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	摘要(中)	加速度計為量測振動加速度的儀器，基本的加速度計內含感測質量、彈簧、阻尼與感測器，並由其運動方程式可得知感測質量及感測器兩者的相對位移與外部加速度呈一比例關係，基於此概念，本研究開發一光學量測系統，以地震作為量測目標，系統需具有在XY平面上運動的功能且量測低頻或微小振動的特性，設計特殊結構之感測質量可感測微小振動及吸收劇烈振動並表現在感測質量的位移上，需要高靈敏度與精確的位移感測機制，因此利用雷射光及四象限偵測器紀錄並量測感測質量的位移變化。

根據實驗的結果，本研究之光學地震儀之量測加速度與頻率範圍為0.5 G與0.05~3 Hz，實驗量測最小加速度為5.9 mm/s2，系統之解析度為1.76 mm/s2。
	摘要(英)	Sensors that detect acceleration are called accelerometers. The basic elements of accelerometer are seismic mass, spring, damper and detector. We derived the motion equation of accelerometer knew the relative displacement between seismic mass and base, then there has a magnitude ratio between relative displacement and acceleration of base.

Basic on the concept of accelerometer, we develop an optical seismic wave measurement system that is characterized by two-dimensional and low-frequency vibration detection. The design of seismic mass is low damping character to detect micro vibration and absorb massive vibration. Therefore, the optical measurement is characterized with the advantages of high sensitivity and precision to detect the displacement of the seismic mass.

The experimental results show the measurement range of acceleration and frequency is 0.5 G and 0.05 to 3 Hz and the minimum experimental measuring acceleration is 5.9 mm/s2. The resolution of the system is 1.76 mm/s2.
	關鍵字(中)	
      	  ★ 地震儀
★ 加速度計
★ 低頻振動	關鍵字(英)	
      	  ★ seismometer
★ accelerometer
★ low-frequency vibration
	論文目次	摘要    I

Abstract    II

致謝    III

目錄    IV

圖目錄    VI

表目錄    IX

符號說明    X

第一章 緒論    1

1-1研究背景    1

1-2文獻回顧    1

1-2-1加速度計    1

1-2-2光學振動量測    4

1-3研究目的    5

1-4論文架構    6

第二章 基礎理論    7

2-1加速度計原理    7

2-2角隅稜鏡 (Corner cube)    9

2-3四象限偵測器    9

2-4小結    10

第三章 感測質量之設計與模擬分析    11

3-1設計與模型建構    11

3-2模型有限元素分析    12

3-2-1模態分析    13

3-2-2簡諧運動模擬分析    14

3-2-3結構應力分析    17

3-3製作與組裝    19

3-4小結    20

第四章 光學量測系統    21

4-1量測架構    21

4-2量測原理    23

4-3量測軟體    24

4-4小結    24

第五章 實驗結果與討論    25

5-1訊號校正實驗    25

5-2加速度量測實驗與模擬    27

5-2-1加速度量測實驗    27

5-2-2加速度模擬    29

5-3加速度量測實驗之分析與校正    32

5-3-1實驗分析    32

5-3-2實驗數據校正    39

5-4振動量測實驗    40

5-5實驗討論    47

5-5-1靈敏度    47

5-5-2穩定度量測    47

5-5-3量測解析度    48

5-6小結    49

第六章 誤差分析    50

6-1隨機誤差    50

6-1-1雜訊等效加速度 (Noise equivalent acceleration)    50

6-1-2雷射穩定度    51

6-1-3材料熱膨脹    51

6-2小結    52

第七章 結論與未來展望    53

7-1結論    53

7-2未來展望    54

參考文獻    55
	參考文獻	[1].    H. Chen, S. Shen, and M. Bao, “Over-range capacity of a piezoresistive microaccelerometer,” Sensors and Actuators, 58, 197-201 (1997).

[2].    T. Berther, G. H. Gautschi, and J. Kubler, “Capacitive accelerometers for static & low-frequency measurements”, Sound and Vibration, 30, 28-30 (1996).

[3].    P. Scheeper, J. O. Gulløv and L. M. Kofoed, “A piezoelectric triaxial accelerometer,” Journal of Micromechanics and Microengineering, 6, 131-133 (1996).

[4].    林彥宇，“TCDP井下地震儀之觀測與微地震尺度分析”，國立中央大學，博士論文，2009。

[5].    藍慶斌，余志成，“壓電薄膜加速度微感測器之系統模擬分析”，第二十三屆中華民國力學學會，1-8，1999。

[6].    J. Kalenik, R. Pająk, “A cantilever optical-fiber accelerometer,” Sensors and Actuators A: Physical, 68, 350-355 (1998).

[7].    廖鴻維，“三軸向光學式加速度計之研製”，南台科技大學，碩士論文，2008。

[8].    F. Acernese, R. D. Rosa, G. Giordano, R. Romano and F. Barone, “Mechanical monolithic accelerometer for suspension inertial damping and low frequency seismic noise measurement,” Journal of Physics, 122, 1-6 (2008).

[9].    S. L. Chen, W. Y. Jywe, T. H. Hsieh, C. H. Liu, H. L. Huang, T. H. Hsu, Y. R. Jeng and M. S. Wang, “The development of A 3‐dimensional vibration measuring system with corner cubes and quadrant detectors,” Journal of the Chinese Institute of Engineers, 33, 71-80 (2010).

[10].    S. L. Zhen, B. Chen, L. Yuan, M. Li, J. Liang and B. L. Yu, “A novel interferometric vibration measurement sensor with quadrature detection based on 1/8 wave plate,” Optics & Laser Technology, 42(2), 362-365 (2010).

[11].    K. Nieradka, G. Małozięć, D. Kopiec, P. Grabiec, P. Janus, A. Sierakowski and T. Gotszalk, “Expanded beam deflection method for simultaneous measurement of displacement and vibrations of multiple microcantilevers,” Review of Scientific Instruments, 82, 105122-1-6 (2011).

[12].    R. S. Figliola and D. E. Beasley, Theory and Design for Mechanical Measurements 6th Edition, Wiley (2014).

[13].    S. S. Rao, Mechanical Vibrations 5th Edition, Pearson (2011).

[14].    耿繼業、何建娃，幾何光學 第四版，全華圖書，2013。

[15].    Thorlabs, TQD001 Quad detector user guide, Thorlabs (2010).

[16].    N. Lobontiu and E. Garcia, “Two-axis flexure hinges with axially-collocated and symmetric notches,” Computers and Structures, 81, 1329-1341 (2003).

[17].    Y. M. Tseytlin, “Notch flexure hinges: An effective theory,” Review of Scientific Instruments, 73, 3363-3368 (2002).

[18].    G. M. Chen, X. D. Shao and X. B. Huang, “A new generalized model for elliptical arc flexure hinges,” Review of Scientific Instruments, 79, 095103-1-8 (2008).

[19].    North American stainless, Flat products stainless steel grade sheet, North American stainless (2010).

[20].    三聯科技，Palert地震P波感測儀，(http://www.sanlien.com.tw)。

[21].    Wilcoxon, 731A product information, (http://www.wilcoxon.com).
	指導教授	
      	  李朱育(Ju-Yi Lee)
      	 	審核日期	2016-10-19
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
