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Abstract; A 3D micro-structure with a high aspect ratio was fabricated by combining Wire Electrical
Discharge Machining (WEDM) and vacuum pressure thermal diffusion welding. The WEDM and
thermal diffusion welding were researched, and the better technological parameters were obtained to
{abricate a micro-mold. Firstly, a copper foil with a thickness of 100 pm was cut to obtain a multi-
layer 2D micro-structure under the conditions of a pulse width of 10 ps, a pulse interval of 40 ps, a
wire cutting current of 0. 28 A and a voltage of 60 V. Then, the 2D micro-structure of a multilayer

copper foil was fabricated by vacuum pressure thermal diffusion welding under the technological
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parameters in a thermal diffusion temperature of 850°C, a thermal diffusion time of 10 h and a

pressure of 1. 0 pPa. The multilayer copper 2D microstructure was connected together by vacuum

pressure thermal diffusion welding to fit into a six frustum pyramid mold and gear molds with two-

stage steps and three-stage steps, respectively. Experimental results indicate that the 3D micro-mold

with good surface quality is an ideal fabrication and fits to design models. Finally, based on ultrasonic

powder molding, two-stage and three-stage plastic gears are respectively obtained. These micro plastic

parts show good quality, which verifies the feasibility and usability of laminated micro molds.

Key words: 3D micro-structure; micro-injection mold; Wire Electrical Discharge Mechining(tWEDM) ;

vacuum pressure thermal diffusion welding

mn\z

|

T I8 U S FAIE AR S RE U ) — R EE T
SO7 5 H AT TE SO 68 Tz N ) A R A
BHRINE PF Y T 20A0 L H A i 3 AR A 7
JESR T RO B e T S B A
H a2 7= S 00 AL, OB AR S 8 iy s T
20k g, HU 3 K P B S e B 8B AR Y O
Joi i,

TR L 1% i 38 AT T s 4l i TR . BEE Tk
HLH, & 48 (Micro-Electronic-Mechanical System,
MEMS) 2 AR B % J& , i il 48 1Y 75 oK H 25 3 7, L
NI TH AR BB A 5, DAL S8 A U1 ) in T2
DEIEST D IS R N O A &) A LD 2N
BT R, BE UV-LIGA AR MR & 8 F il
ZIHEAR (DRIE) o 3 S 4E R AR Sl 4l e T 44
R AE R L 1 Y R LR A i UV-
LIGA # AR 5 A 1% 2t fn i A A 2%, Uv-
LIGA £ R F 2 i Mot 5% 5% f & i 41 B,
HAF5E 1 B ' J7 A A 2 B 1 oL T AE
YES A ERERRAERY 2. 5D LS #, M A B il 4E &
A ARG R IR B A5

HARAS = YRS R O BRTOR A A0 A S R
SRR T UV-LIGA $ERBH T 20 8 = 4E i
iU IERFSE T UV-LIGA $ A 78 4 45 40 g 5
Fr A Il S A LA s b i R FHE . Pleiffer % A
U REPBOE A 2 7 m A B v T2 e 6
SRR O Z T BB SN 100 pm (Y = 4E
TEEF S, TR A K BH AR T R A Bk i
JEHALSEIN RS, S T EAE 140 pm A0,
TR R W 40 220 o fin T, AR AR T B4 i hn T
OASUEAE N Li A DUGORE RO R R Al A

KA TR il ) 28 1 5RO 4 Y . Park F
Chu S5 46 H 7 22 U0 FR L i i DG AR 25 6 19 7 i
il £ 7 FTE RS W E B AR BT A T
& v TG B Y 3R T S A RN TS B2, Nguyen 5§
i 1 30 3 AR A0 L AR I T 5 B ik 4 e A o Tk
AR REH TR ARG CEIR T
I 8 R HL B e D0 5 A TR AR N 5 4
f8 7 125 5 i A R AT Sy v KA 2 U0 R T A b R
WA N B R S R S S Y R
Pt L2 53 4 LI H, T 2 ] e 42 ) S I DA% H A
EI s B NS B R i X 1 s S @ A il ES ]
I 4 T 45 Bl A 2% i = dE A it
{EL 2 GO0 H A T BT A ik 40 e R o A TR R
o R L ) 2 TR R B DL 3k ) R R R
A7 05 SERHIL I T, T REAR 1 A= 8%, JF Bl 1
T8 HL K AR T 3o A v i 277 A Al P A A A
PRI IHG 1 1 A M L) SR A TR B LU I T 4t 4

PEAESK A T A = A OB L ok A N 42
T OB R A & 2 8OE J7 2 (Micro Double-
staged Laminated Object Manufacturing, Micro-
DLOM)™' | Micro-DLOM LA 43 J2 5 A il 1 T
Z(LOM) Jg B fiy , i i 22 J2 — 4E {4l 4 14 5 in 40
BRI MR E . B A5 AR RO
DI 25 & o i B T AR R 4 1 2 B3 B R iA
RSO AL 3l 5 9 R b AR A R R AT K
A AT 2 T OB A T B IE 1% T U i
AT AT M R RO I T R, ) B
RS TEE AR T 20 pm, BT L& 2 P
R TR EL TR A2 31— s Y BR A

A SCHE IR GE 0 Al b R e Y) B 25 A
Py HUR S A T S m A, e )
VR AR Gk 4 E A SR R LA R
Y HUR BN 2 2 AERAS T ARG = 45 R



990 e KEE TR

5 23 &

PSR . i T AT LY R A [ 5 5 Y 4 9
Jir LA 7 5 T A VE A R S TR L A9 i .. X L
290 LA 5 9 1 S JEORE L 2 DR O R e R AR
BUPESE L B T DR IE 028 T ) ™ JOAR 9 ot i 2
IR QI SRR TR AR R OE 2, T DUR AN AN T
SFHE AR

2 HEHELTZ

Micro-DLOM il £ = 4 f A5 H LA K 33 98 1Y
T RRAE (DR KAEL D) T 206 4 i
HEAT VIR AT 4R A5 18 ; (2) 3l i Bo2s R AT
BROAR I 4 22 )22 MR LS R DT B A0 400 Y = 4R T
BEH, H Tl & =45 2 M HE 5 Micro-
DLOM T Z B ani& 1 fios .,

& - e

T AR
e ik it B l

Fith Ptk

/RIS e T L i e
N e ; yl. Ptz
_ T — F—

N | L
EPS e
ELS

b

N FL
S O —
SR .
- HEMES R

“HES R PR Ty

1 =4 R R M o LR T
Fig. 1  Fabrication process of 3D laminated micro

molds and micro-UPM process
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Fig. 2 Wire cutting of multi-layer 2D microstructures
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