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摘 要

本研究主要是在探討電流變液在外加電場作用下，控制流體之在軸頸軸承的擠壓流動特性。 首先，電流變液以雙黏度流體

模型，推導軸頸軸承在週期激振下之承載力與消耗扭矩。其次， 經由我們自行設計製作的實驗測試系統，在改變外加電場

與旋轉軸之轉速兩實驗參數進行研究， 量測並整理自行調配電流變液在軸頸軸承間的基本的機械參數特性。模擬與實驗結

果趨勢上具有 相當一致性，但電流變液材料性質之不確定性造成可能之結果差異。

關鍵詞 : 電流變液、擠壓流動、軸頸軸承

目錄

第一章 緒論.................................................................1 1.1 前言..................................................................1 1.2 研究動

機..............................................................2 1.3 本文架構..............................................................3 第二章 國內外有關本問題之研究

情況...........................................4 2.1電流變液簡介...........................................................4 2.2目前電流變液在擠壓流方面研

究...........................................7 第三章 研究方法及理論.......................................................9 3.1電流變液的配

製.........................................................9 3.2軸頸軸承之實驗架構.....................................................9 3.3電流變液之雙黏性模

型...................................................14 3.4使用牛頓流體之軸頸軸承的理論推導.......................................16 3.5使用電流變液之軸

頸軸承的理論推導.......................................29 第四章 結果與討論 43 4.1流體在軸承內純受旋轉模擬分

析...........................................43 4.2標準液的擠流測試.......................................................45 4.3電流變液擠流測

試.......................................................35 4.4電流變液在軸承內受旋轉與擠流測試.......................................49 第五章 結論與建

議...........................................................65 5.1 結論..................................................................65 5.2 未來展望與研究方

向....................................................66 參考文獻....................................................................67

參考文獻

[1] H. See, J.S. Field, and B. Pfiste, 1998, “The response of electro- rheological fluid under oscillatory squeeze flow,” Journal of Non-Newtonian

Fluid Mechanics, 84, pp.149-158.�

[2] P.G. Nikolakopoulos and C.A. Papadopoulos, 1996, “High speed journal bearings lubricated with electro-rheological fluids: An experimental

investigation,” International Journal of Modern Physics B, 10(23&24), pp.3045-3055.�

[3] P.G. Nikolakopoulos and C.A. Papadopoulos, 1997, “Controllable misaligned journal bearings lubricated with smart fluids,” Journal of

Intelligent Material Systems and Structures, 8, pp.125-137.�

[4] P.G. Nikolakopoulos and C.A. Papadopoulos, 1998, “Controllable high speed journal bearings,lubricated with electro-rheological fluids. An

analytical and experimental approach,” Tribology International, 31(5), pp.225-234.�

[5] J.L. Sproston, S.G. Rigby, E.W. Williams, and R. Stanway, 1994, “A numerical simulation of electrorheological fluids in oscillatory

compressive squeeze-flow,” Journal of Physics. D:Applied Physics, 27, pp.338-343.�

[6] 粘鴻祺，2003，“電流變液在轉盤間之擠壓承載研究”，碩士論文，大葉大學機械工程系，彰化。 -68- [7] 程志堅，1997，“電黏性

流體的動態特性量測及智慧型結構模擬”，碩士論文，大葉大學機械工程系，彰化。�

[8] C.Y. Lee and C.Y. Wen, 2002, “The oscillatory squeeze flow of electrorheological fluid considering the inertia effect,” Smart Materials and

Structures, 11, pp.553-560.�

[9] S. Morishita and J.I. Mitsui, 1992, “Controllable squeeze film damper (an application of electro-rheological fluid),” Journal of Vibration and

Acoustics, 114, pp.354-357.�

[10] 綿林英一、田原久祺，1994，“最新軸承漫談”，建宏出版社，pp.125-154。�

[11] C.W. Wu and H.X. Sun, 1995, “A new hydrodynamic lubrication theory for bilinbar rheological fluids,” Journal of Non-Newtonian Fluid

Mechanics, 56, pp.253-266.�

[12] 趙宮志，2002，“電流變液阻尼器之設計與測試”，碩士論文，大葉大學機械工程系，彰化。�

[13] 王登?、施明璋，2000，“電流變液體特性及機械之應用實例”，機械月刊，26(9) ,pp. 314-321。�

[14] T. Kuriyagawa, M. Saeki, and K. Syoji, 2002, “Electrorheological fluid-assisted ultra-precision polishing for small three-dimensional parts,”



Journal of the International Societies for Precision Engineering and Nanotechnology, 26, pp. 370-380.�

[15] 趙曉鵬、楊俊剛，2001，“電流變技術在工程中的應用”，機械月刊,27(7) ,pp. 390-397。


