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Development of the Automatic Machining Technology
for Boat's Wooden Patterns

Seong-Il Kim'™

Dept. of Technology Education in Daebul Universyty”

Abstract

The cutting automation of boat's wooden pattern is strongly required to improve the
productivity and quality of boats in leisure boat industry. This paper is concerned with the
development of wooden pattern machining technology by the machining center. The leisure
boat is designed with a 3 dimensional design s/w. The NC cutting data are generated in a
CAM s/w and are verified using verification s/w. The cutting forces are monitored to analyse
the cutting process. The surface characteristics of machined surface are investigated at various
cutting conditions such as spindle speed, feed speed, the cutting direction of wood, and wood

material.

% Keywords: Wooden pattern(28),

Leisure boat(MMEE), Machining center{(HAl'" &iEd)

Cutting forces(24t2), Surface characteristics (EHS4), Spindle speed(=&3| & %)
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EA2 6000 rpm, 01E=% 2000mm/min, &
A2 6000 rpm, 0IB=35 1000mm/minZ D136t

7= SMIEE8 #st 218t0I1=(carbide) 2
di0IFEY @32mm 2¥ = AS2(BBE2320-
L200, UF2 (47L), TaeguTec)t @50mm 20|
300mme! E H=YUE AISSIULC

ST HHHED|IQ S22 HYHAHED| E3FJ|
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EIZ2 X5t T8 AINES EHE SHSIRICH

HI&*OFE#E S8 Z(hull), HI=(deck), 3%
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20|, =, =018 12dtH J1H1e IR 2 &
2 Table 22 201 (1-1)(1-2)2, GIA(deck)=
2-1)@2-2)2 U= MESIHCH, 480l ol

on “:'
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A(house),

Fig. 32

Ect0l(fly)= LX=Z SHACH

Fig. 12 rhino s/wOlld CIXIOISH &9 AR
2 BO=1 A4, Fig. 2& rhino THdE OIO0IH
HEGIH  CATIAMIA
el x1=E Adt,

I:IEH%E}

ASGP| RIoh ZHE HS(pad)® JZ0ICH

Table 1 The specifications of experimental
apparatus and cutting conditions

- KV35II(WIA)
Machining - Controllgr:KIATROL
center ~ Table S|z§:920><460 mm
- XIN/Z Axis:600/450/510mm
- Spindle speed 30~6000 rpm
- NT 40
Portable — Mitutoyo surftest 301
surface — Measuring range
roughness * Ra, : 0.05 ~ 40 um
tester * Rmax: 0.3 ~ 160 um
— Spindle speed:1000~6000rpm
- Feed speed
Cutting : 1000~ 2000 mm/min
conditions | — Depth of cut : 3mm
- Stepover length : 3mm
— Zigzag miiling

dHEE =

818 NS30ll 28 37

Table 2 Wooden patterns of leisure boat

Hull
(rhino file
before cutting)

2 £
Deck
(rhino file
before cutting)
3 | House
4 | Fly

Fig. 1 Hull-front file in Rhino s/w
o X£E s E¥st &, AAHACE
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Fig. 2 Modelling in CAM s/w(CATIA)

Fig. 4 Clamping of wood
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Fig. 6 Rear and front part of hull after
cutting

Fig. 7 Hull after bonding
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Fig. 8 The surface roughness and spindle
speed for various feed speed
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Cutting force (N)
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Feed speed (mm/min)

Fig. 9 The cutting force and feed speed for
various spindle speed and wood material

(a) Surface roughness calculation after
putting and sanding

(b) Manufactured surface of leisure boat

Fig. 10 Surface roughness test of machined
surface
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