 180 C;
(b) 200 C; ()220 C
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M#azz), 43 Sn JFPRdiziE aliT ok A1
DX, 2k 2l FAE N, R 9 i S XN
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AP AgsSn AHH CusSn AHITES WA 7 PR .
Hrp AgsSn ARG EDIA,  CusSn FHA PRI &
M. JRINAET: HAEFE 4~5 h T, EHIEATRIS R
PR A X, AgsSn BURLAH R i A /E4) L& Sn
M, SHERESMEBRE. 248 h My Hkki)E, o
JEWIEE Sn AH G St 10 AMERS , BEARETRL /D AgiSn
AHZEHH AN Sn A, MK E AgsSn AHE ST
FAHE AL A, BT AgsSn AH 2 B i LB I
RGP B 120 5, D AgySn AR BN A, PR
TR B DX SN B ROREAE , A A IR, BT
KRR AgsSn (LS. [FIIE, {EaliLeTrl e
FLAE 2 S T DX AR S A R 1l 5 SRR v A i (1)
P AT Sn RTFRNITBIERURN ), AR
FUR N A A T g 4, BRI, B0
AR PR L SRR R AR, SRR, KN I
WA RIRETI Sn dbAUCE SR ) A HS N g4 F R T e
IR CusSn AH, [RIWS IR /D (1) AgsSn 4H.

B 7y HOE X RS

Fig. 7 Phase morphologies of diffusion interface zone:
(a) AgzSn; (b) CuzSn
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Analysis of interface characteristic for
tin electroplating coating on silver brazing filler metals

WANG Xing-xingl, PENG Jin"2, CUI Da-tian!, DU Quan-binl, WANG J ian—sheng1

(1. School of Mechanical Engineering,
North China University of Water Resources and Electric Power, Zhengzhou 450045, China;
2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The sulfate electrolyte was applied to electroplating tin on the surface of BAg50CuZn brazing filler metals,
and silver brazing filler metals with electroplating tin was prepared by the thermal diffusion treatment method. The
surface-interface morphologies, chemical element compositions and interfacial phases were investigated by scanning
electron microscopy (SEM), energy dispersive spectrometry (EDS) and X-ray diffractometry (XRD), respectively. And
the chemical elements of the surface and interface were analyzed by line scan and plane scan. The results show that tin
electroplated coating and substrate brazing alloys combine firmly, the crystallization orientation of tin electroplated
coating is (101) and (112). Tin crystallization displays upward and lateral mixed growth modes. The diffusion interface
zone forms because of the mutual diffusion between tin electroplated coating and substrate brazing alloys. The Sn
element of tin coatings and Ag, Cu elements of substrate brazing alloys form Ag;Sn phase and Cu;Sn phase at the
diffusion interface zone. The distribution of Sn element in tin electroplated coating and substrate brazing alloys is
uniform and non-segregation phenomenon. The microstructure of diffusion interfacial zone is composed of Ag phase, Cu
phase, CuZn phase, Ag;Sn phase and CusSn phase, in which the Ag phase, Cu phase and CuZn phase are derived from
the substrate brazing alloys. The bonding form of compound type appears at the interface of tin electroplated coating and
silver brazing alloys.
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