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Thesis Summary (approx.2000 Japanese Characters )

ARFH3CIE, TControl design of the pneumatic servo system considering the effect of connected pipelines | (2%5%UERLE
EERLICEREY—R AT AORIERRG) LEL, £5ELLEEINTNDS.

% 1 % lntroduction] TIE, FEENMNBERDEBEOITIRICOVWTHELL, FRES—RI AT LANa L TIA4
T AHENCE L TG, BORIBOIAENTI L A ERWVEDOR SN, BRIESR, PEAREEE OB EN
DT I F a2z —RETHHAINTNWEZ LERRT. DNWT, BRETV Faxz—x LHIEAY—RipEo7 <
ZERJEECAE OBVEFED, MEROKBERTOEREZ2->TWAZ L2 L. Lol malE 2 TR T
L, ZBREY—R AT AZBWT, ZREREEZELS TERWEAIZB N THZOERE L KT 5 HiE,
72 5 NSRRI RS FOBLE N B E v %2 T 7 F o — 2 E Tl < SEA Y — R RNCECE L7235
ATYH, FEOMNBIROIEEZERT 5 HEORELETLZBANE L.

%5 2 % [Precise position control of the pneumatic servo table considering the dynamics of pipelines] Ti, & EHIS
ZHWICREMER D EREY — R T — 7 MZBWNT, 18k 3 IR & L THRIBIRERE T Tniens, ¥
— AR L OEQERE OB ZET 5 FIEERE L. EMZE AL 2 LT Y U FNOEE LR
INELSBIEEDORE N AT A THD ZE NG, EREREL IO —R A2 EnETh 2 KENARTET L TE
LT EEFERICESTHLMNCIL, VAT ARBEELEF 7 KENRE L THIBREG 21T o7z, WELEEIZ L -
T, i, HERLCIIEEZ +— Ny 705 A4 U EBREL, MEROKENM ET2ZL2FERITEI-T
KAEL72. E72, 74— F74U— N2 £ DBITIT, 2 SOMBMON L BT\ D 2 &b, 5 KIER
RLELTHD ZEREMHTHD Z L &ML, 28T 100mm BB 2 HAFEEIC S L CBIEGHRE 03 1m L
TAEREHL.

%5 3 & [Distributed model of connected pipelines] TiL, A X/ —/L& HW o —f7e 28K Y o & & il
KL L, EREVY X ERIEAY R REOERIEREEORBELIRT 2 L L b, Ehtrad—=
FRANZEE L TH, EXET ) VM TENREEIT > 725G L RIEOMERORE L LB 2 FikaeE Lz,
ITLOIC, ZERERELY | BIOSMHTEEFRE LTET UL, RENDEA M % ERR TEHE LT, ZREY
U FNDIENEREET 2 HEERE L. SHRIIZEMEE Y, SFBITEERE 7Y o Z1EH 1ms K0,
SHANIRT 255w T L O ICBE L. fExORER, BEERICH U TEREITY, BELIcoMERE
TNAOHEHEEZRA L Ui, I, EXEOBENEZ 5 2 Ai@EROERICBNT, EEr a2t —3R#
BNCELE L72358120E, ZBREV D U HEICED (72356 L ik L, ZRERE TORNLOFE T ER DF
EMETTHZeamlic. 22T, RELEOMERET VEMBEROHIERIEAL, BRI —R
FMNCEE SN HAE TS, FEOMEROEEHNFERTE D 2 &2 FERT Lo THIEL.

% 4 ¥ lIndex to judge the necessity of the distributed pipeline model] T, % 3 ECTOERFE R LM E 2 T, 22
RUEBLE OO B A ZET 2 LEMO R WA T 2 B2 B8 L., BREV Y VX ONE, A he—
7, B—RROREKEE, EXERERBIOREREWMEEL LT, V) X ORKBEIREE S 22R)ER
BTOOREANBEEZIFL, TNE2ARERTHWEN Y Y OSRETE - - EZIEE LT L 2B LT,
ZOMEN 1LUUF CThE, ZRTEREOEELMECXHZ L%, B 3 BOMBIRDEROMER &5 L THEIE
L.

% 5 % [Conclusions and future work | Ci, AMFICIC K W EONTZEREZRIE L, 5% OFFEIZ OV TR~ 7z,

i @ BRSCEEIX. 3L 2000 52 & 33 300 554 1O T 2, & L<IEHEL 800 FH& 2 MR L T 723V,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of 800
Words (English).
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The title of the thesis is [ Control design of the pneumatic servo system considering the effect of connected
pipelines| and organized as the following five chapters.

Chapter 1 (Introduction) introduces the background and purpose of the research. The purpose of this research is
as follows: 1. Improve the position controllability of the pneumatic servo system considering the dynamics of
the system elements such as pipelines and servo valves. 2. Reduce the total magnetic leak around the pneumatic
actuator by releasing pressure sensors from the cylinder chamber.

Chapter 2 (Precise position control of the pneumatic servo table considering the dynamics of pipelines) proposes
the integrated control method of the pneumatic servo table system with air bearing, considering the dynamics of
pipelines and servo valves. With a 5™ order feed forward show that the maximum trajectory error is decrease to
0.3um.

Chapter 3 (Distributed model of connected pipelines) discusses the control design of a pneumatic system using
long connected pipelines to release pressure sensors from cylinder chambers. The pipeline is designed as a one
dimensional distributed model. Based on the estimated and measured pressure values in cylinder chambers, it is
found that with this distributed model, the pressure in the cylinder chambers is estimated precisely by the
measured values at the control ports of the servo valve in the real time. The experimental results demonstrate
that the position accuracy is almost the same as that of using the measured pressure signals in the cylinder
chambers.

Chapter 4 (Index to judge the necessity of the distributed pipeline model) proposes an index to use the
distributed model of pipelines has been introduced. The index is designed from the maximum pressure loss
along pipelines divided by the resolution of the pressure sensors (+10kPa). Based on experimental results, the
index is smaller than 1.0, the influence of connected pipelines can be ignored. When this index is equal to or
large than 1.0, the position results will be influenced by the connected pipelines and the distributed model of
pipelines is needed.

Chapter 5 (Conclusions) summarizes the results of this study and proposes the future works of this research.
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