
References 

References 

[1] D0ssing O. & Staker Operational deflection shapes. Background, measurement and 
application. Proceedings of the 5th International Modal Analysis Conference. 1987. 

[2] Smith C. A. & Anderson E. H. Passive damping by smart materials: analysis and 
practical limitations SPIE Vol. 2445 pp. 136-148. 

[3] Forward R. L. Electronic damping of vibration m optical structures. Journal of 
Applied Optics. 18(5) pp.690-697. 

[4] Hagood N. W. & Von Flotow A Damping of structural vibration with piezoelectric 
materials and passive electrical networks. Journal of Sound and Vibration. 146(2) pp. 
243- 268 1991. 

[5] Davis C. L. & Lesieutre G. A. A modal strain energy approach to the prediction of 
resistively shunted piezoceramic damping. Journal of Sound and Vibration. 184(1) pp. 
129-139 1995. 

[6] Lesieutre G. A. Vibration damping and control using shunted piezoelectric materials. 
Shock and Vibration Digest. (30)3 pp. 187-195 1998. 

[7] Davis C. L. & Lesieutre G. A. An actively-tuned solid state piezoelectric vibration 
absorber. Proceedings C?i SPIE-Smart structures and materials, Passive damping and 
isolation. San Diego CA. 1998. 

[8] Warkentin D. 1. & Hagood N. W. Nonlinear piezoelectric shunting for structural 
damping. Proceedings of SPIE-Smart structures and materials, Smart structures and 
integrated system. San Diego CA. pp.747-757 1998. 

[9] Inman D. 1. Smart structural solutions to vibration problems. ISMA23 International 
Conference on Noise and Vibration Engineering. Catholic University C?i Leaven Belgium. 
September 16-18 1998. 

[10] Browning D. R. & Wynn W. D. Multiple-mode piezoelectric passive damping 
experiments for an elastic plates. Proceedings C?i the 11' international Modal Analysis 
Conference Kissimmee. pp. 1520-15261993. 

[11] Edburg D. L. Bicos A. S. Fuller C. M. & Tracy 1. 1. Theoretical and experimental 
studies of a truss incorporating active members. Journal of Intelligent Material Systems 
and Structures. 3(2) pp. 333-347 1992. 

[12] Wojslaw C. F. & Moustakas E. A. Operational amplifiers the devices and their 
applications. John Wiley and sons. ISBN 0-471-80646-3. pp. 161-167 1985. 

- 104­

 
 
 



References 

[13] Moschytz G. S. Linear integrated network design. Bell telephone laboratories 
incorporated ISBN 0-442-25582-9. pp. 597-609 1975. 

[14] Mulcahey B. & Spangler R. L. Piezos tame tough vibrations. Machine Design. pp. 
60-63 February 19 1998. 

[15] Active Control Experts Inc. Web address http://ACX.com. 

[16] Smit D.F. A piezo-ceramic actuator for active vibration control: Design, modeling 
and control strategies. Masters dissertation. Department ofMechanical and Aeronautical 
Engineering ofthe Faculty ofEngineering, University ~fPretoria. 1997. 

[17] Sumali H. & Cudney H. H. An active engine mount with a piezoelectric stack 
actuator. Collection ~f technical papers - Proceedings of the AIAAIASMEIAHSIASC 
Structures Structural Dynamics and Materials Conference. pp. 1233-1241 1994. 

[18] Sumali H. & Cudney H. H. Electromechanical analysis of an active engine mount 
incorporating piezoelectric stack actuators. Adaptive Structures and Composite Materials, 
Analysis and Application ASME. AD-Vol. 45 pp. 211-218 1994. 

[19] Fuller C. R. Elliott S. J. & P.A Nelson P.A Active control of vibration. Academic 
press. ISBN 0-12-269440-6 1996. 

[20] Beards C. F. Engineering vibration analysis with application to control systems. 
Edward Arnold. ISBN 0 340 63183 X 1995. 

[21] Browning D. R. & Woodson W. D. A Negative capacitance damping circuit for a 
boring bar with an embedded piezoelectric reaction mass actuator. Proceedings of the 
1i h International Modal Analysis Conference. pp. 511-517 1994. 

[22] Pratt J. R. and Nayfeh AH. Active vibration control for chatter suppression. 
Proceedings of the 38th AIAA Structures, Structural Dynamics and Materials Conference. 
Kissimmee. AIAApaper number 97-1210. pp. 623-633 1997. 

[23] Pratt J. R. and Nayfeh AH. Experimental system identification and active vibration 
control of smart machine tools. Structural Dynamics and Control, Proceedings of the 1 fh 

VPI & SU held in Blacksburg Virginia. May 12-14 1997. 

16th[24] Pratt J. & Nayfeh A H. Boring bar chatter control. Proceedings of the 
International Modal Analysis Conference. p 215-225 1998. 

[25] Hakansson L. Sturesson P-o. H. & Claesson. Active control of machine tool 
6thvibration. Proceedings of the International Conference on Manufacturing 

Engineering. Melbourne. November 29 - December 1 1995. 

