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ABSTRACT

Manufacturing process of plugs is firstly performed in the making of FRP yacht so it is an essential process for
making original form. In the developed countries, it has been useful to manufacture structures of streamlined forms
or complex forms, which have been difficult to manufacture due to limits of the traditional hand-made technology,
by introducing 5-axis machining technology. In this study, the factors that affect most in the machining were found
by using Taguchi Method in order to select the optimized machining conditions for 5-axis machines, and the ways

to improve the surface roughness of machined products by applying those factors.

Key Words : Motor Boat(2E] E.E), Plug(Z 2 1), 5-Axis Machining(5% 7}%), Taguchi Method(TH1% 71H),
Surface Roughness(3 A 32 7])

1. =B FAEE Eol WAt Ao Fig. 2= 55 7F 719

g8 AHE YeldlE Ao, sl A M s 3

E2(Plug) AZEAHS FRP RE| AZEd T 9 7bE 7led 8= 55 7terlEs QE AR
7P AA Al Aor 9B d¥S adE
THMNE T8 LdBeH olF 2=k wl FRP
HSE T EEmold) A sHS AA 222 W4
°f FRPE AT do2A HFH AFS /HEIn.
Fig. 12> F2kdel] &% &9a 2= AARgE W
Bl Aoz, Al o e Aok A, 24 AA}
= A s Bk olgd WAL B2o] sols
2ol meh Ee 2] F2o] geFshA AdEE @A
o] ol eje] =74 B FHo FAANS Frs=t

E-mail : nhkim@rims.re.kr Fig. 1 Manufacturing process(Hand-made)

- 109 -



VdE

S A 7 e S A,

A104d, A6

o) 2943t} 1 S99 A AL Ao
AN Y L BAF YL H FEEY A
A golahsl s ek wekA B ;Lowf EX]
5% 743718 B8] FelaE AAFORA 9
SR nEAs L AF) FANL Gl
&g Agstel REBE QA9 H48 %S
EERE BRI =)

FN rlr rﬂ oﬂ!
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Fig. 3 5-axis machine for plug

Table 1 Specification of 5-axis machine

Item Contents
Length 14,400mm
Width 9,160mm
Height 7.325mm
Weight 40ton
Guide way Rack pinion, Ball screw
Hardware Spindle unit 11kW, 24,000r/min
CNC Controller S-axis interpolation
X 60m/min
Y 60m/min
Feed speed z 50m/min
A 9,000°/min
C 9,000°/min
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Fig. 4 Machining of styrofoam
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Table 2 Specification of 5-Axis machine
Level
Factor | 5 3
r/min 3,500 4,000 4,500
Feed 2,000 4,000 8,000
A.d. 0.3 0.5 0.7
R.d 0.3 0.5 0.7
AP HE 7ty &8 st dAs
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Table 3 Orthogonal amray table for L9(34)

Run r/min Feed A. d. R. d.
1 3,500 2,000 0.3 0.3
2 3,500 4,000 0.5 0.5
3 3,500 8,000 0.7 0.7
4 4,000 2,000 0.5 0.7
5 4,000 4,000 0.7 0.3
6 4,000 8,000 0.3 0.5
7 4,500 2,000 0.7 0.5
8 4,500 4,000 0.3 0.7
9 4,500 8,000 0.5 0.3
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Fg. 9 Influence of machining conditions on surface roughness
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Fig. 10 Main effects plot for S/N ratios
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