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A study on rapid design and protolyping using a laser lithography
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Abstract

In order to establish the rapid dcvclopment and its cost reduction, It is important to make [ull use of laser lithography and CAE. For

making good use of laser lithography in carly stage, we established the processing condition of high speed molding and high precision

forming. And we constructed the working cnvironment for rapid design and its performance assessment. Major results in the case

studies are follows:
(1) Processing speed is 1020 percent cut off,
(2) Measurement error is almost =50z m,

{3) Development period becomes dramatically short,
(
(

4
3

High performance fiuid parts were developed casily,

)
)
)
J 1t was possible to product the flexible shape parts.
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Fig. I A solidificd resin by LASER scanning
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Fig, 2 A cross section of solidified resin

Table L Specifications of experimental device

Lascr power

25, 50, 100, 130mw

Wavelength

355nm

Scanncr

Galvuno mitror

Scanning area

500mm (X) S500pm (Y)
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Fig. 3 Solidilied depth of photoseitive resin
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Fig. 4 Solidified width of photoseitive resin




Fig. 5 A corss section of solidified resin

Scanning velocity is 125mm/S, Power is 130mW,
A area of section is 0.0398mf and Area/Power ratio is 0.31.

Cross section area of solidified resin

Laser power

Fig. 6 A relation of laser power and cross ection
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Fig. 7 Comparison of molding time
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Fig. 8 A horizontal compensation method
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Fig. 9 A vartical compensation method

Fig, 10 Test piece

3—2 ZEBRHRLERE

FA MY —ADBIKEFig. 10l23T. TAME=2AH,
KE, BiE, 4SEICHEMLEREKRTIZERD LR
PWHHETHD, ZOF AP E—AERTHEIC4SEOLE S
FHKE R T — A0k WBCAFSHATIC
TRRICETR L2, MIEEE, 10 nMBTED &7
v P OEEEERL:.

FTOWRE, BREL L ->1E&BEHTCHE, FAM -2
BB A% &~ Fig, 1HCREND X i
50, mOBWEICBSHB I EHITEL,

3—-3 EREEmOLED

WHEBE#EZL0Ly P OFA MR ERL, Rl
ERBABTEIHEEEED, TIZH50 mOFREHFT
WAL B of, BROBRELIZLY, AfETFV
OEEEAE L L, BT A ERREOBRRENR S
i,

—60 —50 —d0 —30 —20 —10 © 10 20 30 40 50 60
#4 X% {pm)

Fig. 11 The size error of test piece

OtesE{E T o M E L
OFBERORR

@] )
=57 e N
-

~J

#@
SPFCADI & S EERME # TN
TG ORBLA, AR

T ommu

SEEBRIE OBERERADEAS
- fRERE

Fig. 12 Design environment of fluid parts
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Fig. 14 Case models of CCD camera for medical use
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(upper: raw moderl lower: after painting and printing)

Fig. I3 The example of a trial preduction of a contrel panel
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Fig. 16 Bending ways in a case

Fig. 17 Samples of photonic crystal

Fig. 18 Samples of back panels and light ways

WPETY— rREHIFITTC, #0LPORBTLI LIS
Lo THIBELEELE LSS, WAy 7700 VREN
B rORROHLARA4HBAEIENTELATHS,

7.8 8
RO REERECERL, B OETER %15
~20% BT L WAL TEL,
REOBFESPASL LY, FI2E50, mUTFTOEE
BETATTRE L %o 72,
WEIal—v sy ERERRELHEATAZ LKL
Y, 2R bEEREHECOR SR OB MEAE AT EE
e o,
B R EE L AOBRIIT S/ ATV, VEROHR
SBRYEII T L e o 7.
EJE R St TS TR R WM L AR OB A T H B E
WG ORIENTTRTH 5.

LELM

1) ALBHED, BEFEG, S0 | TEETALR R, (2002)

2) PIREE, HAMED  EEEHY A F L - SRILT ¥ - HlOWH
B, (1996)



