
            
                
            

            Skip to Main Content

    




    

    

    
        
    

    


    



 
    



    


    
            
        
         



            
            
                    
                
                
            
                
        
        
            
                
                        
                                
                            
                            
                        
                
                Close
            

                    	
                        Journals 

                            	
                        ASME Journals 

                            	
                        All Journals 

                    
                
	
                        Virtual Issues 

                    
                
	
                        Mechanical Engineering Magazine Select Articles 

                    
                
	
                        Applied Mechanics Reviews 

                    
                
	
                        ASCE-ASME Journal of Risk and Uncertainty in Engineering Systems, Part B:  Mechanical Engineering 

                    
                
	
                        ASME Letters in Dynamic Systems and Control 

                    
                
	
                        ASME Open Journal of Engineering 

                    
                
	
                        Journal of Applied Mechanics 

                    
                
	
                        Journal of Autonomous Vehicles and Systems 

                    
                
	
                        Journal of Biomechanical Engineering 

                    
                
	
                        Journal of Computational and Nonlinear Dynamics 

                    
                
	
                        Journal of Computing and Information Science in Engineering 

                    
                
	
                        Journal of Dynamic Systems, Measurement, and Control 

                    
                
	
                        Journal of Electrochemical Energy Conversion and Storage 

                    
                
	
                        Journal of Electronic Packaging 

                    
                
	
                        Journal of Energy Resources Technology 

                    
                
	
                        Journal of Engineering and Science in Medical Diagnostics and Therapy 

                    
                
	
                        Journal of Engineering for Gas Turbines and Power 

                    
                
	
                        Journal of Engineering for Sustainable Buildings and Cities 

                    
                
	
                        Journal of Engineering Materials and Technology 

                    
                
	
                        Journal of Fluids Engineering 

                    
                
	
                        Journal of Heat and Mass Transfer 

                    
                
	
                        Journal of Manufacturing Science and Engineering 

                    
                
	
                        Journal of Mechanical Design 

                    
                
	
                        Journal of Mechanisms and Robotics 

                    
                
	
                        Journal of Medical Devices 

                    
                
	
                        Journal of Micro and Nano-Manufacturing 

                    
                
	
                        Journal of Nanotechnology in Engineering and Medicine 

                    
                
	
                        Journal of Nondestructive Evaluation, Diagnostics and Prognostics of Engineering Systems 

                    
                
	
                        Journal of Nuclear Engineering and Radiation Science 

                    
                
	
                        Journal of Offshore Mechanics and Arctic Engineering 

                    
                
	
                        Journal of Pressure Vessel Technology 

                    
                
	
                        Journal of Solar Energy Engineering 

                    
                
	
                        Journal of Thermal Science and Engineering Applications 

                    
                
	
                        Journal of Tribology 

                    
                
	
                        Journal of Turbomachinery 

                    
                
	
                        Journal of Verification, Validation and Uncertainty Quantification 

                    
                
	
                        Journal of Vibration and Acoustics 

                    
                



                
	
                        ASTM Journals 

                            	
                        All Journals 

                    
                
	
                        Advances in Civil Engineering Materials (ACEM) 

                    
                
	
                        Geotechnical Testing Journal (GTJ) 

                    
                
	
                        Journal of Testing and Evaluation (JTE) 

                    
                
	
                        Materials Performance and Characterization (MPC) 

                    
                
	
                        Smart and Sustainable Manufacturing Systems (SSMS) 

                    
                
	
                        Cement, Concrete and Aggregates (CCA) 1979-2004 Backfile 

                    
                
	
                        Journal of ASTM International (JAI) 2004-2012 Backfile 

                    
                
	
                        Journal of Composites, Technology & Research (JCTR) 1978-2003 Backfile 

                    
                
	
                        Journal of Forensic Sciences (JOFS) 1972-2005 Backfile 

                    
                



                



                
	
                        Conference Proceedings 

                            	
                        ASME Conference Proceedings 

                            	
                        All Conference Proceedings 

                    
                
	
                        Browse by Series 

                    
                
	
                        Browse by Subject Category 

                    
                
