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ABSTRACT

During the hotwire cutting of EPS foam sheet, the dimensional accuracy and part quality of the cut part are highly
dependent upon the thermal field in the EPS. The thermal field is determined by operating parameters such as heat input,
cutting speed and cutting angle. The objective of this study is to investigate into the influence of cutting angle on the
kerfwidth and part quality of the cut part in hotwire cutting of EPS foam using the experiments and the numerical analysis in
the case of a single sloped cutting. In order to estimate an accurate temperature field, the transient thermal analysis using a
moving coordinate system and the sloped heat flux model is carried out. From the results of the experiments and the analysis,
it has been found that the effect of cutting angle on the kerfwidth and the melted area at the edge are 0.1 mm and 0.11 mm>
respectively. The results of the experiments show that the surface roughness is not appreciably influenced by the cutting angle.

Key Words : Hotwire cutting (24 ), EPS foam (‘¥ ¥ Z g 2Edl £), Cutting angle (2D 4 A2}, Transient
thermal analysis (3] 34 2 3'€ 3]41), Dimensional accuracy (X % 4 %), Part quality (4| =4 2 %)

EA Hd7lel 2% EPS & Ao FAHNA Y
T4 ¥ AFE AEE ¥ Fd Ao nxe
AR A ADrlel 9% X ZeaEgd E P AT AT HA dFHA Rz Yok
o
=

1. ME

(Expandable Polystyrene Foam : EPS foam) 2] A g-& A Aoy gL g HY Ao Auio ox
YeHoz EpS B BEAANE U 49 A
& AFsted €9y AHEHE FAHolth &, =
Holl e 4 Fo] T4 Aodes Mg 4 FAw7)

QHHY AolH AW £33 FASAN Lo} 2

F qleh

g ol&3ted FAL %9 EPS & #AZ 99 1940 J ot =4 Rosental & 0|5 Y& A=
4 27 4 I NS S AN F "3 Fs € 83 FAHL H ke Ay ddg sA
= ANE 523 AY 2E ZTE2EA EL T T 334 H E€HE (Conduction) AR 7143}
o]-§-3 7bd A% H4&2YFA (Variable Lamination o 2EHHS FPT v} ATD. Jhavern S &3
Manufacturing using EPS : VLM-S) o] /251 Q) 3 E "AdFAHANMY A T BEapge aa
U9 VIM-s 2 AZE AFEL Ay 9N Ao £ 4737 AE AFEE MLSHATY. Park 3} Na
of 21§k EPS £ AWA HAEE EPS & Y R9 € #@olA AHdolA A wAUED Fd ¢
EAE A o5t AEL AYUE} FH Ay A & (Kerfwidth) @Al 3l dFar e

7 ARk EPS B R 49 54 A5
F2 33 ¥sE 94 vl FUH: Qg
%, @94 dur] 49 £, Eps ¥ $ 2 Au
BAZE Fol ik,

flr

Aloke 5& #lolA dgeld 2UAYF} A &0
A Zo) uHE ol ] ATaUTO. B
®, Abn 3} Yang & 4% @4 Wwrlol o|@ EPS
E +4 oA @ 543 $H 95 4P o

- 947 -



A7 9% v JAgEd

2 oA VLMS 2 AFE A&
Zo AE FLEES FPA 7] HEA %
A7l 9 EPS E #x} AAF WA
Atzto] Awrd AEY A %, ZME &F
oz 9 YR 25 BEX nE 4T
oot B 7= AgAAd yyn a4
2 olgstd FHH. A4 AFA=2H A
Atzto] A &, 2 §4% 2 B zxd v
e 4Fe AFHeoz BA3Y. AL olF
HAEAS AA €4 2EYL o] 4% uAY @A
o A4S 44 2ITEYIQ SYSWELDH? & o]
£33t Fysioch 2 e B9 FD FAE
o] EPS Z U9l 2% E¥o ulxe g of
gty mE&glch

3

rx
@ ot N
o e
24

re mo

or nE 4 B ool oz X

2. ZAF Het AE 2 0FE

3.1 Z AL Het A E

Fig. 1@) & 22 @& ZAAE 7tAE d49
ek 7ZAA Ad ARE FHsslt. A8 AAE
Fig. 1(0)s} 22 953 ¥4 332 7Hd 3% A
£29 FA (VLM T AH33H3iTh

1 1

o Somm [The cut port | ‘
— . The cut part '
1 p ) 1 1
] 1 ] :
: n ] : [}
1 ] 1 i)
f ] ' ™ 1
1 1 1 ¢x_ 4 ]
: n:22.8 mm : L i '

Cutter Path : —»

Fig. 1(a) Details of specimen and the dimensions for
measuring the kerfwidth

Fig. 1(b) Experimental set_up
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Fig. 2 Relationship between the kerfwidth and the
effective heat input
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Fig. 3 Effect of cutting angle on the melted area in edge
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Fig. 4 Effect of cutting angle on the surface roughness
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Fig. 5(a) The results of finite element analysis
(V=30 mmvs, Q. = 0.49 Watt/mm, ¢ =0°

Fig. 5(b) The results of finite element analysis
(V. =30 mm/s, Q_ = 0.49 Watt/mm, ¢ = 40°)
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Fig.6 Temperature distribution in the mid-line of thickness
(V. =30 mm/s, Q_ = 0.49 Watt/mm)

1.0
0.9
0.8
0.7
-06
E 05
Coa : emgenl
0.3
0.2
0.1 [-
0.0
o 10 20 30 40 50
* (deg)

Fig. 7 Comparison of kerfwdith between the results of
analysis and those of experiments (V. = 30 mmy/s,
Qv = 0.49 Watt/mm)
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Fig. 8 Comparison of the maximum melted length
between the results of analysis and those of
experiments (V. = 30 mm/s, Q_ = 0.49 Watt/mm)
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