W23k B AW Mo K H TR Vol. 23 No. 4
2015 4 4 A Optics and Precision Engineering Apr. 2015

LEHRE 1004-924X(2015)04-0988-08

ZUBERERT HIEEG I ZHERER

gt ERF .k RLF OB, FEHL XK
(LR A e 5 R TESE R THEARUEHAEALBE, )% HI 518060,
LANAE P REBRARKERFHEHATLELRE, S K %I 518060)

MERAZRNEAESEART BRUAAGLZHETERRE LN ZSMEH., SRR TRKNVE SR HELZH
BRTBRENLIZSEHTHEMER. H5E, ERWIEER 10 ps, KW RIFE R 40 us, RME R A 0. 28 A, BEN
60 V&M T, % 100 pm BEMFAEHTRUE KRBT EE RSN, R AR HORE X 850 C, Ay #at |k
10hEAXNLOpPa I TZSEMERT M EERMBE _AMEWETESEHN BT BURE, BILE _BBEHHEN
ERMER HHETAREHAERARMBEBERELS. XREREV . ZEMELRTRRAET, HESLERR
BE, SRR ERHEMS. B85 BdBFEERNAGHNRB T NN EHNEKER. XEHBHERBRT,
WE TR L2 TR T4

X B W:EAMEMMEBRALENIAERHRYT HER

RESHES . TG76 LERFRIEAS A doi: 10. 3788/0OPE. 20152304. 0988

Laminated fabrication of micro-mold based on
WEDM and thermal diffusion welding

ZHONG Jin-ming*?, WU Xiao-yu"** , XU Bin',
LUO Feng', LI Ji-bin', RUAN Shuang-chen®

(1. Shenzhen Key Laboratory of Advanced Manufacturing Technology for Mold & Die,
College of Mechatronics and Control Engineering , Shenzhen University , Shenzhen 518060, China;
2. Key Laboratory of Advanced Optical Precision Manu facturing Technology of Guangdong Higher
Education Institutes , Shenzhen University, Shenzhen 518060, China)

% Corresponding author , E-mail ;wuxy@szu. edu. cn

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
fabricate a micro-mold. Firstly, a copper foil with a thickness of 100 ym was cut to obtain a multi-
layer 2D micro-structure under the conditions of a pulse width of 10 ys, a pulse interval of 40 us, 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 yPa. The multilayer copper 2D microstructure was connected together by vacuum

pressure thermal diffusion welding to {it 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(WEDM) ;

vacuum pressure thermal diffusion welding
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