	
                        Browse by Year 

                    
                



                



                
	
                        eBooks 

                            	
                        ASME eBooks 

                    
                
	
                        ASTM eBooks 

                    
                
	
                        AWS eBooks 

                    
                
	
                        BEP eBooks 

                    
                



                
	
                        Standards 

                    
                
	
                        Publishing Partners 

                            	
                        ASME 

                    
                
	
                        ASTM International 

                    
                
	
                        American Welding Society 

                    
                
	
                        Business Expert Press 

                    
                



                
	
                        Resources 

                            	
                        About 

                    
                
	
                        Authors 

                    
                
	
                        Librarians 

                    
                
	
                        FAQs 

                    
                
	
                        Contact Us 

                    
                
	
                        ASME.ORG 

                    
                
	
                        Purchase 

                    
                



                



        
    



    
        




    
        
        
            Cart 
        

    




    
    

        User Tools Dropdown
    


    




    
        
        
            Cart 
        

    




    
    


    

    

        
        
            
                
Sign In                
            
            
                

            

        





        

    




    
        
            
                    
                
                
            
        
    





    
        





            Toggle MenuMenu
            
                        	

                        Issues

                    
                
	

                        Accepted Manuscripts

                    
                
	

                        All Years

                    
                
	

                        Purchase

                    
                
	

                        Submit

                            	

                        Submit Paper

                    
                
	

                        Information for Authors

                    
                
	

                        Indexing Information

                    
                
	

                        Permissions & Reprints

                    
                
	

                        Announcements and Call for Papers

                    
                



                
	

                        About

                            	

                        About Journal of Tribology

                    
                
	

                        Meet the Editors

                    
                



                



            




        
            Search Dropdown Menu
        

    
        
            
                
                    header search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All Journals
J. Tribol.


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    

        

    



 
    




    
        
            
                Skip Nav Destination
                








    

        
            Close navigation menu
        
        Article navigation


        
    
        


    
        
                    

                Volume 126, Issue 4

                
        


        
October 2004        


            


    

    


    
                
            
                
    

    


 
    

                
        	
            Previous Article
        
	
            Next Article
        


 
    


            



        

    


 
        

    
        
                
        

    
        Article Navigation
    


    
        

    
        




    Research Papers





    
                
                    Measurement of Adhesion Force and Elongation of Molecularly Thin Lubricant by Using Transient Response of SPM Cantilever 
                

    

    
                

                            
            Yasuji Ohshima, Associate Professor, 


                    

    
        
    Yasuji Ohshima, Associate Professor



    


    
        Aichi Konan College, Liberal Arts Department, 172, Omatsubara, Takaya-cho, Konan 483-8086, Japan


            e-mail: ohshima@konan.ac.jp
    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

                

                            
            Yasunaga Mitsuya, Professor, 


                    

    
        
    Yasunaga Mitsuya, Professor



    


    
        Nagoya University, Department of Micro System Engineering, Furo-cho Chikusa-ku Nagoya 464-8603, Japan


            e-mail: mitsuya@mitsuya.nuem.nagoya-u.ac.jp
    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

                

                                Yusuke Iwase

                    

    
        
    Yusuke Iwase



    


    
        Matsushita Electric Industrial Co., Ltd., Lighting Company, Production System Development Group, 1-1 Saiwai-cho, Takatsuki, Osaka 569-1143, Japan


            e-mail: iwase.yusuke@national.jp
    


    
        Search for other works by this author on:
    



    This Site



    
        PubMed
    

    
        Google Scholar
    


                    

                

    








    
    
        
    




    
        
            Author and Article Information
        
    




         
Yasuji Ohshima, Associate Professor                                   


                
                    Aichi Konan College, Liberal Arts Department, 172, Omatsubara, Takaya-cho, Konan 483-8086, Japan


                        
e-mail: ohshima@konan.ac.jp
                

        


         
Yasunaga Mitsuya, Professor                                   


                
                    Nagoya University, Department of Micro System Engineering, Furo-cho Chikusa-ku Nagoya 464-8603, Japan


