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Temperature Control System Design in Melamine Container Production Process
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Abstract

Nowadays, the melamine is one of the most thermosetting plastic used for tableware such as
plate, dishes and cup etc., because of the excellent hardness and high thermal resistance properties.
In the manufacturing process, melamine is compressed and heated to form into the desire shape that the
temperature control of compression mold is required. The temperature control system of mold in Srithai
Superware Public Company Limited (Thailand) has the close loop control system with PID controller.
It has overshoot in the temperature response. Therefore, this paper presented the mathematical model of
heat transfer in melamine extrusion machine using adaptive system and design Pl controller for control
the mold temperature.
Keywords: Adaptive system, Mathematical models of melamine container in extrusion machine,

System ldentification
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T = AT +Bu+Dw (18)

y=CT (19)
msaammuﬁ’aﬂszmm@hawmmaaizuuﬁ y@ﬂﬂ'ﬁ
ﬂ?UQ&J"iKﬁE?JLLUU@T\?ﬁ
T = AT +Bu +Dw (20)
§=CT (21)

ARUAAIRANAIAVDINITUTZ NI RARLAA LA

ANl 22
e=T-T (22)
INFNNIT 18, 20 UAZ 22 ANMNIWATATEI
syamAanaamansadowlane
e=Ae (23)
Tauf
- . ]
A a 0
C, C, RN
b+c) G
ao| 2 Z(atbr < lB=| 0],
C, C, C, 0
0 c —(c+d)
L C3 C3 B
c=[0 1 0]
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Uaz D = C:" —Quisi2
C:Ir - (QdiSIS + Qp )

LITRINIIN mmaauqmawﬂ'ﬁmmﬁa e lalag

Rsonwasndanusanalaesit
C
Observability matrix =P =| CA (24)
CA?

a wa o Y& A 1 o g
nuqumauummwmm@%n@amamamu

TUVAINAINTANNFILNA LLHINU n Ao
rank[P] =3 (25)

NN38anuUL Observer Poles 3sfuuaa1 ¢ =0.7
A9 0QINFEIUAITURUIIVDIAIRILNAURNS
AUIUNRIAN @, fasnanuiTTsumauedisune
’il'mL’JmL‘lT’lﬁ (setting time) TNWUA t, = 6,600 sec
7 2% azlddumialng S, uaz S, GIEUMIT 26

Sl,z =60, * @, Vl_ gz (26)

dandrukslwa S, aziiwuatdu 10 1vinved
AUniIlng S, WAz S, UWUNKAT

INBUFIWIUNRIAT L Aadaanvens laadt
L =acker(A,B,S) (27)

aumsmam”’aéf"aLﬂ@ﬁu@”mﬁﬂugmmwaa State
Space Form laadaun13N 28 uaz 29

A T L
= [A]l T, [+[B17 +| L, [e+[Dw  (28)
7, B L

T,
y=[0 1 0]T, (29)
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Temperature
Pl > Plant I
PI controller Observer Gain . 4+

L Observer

reference

gﬂ‘ﬁ 10 Lmumwa‘:uumuquLmuﬂmm

Lﬂ%iadé’w’fugﬂNﬁmﬁ‘msﬁﬁﬁé’amuqmmuﬁvm

§1msunisoanuuudtile Iwisuitldss
Response optimization Ua4lUsunsy MATLAB
iNafwImmaI R lafinizay lagn13iinue
JULUUNTABUALEIVDIRY QY DLANANY Afido
Suwmmw&uﬁﬂ@iﬁﬁ Percent Overshoot 'luLfin
5%, @1 Rise Time %aani1 6,000 W9 uazal
Setting time townin 8,000 3uf @elusunsu
MATLAB 91937 Gradient Descent LWaw1eneia
uisvasdinuguilefis K, uaz K,

msmﬂ'wﬁLLﬂi“uaa@?’amquﬁ"laﬁmm:au
ﬁﬁg@mnmmauauaﬂ@ﬁ% Gradient Descent
Lmuﬁ{f‘l"auvl,m (Output constrain) Lﬁamm@l‘"’suﬂi

K, uaz K, s miuwsiduiandszasdda
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lagfl x, Ao K, uaz K,
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7. HaN1INA[DI

A P @ (2 A
MA13IN 2 ﬂq@?LLﬂi@]?ﬂ')UﬂNWvLa

No. PI control parameter
Test K, K,
1 0.5248 0.0000248
2 0.5567 0.0000234
3 0.5467 0.0000249
Aiads 0.5427 0.0000244
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NITUIRANINRAAITW LN AW DUl auadw
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