[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) gobbobbbouoooobbobbuodoogon

oo@a) oood
Author(English) Takahiro Ukida
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
O000:00109570,
O0000:20180 90 2000,
ooooo:0o0o0a,
Oo00:00 00,00 0,0000,0000,0000

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:J [0 1095701,

Conferred date:2018/9/20,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(f L3ARRe)

Doctoral Program

m X EE

THESIS SUMMARY

B . = HREIL G - it -

414 e 2 A == vy
Department of %émﬂ: AT Er j( Academic Degree Requested Doctor of I%)
,u. > = S
FARKA 7 IEIP f gj‘%{ﬁ (F) : A A .
Student’ s Name R Academic Supervisor(main) gtk HE

=R % = . "
?EI %‘ﬂ/ =Y ( H J) @E’;ﬁ ?Z

Academic Supervisor (sub)

FE (F13C 2000 F-FLE)
Thesis Summary (approx.2000 Japanese Characters )

AL THEBIRE 1% A ook N E SR A58 L, UIFD6FE XV e d.

%1 Fam) Tl ASCOMFEE R L BINEZIRT2, ARIFFEO BN O TR B ATRE 72/ M, iR
Ko A N OMWMESIEREZRET L2 & THD. BAENCHEBICKT HMANMER EWMET 7/ Faxz—2DuRy S~OEHN
REINTWA., WET 7 Fax—2IMEY—RpTHEENAD, TNOIFARELTEHIANTHLZD, =Ry b
WCIHARME ThD. 22T, EBEHEFORETEREIS 5 /N 5 2218 0 226 L BI85 T & 2 ok 1 Bh iR i
WCEHL, TOMAICLY, /MK R hOflETEFEB T 5 Lk

% 2w TEEER SRS 2 A 7o Bk R BRI IR SR ) T, BEROBRL T BRI HIE 7 OIREE — R Th 2 JEE E
T BRARE) 1% A T2 I DV Tl 7 ARG OMEICBE T 2381E, 4V 7 0 AROIEB O & b O
DR — MIHET Z2RBOMEITH 5. £, AKblEF 2S5 EEHR FOBEIC L 2m b S oslf g E v,
EBRE L ClEERT 2 2 &I XD IR~ D E L FREREL IO —Y— Ry 77 —REEFHZ L 5METHS
M L7z, EEfRE LTy Y a—v A A Va2 FHTD L, 4V 7 0 AROIRENEE 1T 76WK T3 5725, ZAUTEIC/EBRA
OEEBMNIRE CThH o7z, £z, JEERTONEE 21D AKICHINSE 5 &, IREEE T 207%8 L, IREEE O
Wb 2R L2, 2 ORI T, (EEhRMAE L CERREEEZS 3 mnd/s D U a—2 A L a KRG LTl 5 & &, it
FEIEI73 0.5 MPa Tl AR 838 ml/min Ak L7z, WICHIIAR— MIRAET HIRE Z, EBER 04U 7 0 A7 &0l
By &S, AR — MORAT B IEE 2 306 S SRR 2 HME Lz, 2 ORI O H 1R — b &2 TR Bt
L7 R FE CORARBMEB 1INk O IR — 2 RKUCHB L7ZH# R s A% CTh o7, U EOREN O ARET— Rick
DM R ~DOEBM & o) L=,

%3 B RO RAURE) 1 L 2 S IEmRAE ORI ik, MO EERECOEL B L Lz ik b RRRE 1%
FAD -SRI ERL R R 2 1R R L, 1ERDIERT— K& D& 1T o7, M ER PIRIEE) 1 & VO 7= ok - h R i 4
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The purpose of this thesis is to develop a miniature and low cost hydraulic control valve
that can be attached to a small hydraulic actuator such as a hydraulic artificial muscle

Hydraulic robots which are capable of high force and durability can work in disaster site
Although miniature servo valves are required to control them, conventional ones are bulky or
expensive.

In order to mitigate these disadvantage, author applied a small pneumatic valve using PZT
vibrator to hydraulic systems. The valve, called a particle—excitation valve, is driven at resonant
frequency. It is a simple structure and essentially miniature.

There are two tasks to apply the valve to the hydraulic systems. The first is to increase
power. The other is to restrict vibrations not only at the inlet port but also at the outlet port.
In order to solve the tasks, the prototype valve, which used laminated piezoelectric elements and
optimized the vibrational mode, was fabricated. The valve installed in the hydraulic systems
succeeded in controlling the flow.

The prototype valve, which is similar to a vibrational mode of the original valve, was only
operated when the low viscosity fluid was used as the working fluid. Therefore, a new vibrational
mode was proposed to control high viscosity fluid. The new vibrational mode reduces the drag effect
of the viscosity fluid owing to reduce the vibrational velocity required to open the valve. The
prototype valve demonstrated to control the working fluid with a kinematic viscosity of 30 mm’/s
which was approximately equal to the kinematic viscosity of the common working oil.

Furthermore, as improving a function, a multi-port independent control valve was proposed
The valve succeeded in independently controlling the multi-port owing to change the resonant
frequency of each port

Finally, feasibility of the valve was indicated owing to attach to a hydraulic artificial
muscle as an actuator.
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