                        
e-mail: mitsuya@mitsuya.nuem.nagoya-u.ac.jp
                

        


         
Yusuke Iwase                                   


                
                    Matsushita Electric Industrial Co., Ltd., Lighting Company, Production System Development Group, 1-1 Saiwai-cho, Takatsuki, Osaka 569-1143, Japan


                        
e-mail: iwase.yusuke@national.jp
                

        




            
                    
                        
                            Contributed by the Tribology Division for publication in the ASME JOURNAL OF TRIBOLOGY. Manuscript received by the Tribology Division March 21, 2003; revised manuscript received January 14, 2004. Associate Editor: J. L. Streator. 

                        

                    

            










        
            J. Tribol. Oct 2004, 126(4): 738-744 (7 pages)

        

        

                https://doi.org/10.1115/1.1759340
        

        
            
                Published Online: November 9, 2004  
            

                
                    
                        Article history
                    

                    
                            
                                Received:

                                March 21, 2003

                            

                            
                                Revised:

                                January 14, 2004

                            

                            
                                Online:

                                November 9, 2004

                            

                    

                

        







    






 
    

    
         
    

    
         
    

    
         
    

    
         
    


    

    	
  
    Views Icon
    
      Views
      
    
  
  	Article contents
	Figures & tables
	Video
	Audio
	Supplementary Data
	Peer Review



	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    
	

    
        
            Cite Icon
        
        Cite
    


    
	
    
            
        
            
                Permissions
            
        
    

 
    



	
    
        
        Search Site
    







  Citation

  Ohshima, Y., Mitsuya, Y., and Iwase, Y. (November 9, 2004). "Measurement of Adhesion Force and Elongation of Molecularly Thin Lubricant by Using Transient Response of SPM Cantilever ." ASME. J. Tribol. October 2004; 126(4): 738–744. https://doi.org/10.1115/1.1759340

  Download citation file:

  	Ris (Zotero)
	Reference Manager
	EasyBib
	Bookends
	Mendeley
	Papers
	EndNote
	RefWorks
	BibTex
	ProCite
	Medlars






        
            
                toolbar search

    
        

        
            Search Dropdown Menu
        

    
        
            
                
                    toolbar search
                    
                        search input
                        
                        
                        
                        
                        
                        
                        
                        
                            Search input auto suggest
                        
                        
                        

                    

                        
                            
                                filter your search
                            
                            All Content
All Journals
J. Tribol.


                        

                    
                        Search
                    

                

            

        


    Advanced Search

    


    
    
    
    
    
    
    
    
 
    


            

        

    





    

    
    
        

    

        



                
                    
                    A novel method for identifying the adhesion force and dynamic elongation of molecularly thin lubricant coated over a DLC (diamond-like-carbon) surface was developed, in which those values were determined through the regression analysis of transient responses of an SPM (scanning probe microscopy) cantilever arising while separating from the target surface. The accuracy of measuring the cantilever displacement was greatly improved by mounting a silicon plate onto the cantilever as an optically reflective surface to produce a high quality image of the interference fringe pattern formed by Michelson interferometry. To analyze experimental transient vibration, a model to describe the separation process was introduced wherein the surface force decreases in proportion to the tip travel distance accompanying lubricant bridging. Based on this model, the adhesion force (contact force) and elongation of the lubricant were measured with varying retracting velocities. The results revealed that the contact force depends slightly on the velocity, and the lubricant elongates by several tens of times’ its original lubricant thickness. 

                

                    
    
        
        
            Issue Section:

                Research Papers
        

        
            Keywords:

                    diamond-like carbon,
                    lubrication,
                    adhesion,
                    lubricants,
                    transient response,
                    scanning probe microscopy,
                    elongation,
                    force measurement
        

        
            Topics:

                    Cantilevers,
                    Elongation,
                    Lubricants,
                    Separation (Technology),
                    Transients (Dynamics),
                    Adhesion,
                    Scanning probe microscopy,
                    Silicon,
                    Vibration
        



 
    


                    

                
                    
                    1. 
Miyamoto
, T.
, Kaneko
, R.
, and Ando
, Y.
, 1990
, “Interaction Force Between Thin Film Disk Media and Elastic Solids Investigated by Atomic Force Microscope
,” ASME J. Tribol.
, 112
(3
), pp. 567
–572
.



