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Fig.1 Development example of Micromachines
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Fig.2 Traditional Valves
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Fig.3 Photograph of Fluidics
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Vent —— | |=——_
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(@) Flow Channel Geometry
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) R Control Jet

Platel Plate2

(b) Structure

Fig.4 Laminar Proportional Amplifier
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Fig.5 Principle of MicroStereo Lithography
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Models with Microstereo Lithography

— ERfEEk

SEEIEAL—Y R
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*AHAT—74 : STL(StereoLithography)

Fig.7 Viper SLA System (Microstereo Lithography)
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nb. £ T, LPAXL OSFED 0.8 {51, LPAxXL ORFED 0512 5L 7210, 05
513 0.125 5 & 72 5. LPAXL ORFED 0.512 %, 0.125 f12#E R L7z LPA Thug
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0,513
S
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Fig.8 Dimensions of Standard LPA
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Fig.9 Schematic Diagram of Prototype LPA

Fig.10 Photograph of Prototype LPA
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(a)

(b)

il vl |
L

T~

LPAX1S (Semicircle Type)

e
&

S~

|

LPAx1C (Circle Type)

[~

Fig.11 Cover Plate of Prototype LPA
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Tablel Dimensions of Prototype LPA

(unit: mm)

LPAX1S LPAX%0.8S LPAXx0.5S

LPAX1C LPAx0.8C LPAXx0.5C
b 0.38 0.304 0.19
b 0.38 0.304 0.19
b, 0.513 0.410 0.257
Xsp 3.0 2.4 1.5
h 0.5 0.4 0.25
X 12.065 9.652 6.033
X 8.89 7.11 4.45

19




4. BERMERR

4.1 EERIEE

AT TIL, EROMEMELZEZBE L T, MRICZERE AV, Fig.12 [ICBIEFR
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Fig.12 Photograph of Experimental Setup

20



— > L ;
....... H R 1 "sammamam .
Regulator Air Supply —
i
I AD Convert
I o | : Poz
a P : :
° % o Pcl Pol
I—<>—| i LPA
Speed Controller Differential Manometer

Psﬁ:lif'ﬁﬁjj_: Pcﬂﬂﬁﬁﬂﬁ: Pol1 PoZ: II:EIjJJj_:
APc:Pcl'Pcz : f‘ﬁ“ﬁﬂ)\ jj %E APOZPO;L-POQ . H:ll j] %J:T:

Fig.13 System Configuration
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Fig.14 Static Characteristics for LPAX1S

23



[HEEDLEARIC K 5

HoNPLOHEITEBLEEEORE SITIAHELMHE L. K7L
AT 4 7 A%, HEEORE SITERRL, AN ZEORIRET L LS
NWTWBR, HIEEIIEAEED 15% L FARE LN E VI #E L ShTns.
ARFEERTIE, BHGEL 1kPalZiE L, HlfHE 2 A5 £ D 5%, 10%, 20%, 30%
EE{bESET. Figls o, flELE bz &0 AR E RS, F7z,
Table2 ([ZZD L X DIESZA v aad . RERTIE, HEEEZZ{LSETH)E
NFA AT R BRI 7273, 20%LL FIZERET 5 & SR BN VR PE O
N, ERMEICSNUR AN DR EORBEN RO, Table3 12, ZD L EDME
NEEFREZRT. 5%& 10%ITIFIER U T, 20%% 2 5 & ENEIERNKE L
ol

HHENP UG TEBHBIEDOKE XX, JENFA VOB EBET 5 &
HEFSIEICXT LT, 10%LL T OMUNRIESTTHDL Z ENEE L, EOHIPHL T T
HIUXTNAT 4 7 ADOKHEICREB LN LRy hoTz.

UTF, 60 TCDE5 2 THEGIHEDKE S ZUHEED 5% & T 5.

—

a
(@]

'

g,

P=1kPa S
100 -

90 -

-/ 4pe [Pa)

-100 ¢ 0 100 200 300 400

-400 -300 -200

_50 .
——5%
=-10%
E;;?f -100 e 20%
30%
=150

Fig.15 Static Characteristics for Control Pressure Change
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Table2 Pressure Gain for Control Pressure Change

Psx5%

Psx10%

Psx20%

Psx30%

0.6

0.6

0.6

0.5

Table3 Pressure Recovery Ratio for Control Pressure Change

Psx5%

Psx10%

Psx20%

Psx30%

9.2%

8.9%

9.5%

10.6%
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(Ps=1kPa, AP.=0Pa)
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Fig.16 Static Characteristics for Supply Pressure Change
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Table4 Pressure Gain for Supply Pressure Change

500Pa

1kPa

2kPa

4kPa

0.3

0.6

0.6

0.6

Table5 Pressure Recovery Ratio for Supply Pressure Change

500Pa

1kPa

2kPa

4kPa

8.9%

9.2%

9.8%

9.9%
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4.2.2 HNR—=T L — FDOIIRIC L D
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Fig.17 Static Characteristic for Cover Plate Change
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Table6 Pressure Gain for Cover Plate Change

LPAX1S

LPAx1C

0.6

0.09

Table7 Pressure Recovery Ratio for Cover Plate Change

LPAX1S

LPAx1C

9.2%

6.1%

(Ps=1kPa, AP.=0Pa)
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P.=1kPa

4Pc [Pa]

0 100 200 300 4(

- ——LPAX1S
—#- 1 PAx0.8S
—4 LPAXx0.5S

Fig.18 Static Characteristics for Scale Models (LPA_S, Ps=1kPa)

Table8 Pressure Gain for Scale Models (LPA_S, Ps=1kPa)

LPAX1S LPAx0.8S | LPAXx0.5S

Gp 06 24 -

(Ps=1kPa)

Table9 Pressure Recovery Ratio for Scale Models (LPA_S, Ps=1kPa)

LPAX1S LPAx0.8S | LPAXx0.5S

Po/Ps 9.2% 17.4% -9

(Ps=1kPa, AP=0Pa)

32



P,=500Pa

4Pc [Pa]

0 90 100 150 2(

——LPAX1S
- —#- | PAx0.8S
—4 LPAX0.5S

Fig.19 Static Characteristics for Scale Models (LPA_S, Ps=500Pa)

Tablel0 Pressure Gain for Scale Models (LPA_S, Ps=500Pa)

LPAX1S LPAx0.8S | LPAXx0.5S

Gp 03 1.0 1.2

(Ps=500Pa)

Tablell Pressure Recovery Ratio for Scale Models (LPA_S, Ps=500Pa)

LPAX1S LPAx0.8S | LPAXx0.5S

Po/Ps 8.9% 14.1% 17.7%

(Ps=500Pa, AP.=0Pa)
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Fig.20 Static Characteristics for Scale Models (LPA_C, Ps=1kPa)
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Tablel2 Pressure Gain for Scale Models (LPA_C, Ps=1kPa)

LPAx1C

LPAX0.8C

LPAX0.5C

0.1

2.5

3.3

Tablel3 Pressure Recovery Ratio for Scale Models (LPA_C, Ps=1kPa)

LPAx1C

LPAx0.8C

LPAx0.5C

6.1%

18.1%

27%
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(Ps=1kPa, AP.=0Pa)
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