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Development of Machining Technology for Micro Dies and Molds

E.S.Lee, Y.J.Shin, J.Hkang, T.J.Je, J.K. Lee, H.Y.Lee(KIMM),
S.J.Lee(Yonsei), H.Z.Choi(KITECH), C.N.Chu(SNU), H.D.Jeong(PN1l)

ABSTRACT

As the progress of new industrial products or parts technology, the precise and fine machining technologies are
needed more and more. Micro fabrication technology of these products are usally consisted of mechanical machining
o MEMS technology. Direct machining by mechanical method is not applicable to mass production. MEMS
technology also has several problems such as low mechanical strength, bad surface roughness and difficulty of 3
d mensional machining. In this study, we introduce several micro fabrication technology to make micro molds and

d es and our project to develop these machining technology.
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Nozzle Plate

Connector Gripper
Fig.3 Example of Micro Machining

3. F2 olMZEIIE
3.1 olMIgE R Mol vts

zz oMY vlol2z BYFYol Y B
Aok chole) Aol Baw 33 A kEE A
2e BE23R ook HFEB B HTEHo
Ue A8 FAsel HEEH setuiEl dolg
Wol2E FEHL AHYBEES AT FA A
Aezae FRU Fig 4= 1AM =Yoo
@ s vho| 22 EDMH HlmaYolth HE%



2 71 Wyel Holvn sbEFERAL oA
Aol ¢t} Fig. s WAk vhole shE A High Speed Chemical Etching (shaft)
Fig 62 53 daldvir]~dS Yepdt

¢ 3mm

< basic concept of micro shaft > < Micro shaft >

Micro Hole by Drilling Micro Hole by MEDM Fig. 7 Chemical Micro Machining
(Dia. 300pm) {Dia. 100j1m)

Fig. 4 Micro Drilling vs Micro EDM . .
Micro Dicing Groove and hole

756 um

WC All SUS 304 . . . ..
204m Di‘;,y 25um Dia. Fig. 8 Mechanical Micro Machining
250um Length 50um Thickness

Fig. 5 Micro Punch & Die

< without ECMC > < with ECMC >

Fig.9 Electro Chemical Micro Cutting

Electrode Machining by Punching Die Machining by '
Fig. 6 Multiple Die Machining by ECM 60
=t = Chemical Mechanical
+ p.5| = 50
32 =7 AH olMItE (C3m) R
<=
T 4
NEe WA, A4 e EASe vy gw
LRE 77 48AE, g4, AAAET o oM A g 30+~
e 847 gou g BeriAed B¢ 3 AL H 2 Chemical polishing
3 -
i EFozgd § 3eEe wgo)od 4EEH E - — ]
o) 4% 443 AARY WA AART §F % 10 | (Moo poing
ololgh 7tEE L, VHEFEY FF Frotde 7 Fo—Ar-——o
T

0 4 T T
n5e) w3e AW wlazkEe] s ehA Heh Fig P S S

7~Fig. 9% A4 743 % Aot} Fig. 9 ECMC Temperature (T)

ol A9 HNO;EH 71l A Steel S Diamond® 7} &%+ ) ]

o °r ’ 1 = ° Fig. 10 Removal Rate Comparison
Z goju},

-1049-



33 HIIHMFRHE ol 88 dotyt

0K

7)&0] ulA g vlTE] FA7FEL vl AIg ol
ol2= REL o8 A 2 A o] 1molste] vlF
H FYe) 71F3 & E A oy gol e A}
£ E g2 EAZ ok ER(Electrorheologlcal
Fluid)fAl & H713E 7taha FAo) Wates fAe
FHol, ol& ol fstd FA mA YL HIb
31 FTE AHAIE FEFH Yol AF w
135" 4 Ut o] Te AFHE FAsY y|
FH A E dvolef o} & F glr)

Fig. 11, 12& A7]13& AR S99 ER #F349 A
T3 A duigdatel wl@ AelE Jepbdo

Elet(rode Electrode

plmtk

0 o Og oo
e 000 00 Dielectic
\ 00 o° O :polanzation
o Oo

Fig. 11 Mechanism of electrorheological
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Fig. 12 ER behavior of Abrasive Mixture
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Fig. 14 Micro Ultrasonic System
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