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The Investigation of Science Based Optimization for Material Heating

During Thermoforming Processes

UTINA Ja3a9dsyTY

AATTAAINTTULATOING ATULTIAINTINANRAS NRINLIRUTITNAFAT guﬁ%&ﬁm 9. ARBINAY 2. ﬂnumﬁ 12121
In3 02-564-30019 ¢ia 3159 N3a15 02-564-30019 @a 3049 BLUE rbunyong@engr.tu.ac.th

Unanta
Tuunenwitld@nsuuninassmsndiaenan fuasnsmid

aaufimanzauvasmslianuaulunszuiumsmaslunesufis
5% Net Radiation QﬂﬁmﬂﬁﬁammmsmﬁaﬁswﬁoLLleT
anufanussuiunasdn  lasuuudiaesdlémusnlienises
qmvm“ﬁmaaLLNu‘lﬁmm%ﬂuLL@ia:Lmuﬁmmmu AUNIMAUA
msm:mfJé’h’uaaqmvm“ﬁmaaLLNuwmaaﬂﬁﬁaami Fenuiseil
Jaiulunsdivas msm:mmé’maaqmmqﬁuuﬂmﬁmam
WIS NI ANHNANTENUBITILITNINTZLM  M3D89
mMslianuSauLALEHuNaEAN @iamsﬂizmﬂﬁwadgmwnﬁﬁ
FOIMSVRIUHUWANEANTIS 3 daudshe Swinudulianuion,
szpzvnssewinsunsldanudanusswinwasanuaziaanileluns

Iwanusan

Abstract

In this paper, the optimized radiative heating of opaque
thermoplastic sheet during thermoforming processes has been
studied by using a newly developed modeling and optimization
approach. The net radiation method has been employed to
develop a comprehensive numerical code. The resultant
simulation model can accommodate full non-symmetric zone
heating situations. A coupled optimization package was then
developed to obtain optimized heater pattern solutions that will
lead to desired material temperatures during thermoforming
processes. This is done by specifying a desired thermoplastic
sheet temperature distribution and iteratively solving for the
heater setting needed to obtain the desired results. Also, the
basic process variables were studied such as the number of

heater elements, the space between heater and sheet and the

heating time.
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