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Application of Rapid Prototyping Technology in the Prototype
Manufacturing for Evaluation of NPP Components & Equipments
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Abstract

A brief overview of rapid prototyping technology in which a part with complex shape can
be produced easily and rapidly in a layer-by-layer additive manner is given in this article.
In addition, a prototype model of a complex fan is manufactured using three-dimensional
solid CAD modeling and Laminated Object Manufacturing (LOM), a rapid prototyping
technology. This enables designers to verify and modify design rapidly at an early stage of
product development; and the prototype model of a fan can be used as a pattern for various
secondary casting process such as vacuum casting, lost—paper casting to make prototypes of
a fan. It has been shown that the combination of three-dimensional solid CAD modeling
and rapid prototyping technology can reduce greatly the cost and time for prototyping of
fans and turbine blades in comparison with conventional CNC machining. It should also be
noted that rapid prototyping technology enables the visualization of various physical and
chemical defects at a nuclear power plant so that it can help engineers understand those
defects in an effective way.
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T Aol AapHor EITLGFAALN AAZ A we), RO A AEFE
Aol upkstel HIWSE AEAAAEAG ] A QI Ut o]Eld A gyH oz v
Aelar, AFe] RS Aasty] s T AFel AAAARYEH Al ZEF(prototype) A4kl o]
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& AAE L ARTY/EE A A Ee we) B4 27Ew vk

1990 o] | =roll A AekEl “I|4 2 7)< " (Rapid Prototyping Technology)< #|%2] 321
A CAD dlo|8]l 25 ¥ 473445 A (photopolymer), Z&}2~8, Fo] F& S ARE o] &3}
of AAE AF2 AlZE(prototype)S F8/EE glo] AFSIAY AlRFE/EEE A7 H
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of &N, dAAA AF T HFFTF FFe] FE AL A 8FHE AA HFo A8y
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2. &334 (Rapid Prototyping Processes)
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= AAAR ez 2370 AH S 97N, AE 8N, 5 3, A7FE, T, ol=dkd 7 1) Aol A
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2.1 3 %3 Y (Stereolithography)
D SystemsAH(M] )] F2FH(SLA)S A Fe)e 37 814 “I“Xloﬂ Eﬂ ]Xif)f(laser beam)
Aelx o2 ZAM(scanning)ste] 3k =4 % F3 s
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FACl AA FA7F 2 A Bk oholl ol I Zo] ol ARE v Fo WH YR %
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A WEEEH A3tE AES AFRY 5+ du. EE59 g4 (overhangs)o] & AEFL AR
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2.2 8&x9 34 (Fused Deposition Modeling)
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W o2 7lEe g 1282 FDM H|7F drElon o] SLA AH ofgoz @o] AxH

TAAAME dolAE o] &3 &7 wFol ZIAZA 7 FaEsta, AFFA 37 ol A

T AREE = ode ool Q. HTdw= AF7 E AFe ARES 9 ‘iﬂd a7 Ay
1953 Qo ZAH 252 A5 93 X]-E‘:’(magnetic force) S ©]&3dle] wES olF
A F7HANAG £, 84 AAY AE7F EEH gL 1H
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2 FAE, AW} Edd FEE ARSI wjEe A FAE = Gl Ak AlF AUEe
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3 Aez golx AAFA(Selective Laser Sintering)

DTMAHHHLM Ae golx 2ZFASLS)S vAl 1A Zekxy EHS #deA 3 =
EXS & AFE "ol FAUR ol AqRe ARSI AR ES £8 ZEAA 33Y A4S
A Zeb= F-A o)t} aﬂol/‘ﬂﬂc’ FE|TFE o) gste] o)F/ZAMEY. FERFH A -9 o

1=

glo] A go] ZALE A gFe FiEol BHe AJAREo] Jhssirh Ab&StE EEe] AV 7F W9
ZEE ZAASA HIH, 1EBEA A5 BLS AMESY] W& 7154 H 3% (functional part)S 32
A A 3 ke ZHo] Anh EobH =(polyamide), % 2] g4kl 28 2 (polycarbonate),
T2 ZE ol =(copper polyamide) & Bt FHe AMmrF MEE o] k. HEgH RapidTool
olgte FAHANME LEAZF FwWo ZYE (steeDEHS AFESle] dolA AZASI I
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o] thax HARE TAE AL AXA @rh awtd: AUFEx 98 AL o2 'CastForm
PS'2 ZA89on, CastFormo. 2 Aztd AES o A+ Z(investment casting)® 9Fo=
AHESEE oF 0.02% AE9 Al(ash)7F =6 dE Aoz deA ok

24 B3 AQ 5 A Z=FA(Laminated Object Manufacturing)

HelisysAHM] =) o] #8453 A (LOM)S Folg& AEZE AREste] A IS Azehe=
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H E(roller) & o]&3te] old Tl tERAIZT) wolAFE o) &ste] HAE Fol fo Al
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2.6 Solid Ground Curing (SGC)
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