
skip to main content





    
        
            
                
    
        	 Sign In
	Create Account


    
		


            

            
                
                    
                        
                            Show search

                            Show menu
                        

                        
                            

                            U.S. Department of Energy
Office of Scientific and Technical Information
                        

                    

                    
                        
    
    
    
    
    
    
    
    

    
        
            
                Search terms:
                
                Advanced search options
                

                
                    
                        
                            
                        

                        Advanced Search OptionsAdvanced Search queries use a traditional Term Search.  For more info, see our FAQ.
                    

                        
                            All Fields: 
                            
                        

                        
                            Title: 
                            
                        

                        
                            Author / Contributor: 
                            
                        

                        
                            Digital Object Identifier (DOI): 
                            
                        

                        
                            Identifier Numbers: 
                            
                        

                        
                            Publication Date: 
                            
                                
                                to
                                
                            

                        

                


                
                     More Options ...
                    
                        
                            Full Text: 
                            
                        

                        
                            Resource Type: 
                            
                                
                                
                            

                            
                                
                                    
                                        
                                            
                                                Journal Article
                                                    

                                                
                                                Technical Report
                                                    

                                                
                                                Data
                                                    

                                                
                                                Software
                                                    

                                                
                                                Patent
                                                    

                                                
                                                Conference / Event
                                                    

                                                
                                            

                                            
                                                Book / Monograph
                                                    

                                                
                                                Program Document
                                                    

                                                
                                                Thesis / Dissertation
                                                    

                                                
                                                Video / Audio
                                                    

                                                
                                                Miscellaneous
                                                    

                                                
                                            

                                        

                                    


                                
                                
                            

                        

                        
                        
                            Subject: 
                            
                        

                        
                            Site: 
                            All


                        

                        
                            Research Org: 
                            
                        

                        
                            Sponsoring Org: 
                            
                        

                        
                            Update Date: 
                            
                                
                                to
                                
                            

                        

                        
                            Limit to INIS / NSA records only 
                                

                            
                        

                        
                            Limit to Nobel Prize winning researchers only 
                                

                            
                        

                        
                        

                    

                


                
                     Search
                


                

            

        

        
            Submit
        


    






    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



                    

                

            

        

        
            
                
                    
                        	 Submit Research Results
	 Search Tools
	 Public Access Policy
	 PIDs Services & Dev Tools
	 About
	 FAQs
	 News
	 Sign In
	Create Account


                    
		
                
            

        

    




    
    
        OSTI.GOV
Technical Report: High temperature solder alloys for underhood applications. Progress report
                
        

        
            
            Title: High temperature solder alloys for underhood applications. Progress report

        


        
            
            	Full Record
	Other Related Research


        


        
                
            
            
                
                    
                        
                        
                        
                        
    
    Abstract

        
            Under a cooperative research and development agreement with General Motors Corporation, lead-free solder systems including the flux, metallization, and solder are being developed for high temperature, underhood applications. Six tin-rich solders, five silver-rich metallizations, and four fluxes were screened using an experimental matrix whereby every combination was used to make sessile drops via hot plate or Heller oven processing. The contact angle, sessile drop appearance, and in some instances the microstructure was evaluated to determine combinations that would yield contact angles of less than 30{degrees}, well-formed sessile drops, and fine, uniform microstructures. Four solders, one metallization, and one flux were selected and will be used for further aging and mechanical property studies.
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                    Evaluating MetGlasTM Solderability with Tin-Silver-Copper and Tin-Silver-Bismuth Solder Alloys

                    
                        Technical Report
                            Wheeling, Rebecca; Vianco, Paul; Williams, Shelley
                            

                    The solderability of MetGlasTM (subsidiary of Hitachi Metals, America Ltd) 2826 MB, a rapidly solidified metallic foil, was evaluated by the meniscus height/wetting force method for tin-silver-copper (SnAgCu) and tin-silver-bismuth (SnAgBi) solders to understand the effects of the extreme non-equilibrium condition of the MetglasTM surface on solderability performance. Of the variables studied here (solder temperature, heat treatment, and solder composition), solder composition had the largest impact on contact angle. Flux and foil composition remained constant throughout; but, these factors would also be predicted to significantly affect solderability. A greater understanding of the manner whereby non-equilibrium cooling affects solderability of thesemore » foils will broaden the application of soldering technology of structures fabricated by rapid cooling process (i.e. additively manufactured coatings and parts). Developing a robust database for Pb-free solderability behavior is also necessary, as industry transitions from tin-lead (SnPb) to lead free (Pb-free) solders.« less
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                    Effects of metallic nanoparticle doped flux on the interfacial intermetallic compounds between lead-free solder ball and copper substrate

                    
                        Journal Article
                            Haseeb, A.; Afifi, A. - Materials Characterization
                            