2. 
Miyamoto
, T.
, Kaneko
, R.
, and Ando
, Y.
, 1991
, “Microscopic Adhesion and Friction Between a Sharp Diamond Tip and Al2O3-TiC
,” Adv. Inf. Storage Syst.
, 2
, pp. 11
–22
.



3. 
Mate
, C. M.
, and Novotony
, V. J.
, 1991
, “Molecular Conformation and Disjoining Pressure of Polymeric Liquid Film
,” J. Chem. Phys.
, 94
(15
), pp. 8420
–8427
.



4. 
Matthewson
, M. J.
, 1988
, “Adhesion of Spheres by Thin Liquid Films
,” Philos. Mag. A
, 57
, pp. 207
–216
.



5. 
Matsuoka
, H.
, Fukui
, S.
, and Kato
, T.
, 2000
, “A Study on Vibration Transfer Characteristics of Macroscopic Liquid Meniscus Bridge—Frequency Dependence of the Spring Constant and the Damping Coefficient
,” Jpn. J. Tribol.
, 45
(10
), pp. 757
–768
 (in Japanese).



6. 
Mitsuya
, Y.
, and Ohshima
, Y.
, 2003
, “Measurement of Velocity-Dependent Adhesive Force Exerted on Magnetic Disk Using Micro-Probe of SPM
,” ASME J. Tribol.
, 125
(10
), pp. 842
–849
.



7. 
Savitzky
, A.
, and Golay
, M. J. E.
, 1964
, “Smoothing and Differentiation of Data by Simplified Least Squares Procedures
,” Anal. Chem.
, 36
(8
), pp. 1627
–1639
.





                

        
                    






        


        
            
            Copyright © 2004
 by ASME


        




        

    

    

 
    

    
        

 
    

                You do not currently have access to this content.


        


    





    


 
    


    
         
    

    
         
    





                




    
            
            
                Sign In

            

        

    
        

    

        
            
                

            

        


        
        

    
        
    
        


                

                
                    Sign In Or Register For Account
                
        

            

 
    


                    

                        Sign in via your Institution
                    




        

    

 
    



    
 
    


    
        

    Purchase this Content

    
        
            $25.00

            
                Purchase
            

        

    

    
    Learn about subscription and purchase options



    
        Product added to cart.

        Check Out
        Continue Browsing
        Close Modal
    

 
    




            
        

    
 
    
    
            

 
    



        
    
        
    

    

    
        
    

    

    
        
    

    

    
        



        


    
            
                23
                Views
            


                
                    
                            3
                    
                    Web of Science
                

                
                    
                            3
                    
                    Crossref
                


            

                    
    
        

 
    


                    

            

    

        
            View Metrics
        






                
                    
                        ×
                    

                

        


 
    


    



 
    

    
        
    

    

    
            
        Get Email Alerts

        
                    
                        Article Activity Alert
                    

                    
                        Accepted Manuscript Alert
                    

                    
                        New Issue Alert
                    

                                    
                

                Close Modal
            

        

    

 
    


    



 
    

    
        
    

    

    
        
    Cited By

    
            
                Web Of Science (3)
            

                    
                Google Scholar
            

                    
                CrossRef (3)
            

    


 
    


    



 
    

    
        
    

    

    
            
        	
                    Latest
                
	
                    Most Read
                
	
                    Most Cited
                


            




    


        

    
        In-situ measurement of oil reservoir and oil layers by fluorescence technique in a ball-on-disc test rig

            
                J. Tribol
            

            




    
        Tribo-Erosion Analysis of HVOF Colmonoy-88 Coated Pump Impeller Steel in Coal-Ash Particle Slurries

            
                J. Tribol
            

            




    
        Study on fretting wear properties of GCr15 steel via ultrasonic surface rolling process

            
                J. Tribol
            

            




