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Fig. 1 PCFs of solders at different temperatures
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Tab. 2 Decomposed Gaussian peaks area of

radial distribution function

AR WE/K A /nm? A /nm? Aj/nm?
533 0. 201 0.271 0. 334

Sn-0. 7% Cu 603 0.225 0. 254 0. 365
673 0. 259 0.215 0. 377

533 0. 247 0.268 0.419

Sn-1. 8% Cu 603 0.258 0.216 0.452
673 0. 281 0.117 0.673
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Fig. 2 The self-diffusion coefficient and the viscosity

of solder alloys
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Fig.3 The viscosity of solder alloys at different

temperatures
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Investigation on liquid structure and viscosity

of Sn-Cu solders by molecular dynamics

DING Rui-fang,

LIU Liang,

CHENG Hao,

ZHAO Ning, CAO Zhi-giang

( School of Materials Science and Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: The liquid structure and melt viscosities of Sn-0. 7% Cu and Sn-1. 8% Cu were investigated

from 503 K to 773 K with the modified embedded atom method (MEAM) in molecular dynamics

(MD) simulations. The pair correlation function (PCF) g(r), the mean square displacement and the

self-diffusion coefficients of Cu and Sn in solders at different temperatures were calculated. Then, the

viscosity of the two liquid solders was obtained through Stokes-Einstein equation, and the calculated

results match experimental ones very well. The viscosity increases with the temperature decreasing.

Meanwhile, there is a turning-point on each viscosity temperature curve so that they can be divided

into two temperature zones, which can be called low temperature zone and high temperature zone

respectively. With the temperature descending, the first and the second peaks of pair correlation

functions become sharper and sharper, which conforms to thermodynamics rule.

Key words: molecular dynamics; pair correlation function; viscosity