- 105 ­

 
 
 

http:http://ACX.com


References 

[26] Hakansson L. Sturesson P-O. H. & Lago T. Active control of chattering in turning ­
The origin of chatter. Proceedings of the 1i h International Modal Analysis Co,?/erence. p 
1799-1805 1999. 

[27] Hakansson L. Sturesson P.-O. H. & Lago T. Active control of machine tool chatter. 
Proceedings of the 1i h International Modal Analysis Co,?/erence. p 1826-1831 1999. 

[28] Claesson I. & Hakansson L. Active control of machine tool vibration in a lathe. 
Proceedings of the 5th International Co,?/erence on Sound and vibration. Adelaide South 
Australia. December 15-18 p 501-510 1997. 

[29] Claesson I. & Hakansson L Active control of machine tool vibration. Proceedings 
of the 6th International Conference on Manufacturing Engineering. Melbourne. pp.905­
910 November 29 - December 1 1995. 

[30] Hakansson L. Claesson I. & Sturesson P.-O. H. Adaptive feedback control of 
machine tool vibration based on the filtered-x LMS-algorithm. Journal ofLow Frequency 
Noise Vibration and Active Control. Vol. 17 no. 4 pp. 199-213 1998. 

[31] Tobias S. A. Machine tool vibration. Blackie & son LTD. 1965. 

[32] Tlusty 1. & Koenigsberger D. Machine tool structures volume 1. Pergamon press. 
Library of congress catalog card no. 79-84073 1970. 

[33] Zatarian M. & Leizaola 1. Improvement of the dynamic stiffness of machine tools 
by adaptively tuned dynamic absorbers. Noise and Vibration Worldwide. pp. 12-17 
March 1998. 

[34] Chung B. Smith, S. & Tlusty 1. Active damping of structural modes in high speed 
machine tools. Journal ~/Vibration and Control. Vo1.3 no. 3 pp. 279-295 August 1997. 

[35] Martinez David R. Hinnerichs Terry D. & Redmond James M. Vibration control for 
precision manufacturing using piezoelectric actuators. Journal of Intelligent Materials 
and Structures. Volume 7 pp. 182 to 191 March 1997. 

[36] Riehle P. 1. & Brown D. Machine tool modification with tuned dampers. Sound and 
Vibration. pp. 34-39 Januaryl984. 

[37] Shibo X & Junbao L. Lingmi Z. Design, modeling and verification of piezoelectric 
15thactuator for adaptive truss structures. Proceedings of the International Modal 

Analysis Co,?/erence. 1997. 

[38] Allemang R. 1. & Brown D. L. A correlation coefficient for modal testing. 
Proceedings of the 1st International Modal Analysis Co,?/erence. 1983. 

- 106 ­

 
 
 



References 

[39] Ewins D. J. Modal testing theory and practice. John Wiley and sons. ISBN 0 863080 
01731984. 

[40] Balmes E. Experimental and analytical structural dynamic toolbox for use with 
Matlab, User 's Guide. Scientific software group. April 1997. 

[41] Friedland B. Control system design, An introduction to state space methods. 
McGraw Hill. ISBN 0-07-022441-2 1986. 

[42] Grace A Laub A J. Little J. N. & Thomson C. M. Control system toolbox for use 
with Matlab User's Guide. Mathworks Inc. July 1992. 

[43] Raath AD. Structural dynamic response reconstruction in the time domain. PhD 
thesis. Department ofMechanical and Aeronautical Engineering, University ofPretoria. 
November 1992. 

[44] Ljung L. System identification toolbox for use with Matlab, User's Guide. 
Mathworks Inc. May 1995. 

[45] Coleman T. Branch M. A & Grace A Optimization toolbox for use with Matlab, 
User's Guide. Math works Inc. January 1999. 

[46] Bartkowiak R. A Electrical circuit analysis. John Wiley and sons. 1985. 

- lO7­

 
 
 



Model update result 

Appendix A 

Finite element model updating 
In section 2.5.2 the shunted piezoelectric absorber was implemented on a FEM of an 
aluminium cantilevered beam, in order to verify the mathematical model of shunted 
piezoelectric absorber. An attempt to model the tool holder of the lathe with finite 
elements is documented in section 3.3.2. In both cases the structures were modelled with 
Bernoulli-Euler beam-elements and updated to match experimental results with an 
optimisation algorithm. 

The optimisation algorithm minimised the difference between the EMA and FEM natural 
frequencies. The matching modes were selected via a MAC test. 

A.1 FEM updating results of the cantilevered beam 

The finite element model of the cantilevered beam was updated with and without the 
actuator since, the addition of the actuator had a large influence on the structural modes. 
The modulus, density, height and width of the beam elements were as variable 
parameters in the model updating process. A stiffness coefficient was added to the model 
as a variable parameter, in order to simulate the static influence of the actuator. 

A.I.1 FEM updating results without the actuator 
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Figure A.I Frequency response data at the collocated point 
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Transmissibility measurements 

Appendix B 

Transmissibility measurements 

The transmissibility functions were measured to construct the ODS. The topic is 
discussed in section 3.1. Details of the machining process is tabled in table 3.1. The 
figures in the appendix display the measured transmission functions during two separate 
machining runs under the same machining conditions. 

Figure B.l Schematic diagram ojthe transmissibility measurement points 
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