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Development of Rapid Manufacturing Process by Machining with Automatic
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ABSTRACT

In order to reduce the lead-time and cost, recently the technology of rapid prototyping and manufacturing (RPM) has
been widely used. Machining process is still considered as one of the effective RPM methods that have been developed
and currently available in the industry. It also offers practical advantages such as precision and versatility. Some
considerations are still required during the machining process. One of the most important points is fixturing. There
should be an effective method of fixturing since the fixturing time depends on the complexity of geometry of the part to
be machined.

In this paper, the rapid manufacturing process has been developed combining machining with automatic
filling. The proposed fixturing technique using automatic filling can be widely applicable to free surface type of product
such as a fan. In the filling stage, remeltable material is chosen for the filling process. An automatic set-up device
attachable to the table of the machine has also been developed. The device ensures the quality during a series of
machining operations. This proposed process has shown to be a useful method to manufacture the required products with
the reduced the response-time and cost.
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Fig. 1 Virtual prototyping, conventional machining,
rapid prototyping and following techniques
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Fig. 2 Two-step machining process
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Fig. 3 Process flow for a Fan example
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Table 1 Material property of filling material

9 (¥F) 8.58 g/cm’
R A 23 (Hb)
Z& AAZBE 62.3 MPa
(Bi-Sn) 2T 46.7 MPa
£&3 135 C

2.3 M (Set-up) =M

Hat AY AHEE 2 7Yl B o
wrzel 3 & U A6 A ANE AHEEte] HA}
7Vg3%th, Fig. 5 oA B A¥S Hsd A

176

s APHom ANF FAPLEA F5 AT
F2 Az,
o & AR 42 A BEE ENE

f

=
7}A) ARk 3, AA JhEg = Y % g A
B3t Xl:leZ(ng Zag) R Z-A 2 (Z-Level) 7H¥
BRe 2Fom 7}”%}‘9). o] uj 7}%—% 7

L o|SR3 AWL | Hoz WA SES &,
2242 e g H8E EAHOZ 4
Fozm NFES AZste BA 2 By 4
2 A9y & Fustes } 7bgol 2zt &
HBAHQ cAM T2 o3 JtE HAE ral
st} $a3TE  Table 2 NME 7EE AP
A, 7FEFFTE, 7HE 22 R F IFEALS B



MR - HEd - ATAH - o1h - Y FTHUILNA A 18 A%
Fth ol Ik ZlEWe] FAHY] s el 4. 2=
A AR A7} ol &= ATk Fig. 6 % 7 of
Mt Zol 7hgEe 4¥ HAY HelEH el A B =Fg 5o 24 97 2e 999 3 3}
AAE 0 AUIHA FAHOR VIR T 9 4 ANES Qaos AW 2 ey 2

8 g2 AF 4 AEE ST

Table 2 Process specifications

M2® | Hi-Super | 3% NC 274
2X HHYFZ3]HS : 4,500rpm
T | B A= | 2AEE
244 | A7 6.0 mm/3.0mm, 2 23
Zz7 | #F2hA2L | Spindle : 2,500/2,500 (rpm)
Feed : 250/400 (mm/min)
7bE | 244 | 130(min)/130(min)
Al Zk : & 260(min)

Fig. 6 Finished shape after milling and filling of the-
upper-face
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Fig. 7 Finished shape after milling of the-lower-face and
final Fan
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