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Solution to the Poisson Equation by the Boundary Node Method

WANG Xue-hai® ,ZHU Jia-lin® ,LIN Xin® ,ZHANG Yong-xing"
(a. College of Mathematics and Physics
b. College of Civil Engineering, Chongqing University, Chongqing 400030, P. R. China)

Abstract: A meshless method was presented, which couples Boundary Node Method ( BNM) with Multiple Reciprocity
Method (MRM) to solve Poisson’ s problems. The BNM is a boundary-only meshless method that combines the moving
least-squares interpolation scheme with the standard boundary integral equations. In this proposed method, MRM was
used to translate the domain integral which involves in Poisson’ s boundary element equation into boundary integral. BNM
was employed to solve the boundary integral equation. Meanwhile, the convergence analysis of MRM was presented.
Tnumerical examples illustrate the feasibility and the efficiency of the proposed meshless method.

Key words: Poisson equation; boundary node method; multiple reciprocity method
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Preparation of Nano-SiQO, /polyacrylate Core-shell Emulsion
and Stain Resistance of Its Exterior Coatings

QU Jin-dong®, PENG Jia-hui®, CHEN Min-feng®, HUANG Xin-Ii°
XIA Juan®, ZHANG Hua-jie”

(a. College of Material Science and Engineering;
b. Faculty of Ubran Construction and Environmental Engineering, P. R. China

Chongqing University, Chongqing 400030 )

Abstract: A core-shell nano-Si0,/polyacrylate composite emulsion was prepared by seed emulsion polymerization, and
its application in high performance dirt pick-u Presistant exterior latex paints was discussed. The influences of nano-SiO,
amounts and glass transition temperature( Tg) of acrylate polymer in shell on the emulsion film-forming and dirt pick-u
Presistance of exterior latex paints have been analyzed. The results show that, comfared with pure polyacrylate emulsion
and its hybrid emulsion with silica sol, the properties of exterior latex paints prepared with core-shell nano-SiO,/polyac-
rylate composite emulsion are greatly improved in some aspects such as latex film compactness, hardness, water resist-
ance and dirt pick-u Presistance. The optimum nano-SiO, dosage in emulsion polymerization formulation is 5% or so. If
its doasge is too high, the stability of emulsion is poor, and the latex film is hard and fragile. With the decrease of acry-
late polymer Tg in shell, the minimum film forming temperature ( MFFT) of composite emulsion is obviously dropped with
a undesired decrease tendency of dirt pick-u Presistance of exterior latex paints.

Key words: core-shell ; composite ; emulsion ; nano-Si0, ; exterior latex paints;dirt pick-upresistance
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