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Effect of Er on microstructure and properties of
Sn-3.0Ag-0.5Cu lead-free solder alloy

LU Bin, LI Hui, WANG Juan-hui, ZHU Hua-wei, JIAO Xian-he

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Trace rare earth element Er was added into Sn-3.0Ag-0.5Cu solder to investigate the effect of rare earth on the
microstructure and mechanical properties of SnAgCu solder. The results show that, when Er content(mass fraction) is
within 0.05%—0.50%, the Er has a slight effect on the resistivity and corrosion, and lowers the melting range. When Er
content is 0.05%, the shear strength is the highest. When Er content is 0.10%, the spreading area is the biggest and the
tensile strength is the highest. When Er content is 0.25%, the elongation is the highest. With the increase of Er content,

the microstructure of the solder changes from fir-tree crystal to equiaxed crystal and is refined. And the suitable content

of Er is within 0.05%—0.25%.
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Fig.1 Microstructures of Sn-3.0Ag-0.5Cu-xEr solders: (a) x=0(OM); (b) x=0(SEM); (c) x=0.05(0OM); (d) x=0.1(OM); (e)
x=0.25(0M); (f) x=0.50(OM)
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Fig.2 XRD patterns of Sn-3.0Ag-0.5Cu-xEr solders: (a) x=0;
(b) x=0.25; (c) x=0.50
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Fig.3 DSC curve of Sn-3.0Ag-0.5Cu-0.25Er solder
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Fig.4 Melting properties of Sn-3.0Ag-0.5Cu-xEr solders
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Fig.5 Influence of Er on resistivity and spread area of

Sn-3.0Ag-0.5Cu solder
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‘ Fig.6 Surface morphologies of
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spreading on copper substrate: x=0;
(b) x=0.05; (c) x=0.10; (d) x=0.25; (e)
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[l - Fi Lo A A v, AEETR R, 5
TR A EY), R USRS R B 2R 1 L1
BliRE, PR RHG SROIEEYE . BT 0 Er
XTSI R E SR IR A R A R A A g
P AE ], S8t Er BRI A7 £ — AN I S
N TG FE AR SGE AR L R I
JesEREE .

2.4 IRFEIERE

DA HL 7 b IE 1) s Pk R T SEPER 7 T R R
T R TG AR A e 2 1 I F A ARG, DRI R
HTCETRE B RS AR R AT T, B2 R A
WARA Y, AR FL R R AT SEPE, X O aT AR R I
FURIMT 2 2 BN . /%50 3% NaCl /KA 5E
T, SRHB AT RS S B AR AR At 2, g2
Sn-3.0Ag-0.5Cu-xEr HURH5 4 BT b g .

Kl 7 iz~ A Sn-3.0Ag-0.5Cu-xEr(x=0~0.50) /5 k&
S Ze. WEIFP T LUR H, BEER T Er & 501
B9, Sn-3.0Ag-0.5Cu-xEr(x=0~0.50) 5k} £ 4 1) Jé5 Tk
HIAE FRAES, T DL i3 BE (D) BSOK, HAR I Y 75 0 R A
4B G AT e Ik BB A o ) FH B8 3 K B 2R M
T SRR G G (0 il A RN R o %, &1 8 P
JHit Er A Sn-3.0Ag-0.5Cu 1ERHE 4 el Ha A
AU ok A g . T LA 1, BiEM - Er
PRI, R R B RO A XU 1%



ERVES PR F5 %k, 4% it Er % Sn-3.0Ag-0.5Cu TEEHEERIA 44143 5 P RE ) 54 523

(a)

© (b)

(d)

EN

(e)

_I .0 1 1 1 1
-10 -8 -6 -4 -2 0
lg[J/(A*cm™2)]
7 Sn-3.0Ag-0.5Cu-xEr #6145 4 A1k il 2k
Fig.7 Polarization curves of Sn-3.0Ag-0.5Cu-xEr solders: (a)
x=0; (b) x=0.05; (c) x=0.10; (d) x=0.25; (e) x=0.50
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Fig.9 Effect of Er content on mechanical properties of

Sn-3.0Ag-0.5Cu-xEr solders
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