    
        PROPAGATION OF UNCERTAINTY IN EXPERIMENTAL DYNAMIC COEFFICIENTS OF FLUID FIM JOURNAL BEARINGS

            
                J. Tribol
            

            



        

        


    

            
            
            
            
            
    

 
    


    



 
    

    
        
    

    

    
            
        Related Articles


        
                
                    Measurement of Velocity-Dependent Adhesive Force Exerted on Magnetic Disk Using Micro-Probe of SPM
    J. Tribol (October,2003)


                

                
                    High Spatial Resolutive Method Observing the Lubricant Distribution on Magnetic Recording Media
    J. Tribol (October,2000)


                

                
                    Stiffness and Damping of Thin PFPE Lubricant Bridging Between Magnetic Disk and Diamond Probe Tip
    J. Tribol (October,2007)


                

                
                    Tri-Axial Force Measurements on the Cylinder of a Motored SI Engine Operated on Lubricants of Differing Viscosity
    J. Eng. Gas Turbines Power (September,2010)


                

        

    

 
    


    



 
    

    
        
    

    

    
            
        Related Proceedings Papers


        
                
                    Nanotribology, Nanomechanics and Materials Characterization Studies Using Scanning Probe Microscopy
    IJTC2007


                

                
                    In Vitro Imaging Technique of Cell Adhesion
    PVP2002


                

                
                    Effects of Gas Adsorption in Nanotribology and Demonstration of In-Situ Vapor Phase Lubrication of MEMS Devices
    IJTC2007


                

        

    

 
    


    



 
    

    
        
    

    

    
            
        Related Chapters


        
                
                    Surface Analysis and Tools
    Tribology of Mechanical Systems: A Guide to Present and Future Technologies


                

                
                    Role of Surface Analysis
    Micro and Nanotribology


                

                
                    Gear Lubricants and Lubrication—Tomorrow's Requirements
    Tribology of Mechanical Systems: A Guide to Present and Future Technologies


                

        

    

 
    


    



 
    


    



 
    


    



 
    


        


    
            

 
    





    
 





    
         
    





    
         
    

 
            

        
    

    
    

    
        




    
        
    

    


    



 
    








    
        
    

    


    



 
    







    
            
        
    
        
            
                
            
    


    
            	
                    Issues
                
	
                    Accepted Manuscripts
                
	
                    All Years
                
	
                    Purchase
                


            	
                    ASME Journal Media
                
	
                    Twitter
                
	
                    About the Journal
                
	
                    Editorial Board
                


            	
                    Information for Authors
                
	
                    Call for Papers
                
	
                    Rights and Permission
                


        
    


    
        	Online ISSN 1528-8897
	Print ISSN 0742-4787


    


        

    

 
    





        
    
        



    
    





ASME Journals

	About ASME Journals
	Information for Authors
	Submit a Paper
	Call for Papers
	Title History





ASME Conference Proceedings

	About ASME Conference Publications and Proceedings
	Conference Proceedings Author Guidelines








ASME eBooks

	About ASME eBooks
	ASME Press Advisory & Oversight Committee
	Book Proposal Guidelines





Resources

	Contact Us
	Authors
	Librarians
	Frequently Asked Questions
	Publication Permissions & Reprints
	ASME Membership


Opportunities

	Faculty Positions










	
    
    
    
    





	ASME Community
	Facebook
	Twitter
	LinkedIn















	
	
	
	
	
	
	
	
	






	Accessibility
	Privacy Statement
	Terms of Use
	Get Adobe Acrobat Reader




Copyright © 2024 The American Society of Mechanical Engineers






 
    




        





    
        



    
    





 
    







    
        
    

    


    



 
    





    





    
    


    
        
    

    Close Modal




    
        

    

    Close Modal





    
            
                This Feature Is Available To Subscribers Only

                Sign In or Create an Account

            



        Close Modal
    




    Close Modal
    
        

    



 
    


    







    
    
























    


    
  
    






    

        
    
    


    
        
    
        This site uses cookies. By continuing to use our website, you are agreeing to our privacy policy.
    

    
        Accept
    

            

    
    

 
    



    

    
        
    

    


    



 
    



    




        
    

