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A Study on Fuzzy Temperature Control for
the Barrels of Injection Molding Machine using PC based PLC

ZER
(Hum-Mo Kim)

Abstract : Injection molding has been widely used for the mass production of a plastic product. With the development of the
relative technique, various injection molding techniques have been developed and we could get more precise plastic product.
The temperature of a melting resin is an important factor in the injection molding and this temperature has direct influence on
the quality of a plastic product. In the present injection molding machine, the deriation of a temperature controlled by PID
control method is within 2°C in the injection molding machine but PID control method takes too much time to stabilize after
preheating and its overshoot is so big. We applied fuzzy control to alleriate the problem. In this research, we experimented
the fuzzy temperature control with the usage of PC based PLC.

Keywords : fuzzy, injection molding machine, PC based PLC
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Fig. 1. Injection Unit.
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Fig. 5. The barrel of a injection molding machine.
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Fig. 6. The configuration of temperature modules.
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Table 1. Quantization.
AR}z A
0 E< 0
1 0=<B< 1
2 1<E< 2
3 2<B< 3
4 3 <E< 4
5 4<E< 8
6 6 <E< &
7 8 <E<1l
8 11 <E<14
9 14 <B< 18
10 18 <E< 25
1 25 <E< @0
12 E=®
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Table 2. Rule Base.
o2 | PB| M| PS| 20| me| MM| NB
e | e[| pe| pE| PB| PM| PS| 20
ev | PB| PB| B[ PM| PS| 20| NS
es | pe| eB| PpM| Ps| 20| NE| wM
20 | PB| PM| PS| 20| ws| NM| wB
vg | pv| ps| zo| ws| wm| wWB| NB
NM | Ps| 20| NS| NM| NB| NB| NE
NB | 20| ws| MM| NB| NB| NB| NEB

Membership Function of input variables

E,AE
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Membership Function of output variable
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Table 3. Lookup table.

AR 5 -4 ki W k] - 0 1 ? 3 [} 5 b

5| -5.35000 | -5.23528 | -5.35000 | -5.23828 | -4.69231 | -4.52074 | -3.90625 | -3.84865 | 271429 ; 242853 | -1. 31260 | -0.42583 | 0.60000

5| -5.03529 ) -5.23628 ) -5.22828 | -5.23508 | 452174 | 425006 | -3.64865 | -3.26657 | -2.42853 | -2.00000 | -1.00000 | 060000 | 047553

A (-535000 | 523520 465231 | 452174 [ -3.90825 | -3.64865 ) -2.71429 | -2.42553 | -1.31250{ -1.00000 | 0.60000 | 1.0G0CO | 1.3i250

—
3| 523529 | 523528 ) 452074 | -4.25008 | -3.64065 | -3.26857 | -2.42553 | -2.00000 | -1.00000 | 0.00080 | 1.00000 | 2.00000 | 242553

2| -469231 | 452074 -3.90825 | -3.64065 | -2.71428 | 242593 | -1.31250 | -1.09000 | 0.00000 | 1.060CH | 1.31250 | 242583 | 271428

=1 | 452074 | -4.25006 | -3.64865 | -3.26867 | -2.42553 ) -2.00000 | -1.00C00 | 003000 | 1.00000 | 200000 | 242853 | 3.26867 | 364885

0| -3.90626 | -2.64865 [ -2.71429 | -2.42553 | -1.31250 | -1.0000C | 0.00000 | 1.00000 | 131250 [ 242553 | 271429 | 264865 | 390625

P 1 -3.64865 | -3.26867 | -2.4293 | -2.00000 | -1.0C000 | 0.00000 | 1.00000 | 2.C0000 | 242853 | 3.28687 | 364865 | 4.25006 | 45017

2| -2 TIR | 242553 -1.31250 | -1.0C000 | 0.000CD | 100060 | 1.31250 | 242553 | 2Ti428 | 34865 | 30625 | 452 | 459231

3 |-242853 -2.00000 | -1.00000; 0.00CD | 1.C0000 | 2.69000 | 242553 | 326667 | 354865 | 425806 | 45217 | 5.23529 | 5%

4131250 L0000 | D.0030) | 1.00000 | 1.31250 | 242553 | 271429 | 364865 | 390625 | 452174 | 9231 | 52808 | 535000

5 |-042653| 0.C0060 | 100000 | 2.00000 | 242553 | 228667 | 304865 | 4.28006 | 452174 [ 5,268 | 523629 | 5.03609 | 5.0%%8

6 | 0.00000 | 0.42553 | 131250 | 242553 | 27423 | 264865 | 390625 | 45274 | 463231 | 5.2%528 | 538000 [ 5.23529 | 635000
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