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ABSTRACT

In VLM-ST process, the fine detailed shape processing process is needed due to the use of thick sheets for layers. The
developed process perform the fine detailed shape processing in VLM-ST parts using non-contact hot tool. To predict the
heat-affected zone and temperature distribution of VLM-ST parts in detailed shaping, the heat flux from the tool to the
surface was calculated for the finite element analysis by modeling the tool as a heat source of radiation. The dominant
process parameters such as the radiated heat input, the tool speed, and the gap between the tool tip and the foam sheet (tool
height) were considered in the analysis. The results showed a good agreement with the experiments.
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Fig. 1 Principle of Non-contact cutting
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Fig. 3 Heat transfer model

p3o E¥a 24 oo Azd wE 94
Gl BP ZHola WastE 4 Ay GE A
Abatel 37 g93 24 29U ol Frid
9 e eRAL AN AH BTeld mAZ £
HiE 4 oy E ANSES g
o4 = Ji=Jy o F S = (2)
1
AFyy Ak
En,-J, = J—d + Sy, (3)
l-¢ DL 1
&, A Fy Ay
of 7] A 0 v FTE BEoLT o qlelsk



(W mm*)elwl g 37 FxdA 2itsts o
A < (wimm), J, = ZA ZRelA Eitsl
oAU F (wimm?), g, 5 FHA Ebehs
AU F (0.000417W /mm?) , F, 2 3TOAM R
Aol =2ate AY . £, = ZAAM F7l
seshs 44 g5, f, T STAAM Fued nd
e 9 #5, g, B BAA Fue ek

AI
A= 2Ae FHA

A4 g, & wafe] ¥ARE (Emissivity),

= ohge BWA (),

() o2 2Ael 4 Qai wA®e ag &
F.OE, T ZAV ZH(Black-Body)d i 43}
= oduR % (0.000417W /mm* )& VERETDE
A (% 4 ()E olgstel s, & Altste]
(el chdste] FTAA mAlol £gsE B @
oz & AT + ATt
£
Qinpul(r): l—zg (E,,—J, (1) 4)

2

24 R 24 D
oMo =44 % A 7t
13 FEANAY v AY @ dg AW TA

A (9%

=z}
=

o &

o

V-(kVT)+q=pc, T

® FHeIAE §4o)

FHo R Au P AS sl A
gatd 4 (63 g
ail(k%)+%(k%)+%(kaa%)+¢.’=pc'{;%—V,,X%} (6)
25 8o 2o 2 0

2dE B3 4 Rl AwA dgg v
At 34 W5 4 493Q), HF FEW), 7
F xol(H) 4 ¢ F YUk

Fig. 4 & §¢ 718 f59
FHEs REAA 7 4
ojth, UmA Afolm FY
7tE Eolg wWaAl Az
Mg Bdto] oo AMde

A, e Fahel #d
qg ol gdte dA 7hFA 2
dzg 4§ oldleh ol EPS FY &8 w7t
240" C Yol 71x58te] & Aot sy it
Al 240" C oldel PR RE Q9g vFE Yoo
2 oAt ojeld o FE st wuek Zlold

571

29 Tt s BgdE 95 ¢ U

A, 2R A5 FF HaTh sl
7bg vu] 2 olol Fad IS v HE HAT
F AATh weA, kg 3 FHAME A 7HA
T4 WFE AP wagt bE ve 8 ZolE
Aolg & d&g d5g + Aok

Thermal distribution of Upper Surface

7 s

/ P
P —
Maximum Melting Area

Fig. 4 Results of numerical analysis for
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Fig. 5 Relationship between the kerfwidth and the heat
input
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Fig. 6 Comparison of kerfwidth between the analysis and
the experiment
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