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Fabrication of Nano Composites Using Hybrid Rapid Prototyping
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ABSTRACT

The technology..of rapid prototyping (RP) is used for design verification, function test and fabrication of

prototype. The current issues in RP are improvement in accuracy and application of various materials.

In this paper, a hybrid rapid prototyping system is introduced which can fabricate nano composites using various

materials. This hybrid system adopts RP and machining process, so material deposition and removal is performed at

the same time in a single station. As examples, micro gears and a composite scaffold were fabricated using photo

cured polymer with nano powders such as carbon black and hydroxyapatite. From the micro gear samples the hybrid

RP technology showed higher precision than those made by casting or deposition process.
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Table 1 Hardware specification.

Process Hardware Specification
X Dispenser 15~700 kPa
Deposition -
Micro needle @®140im ~ 500/m
Micro tool @100m ~ 1000wm
Machining -
Spindle 46,000 rpm
Curing UV lamp 400W, 365nm

Table 2 System specification.

Item Specification

Stage (3-axis) 1 tm Resolution

Controller PMAC (Multi-tasking board)
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Fig. 1 Hybrid rapid prototyping system.
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Fig. 2 Process of hybrid rapid prototyping system.

A 3FE dzee EU 5
P48 A2E9 B9 AL)E ANES &y, 7}
F FAoIt 24 Aol weby date as]e ¥
7% AHgerh
3. M2

2 ATolA A2GE selRe A% 24 A
sge g9e dx A9HE Aesd dn 23k
2 A7a



3.1 E2jy

Boajadlo] AbSFE 712 ARE UV lamp &
As7 sbsd FHsAd Eyvjoln, 1 FTHde
oladAYG, EdeAd, olZA A9 5o A

3.2 B AY L AKX
& = AzAGHELN A, 34 2
oz, oat 5 thFet wokollA A, AREE AL
2 & (Carbon black), FAUYxFE
(Carbon nano tube)t ST 71AE BA, 4714 A
B S FPom APPy gloy g &l
o s ARl

Og

3.3 MAAMZ

AA Age AA WA FHxZd e Fl
Zgo] glojor alul, A 23 L& AslgS 7}
Ao o}, w3 QFHE AR, BE, Hé 5 714
2 QAL iAo} atoy, #A A7 Fg YrtEA

e

A2 g0 ZA¥wn dE AAAZE ALY
Q5o 49 vhole AMETzeln 1 FREE
bioglass, hydroxyapatite, alumina, TCP (Tricalcium
phosphate) 7} St} o] &L AFAlo}, AFHE T
AW S| AV, TR AR, A7 vE
dugom Agsln gl

of AREL A7 ZYWOE 27} J)AH

AEANE 5E AR A RECE ARPh

1

34 7|54 L ST

2 AFdAe Al Faigt O}ﬂﬁ(Acrylate)ﬁn
Qo] ZEojE VA2 FHEE Z(Carbon black), ¢
3lo} e} o} E (Hydroxyapatite)s 27} Z33h zﬂﬁ_%
AHggtet ojelg ASES YR AHEE Al
e AE, 4845 ddE 2483 s
AR, AANAE 9] 715& 7Hch

4. M=} of

4.1 ojola =2 7| Az}
oladA A Zelwy 71E Y
A5 (10Wm%)E Algstsied, 715
3 Ezivje] Axg xHsio 12 2o HE v
58 22 ¥ 7 doh
7} AY Aun g wwstr] sk 3
(Deposition), N2¥ C'\stmg) FolB =
(Depositon & Machining)® % 3713} Elac
B J1o)(02.9m)E  AFSHA CHFig. 3).
AL 6200im 2} vloja R UES AMEENL

X170 RPS WA
Casting | ¥ 170 Deposition & Machinin

Dashed ng s CAD madel geometry
Seale bar | 200 ¢ For x 170)

Fig. 3 Fabricated micro gear using different process
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(d) deposition and machining.
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Fig. 4 Fabricated scaffold (10mm? Omm? .6mm) using

bio composite materials.
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