                    Lead free solders currently in use are prone to develop thick interfacial intermetallic compound layers with rough morphology which are detrimental to the long term solder joint reliability. A novel method has been developed to control the morphology and growth of intermetallic compound layers between lead-free Sn–3.0Ag–0.5Cu solder ball and copper substrate by doping a water soluble flux with metallic nanoparticles. Four types of metallic nanoparticles (nickel, cobalt, molybdenum and titanium) were used to investigate their effects on the wetting behavior and interfacial microstructural evaluations after reflow. Nanoparticles were dispersed manually with a water soluble flux and the resulting nanoparticlemore » doped flux was placed on copper substrate. Lead-free Sn–3.0Ag–0.5Cu solder balls of diameter 0.45 mm were placed on top of the flux and were reflowed at a peak temperature of 240 °C for 45 s. Angle of contact, wetting area and interfacial microstructure were studied by optical microscopy, field emission scanning electron microscopy and energy-dispersive X-ray spectroscopy. It was observed that the angle of contact increased and wetting area decreased with the addition of cobalt, molybdenum and titanium nanoparticles to flux. On the other hand, wettability improved with the addition of nickel nanoparticles. Cross-sectional micrographs revealed that both nickel and cobalt nanoparticle doping transformed the morphology of Cu{sub 6}Sn{sub 5} from a typical scallop type to a planer one and reduced the intermetallic compound thickness under optimum condition. These effects were suggested to be related to in-situ interfacial alloying at the interface during reflow. The minimum amount of nanoparticles required to produce the planer morphology was found to be 0.1 wt.% for both nickel and cobalt. Molybdenum and titanium nanoparticles neither appear to undergo alloying during reflow nor have any influence at the solder/substrate interfacial reaction. Thus, doping of flux with appropriate metallic nanoparticles can be successfully used to control the morphology and growth of intermetallic compound layers at the solder/substrate interface which is expected to lead to better reliability of electronic devices. - Highlights: • A novel nanodoped flux method has been developed to control the growth of IMCs. • Ni doped flux improves the wettability, but Co, Mo and Ti deteriorate it. • Ni and Co doped flux gives planer IMC morphology through in-situ alloying effect. • 0.1 wt.% Ni and Co addition into flux gives the lowest interfacial IMC thickness. • Mo and Ti doped flux does not have any influence at the interfacial reaction.« less
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                    Effect of the Soldering Atmosphere on the Wettability Between Sn4.0Ag0.5Cu (in wt.%) Lead-Free Solder Paste and Various Substrates

                    
                        Journal Article

                    The “degree of wetting,” which is related to the contact angle (θ) between the molten solder and the substrate, is a useful parameter on the solderability process control. The contact angle, however, is strongly dependent on the type of substrate surface finish and used atmosphere (inert or non-inert). Furthermore, the surface tension, being an important parameter on the solderability process and performance, can also be achieved if the contact angle is known. In this study, the SAC405 [Sn4.0Ag0.5Cu (in wt.%)] solder paste contact angle was measured, by the “sessile drop” method, as a function of the temperature, surface pad finishmore » and used atmosphere. The results are discussed, and the contact angles obtained for the different conditions are compared and discussed. Then, the surface tension (experimental) was obtained from the measured contact angle and compared with the obtained by using computation models (theoretical). The experiments performed in high vacuum conditions, i.e., low oxygen content, over a temperature range, allowed the evaluation and understanding of the surface oxides layers role on the solder wettability. The present study shows that in the soldering process, even in an inert atmosphere, usually used in industry, occurs the formation of superficial oxides, over the liquid solder and/or at the pad surfaces, that strongly affects the solder paste wettability, specially with Sn and OSP (organic solderability preservative) finishing. Differences in contact angle of ≥ 10° were determined between the two types of used atmospheres. The experimental surface tension and theoretical surface tension obtained, for the NiAu substrate type, present good correlation. The lower contact angle values were obtained for the NiAu and OSP finish types, independently of the atmosphere type.« less
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                    High temperature solder alloys for underhood applications: Final report

                    
                        Technical Report
                            Kern, J; Drewien, C; Yost, F; ... 
                            

                    In this continued study, the microstructural evolution and peel strength as a function of thermal aging were evaluated for four Sn-Ag solders deposited on double layered Ag-Pt metallization. Additionally, activation energies for intermetallic growth over the temperature range of 134 to 190{degrees}C were obtained through thickness measurements of the Ag-Sn intermetallic that formed at the solder-metallization interface. It was found that Bi-containing solders yielded higher activation energies for the intermetallic growth, leading to thicker intermetallic layers at 175 and 190{degrees}C for times of 542 and 20.5 hrs, respectively, than the solders free of Bi. Complete reaction of the solder withmore » the metallization occurred and lower peel strengths were measured on the Bi-containing solders. In all solder systems, a Ag-Sn intermetallic thickness of greater than {approximately}7 {mu}m contributed to lower peel strength values. The Ag-Sn binary eutectic composition and the Ag-Sn-Cu ternary eutectic composition solders yielded lower activation energies for intermetallic formation, less microstructural change with time, and higher peel strengths; these solder systems were resilient to the effects of temperatures up to 175{degrees}C. Accelerated isothermal aging studies provide useful criteria for recommendation of materials systems. The Sn-Ag and Sn-Ag-Cu eutectic compositions should be considered for future service life and reliability studies based upon their performance in this study.« less
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                    Fluxless soldering using activated acid vapors

                    
                        Conference
                            Frear, D; Keicher, D
                            

                    Acid vapors have been used to fluxlessly reduce metal oxides and enhance wetting of solder on metallizations. Dilute solutions of hydrogen, acetic acid and formic acid in an inert carrier gas of nitrogen or argon were used with the sessile drop technique for 60Sn-40 Pb solder on Cu and Au/Ni metallizations. The time to reduce metal oxides and the extent of wetting as a function of acid vapor concentrations were characterized. Acetic and formic acids reduce the surface metal oxides sufficiently to form metallurgically sound solder joints. Hydrogen did not reduce oxides rapidly enough at 220{degree}C to be suitable formore » soldering applications. The optimum conditions for oxide reduction with formic acid was with an acid vapor concentration in nitrogen carrier gas of 4% for Cu metallizations and 1.6% on Au/Ni. The acetic acid vapor concentration, also in nitrogen, was optimized at 1.5% for both metallizations. Above a vapor concentration of 1.5%, the acetic acid combined with the bare metal to form acetates which increased the wetting time. These results indicate that acid vapor fluxless soldering is a viable alternative to traditional flux soldering.« less
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