
INTRODUCTIONINORGANIC MATERIALS SCIENCES METALS & ALLOYSAN538Enthalpies of mixing of a lead-free soldering : Ag-PdThe drop calorimetric measurements were conducted using a CALVET DC calorimeter.Small pieces of Pd (40-70mg) were dropped in pure Ag (about 600mg) to measure the enthalpy of mixing of the binary bordering Ag-Pd systems. The interval between individual drops was usually 25 min and a relatively high temperature, 1400°C, was chosen to provide a maximum liquid range.All experiments were carried out in boron nitride crucibles and under argon atmosphere to prevent oxidation. The flow of argon was approximately 30cm3/min.EXPERIMENTREIMAGINE MATERIAL CHARACTERIZATION •1st run•2nd run•3rd run––fitted curve0.00.20.40.60.70-2000-6000-4000ΔmixHm(J/mol)xPdLead and lead-containing materials are harmful but they are still present in the everyday life. Therefore, many investigations are realized to find alternatives, for example to replace the standard tin-lead solders. One of lead-free alloys being able to be appropriate is Ag-Pd because palladium is used in the production of integrated circuits. Therefore, it is indispensable to know thermochemical properties of this alloy for the thermodynamic optimizationof phase diagram and the estimation of several physical properties.1/2Integral molar enthalpies of mixing of liquid Ag–Pd alloys, 1400°C; standard states: pure liquid metals. The limit of single-phase liquid is marked by a vertical line.Experimental data of the integral molar enthalpy of mixing for the Ag-Pd system at 1400°C were measured in three runs. According to the literature, the liquidus line is crossed at 1400°C at 62 at.%Pd. This phase boundary is marked by a vertical solid line in the figure.All measured enthalpies of mixing are exothermic and the fitted curve shows a minimum at 35at.%Pd and -5440J/mol.Then, the experimental data can be fitted using a Redlich-Kister polynomial according to the Calphad method.RESULTS AND CONCLUSION



REIMAGINE MATERIAL CHARACTERIZATION INSTRUMENTCALVET DC IMPROVED HEAT CAPACITY AND HEAT MEASUREMENTS WITH THE CALVET DC• heat flux DSC up to 1600°C – for accurate heat capacity, heat, and glass transition measurements• drop calorimetry up to 1500°C – for accurate heat capacity, heat of dissolution and heat of formation measurementsVARIETY OF ATMOSPHERE CONDITIONSpossible with multiple carrier and reactive gas optionsCONVENIENCE AND ECONOMYwith one instrument and furnace for TGA, TG-DSC, TGDTA, DSC, DTA, and TMA up to 1600°CAN53820°C to 1500°C2/2Enthalpies of mixing of metallic systems relevant for lead-free soldering: Ag–Pd and Ag–Pd–Sn, Christoph Luef, Aloke Paul, Hans Flandorfer, Alexander Kodentsov, Herbert Ipser, Journal of Alloys and Compounds 391 (2005) 67–76REFERENCEFor more details ask for publication B1820Switzerland – France – China – United States – India – Hong Kong - www.setaramsolutions.com - setaram@kep-technologies.comSetaram is a registered trademark of KEP Technologies Group


