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Fault Detection and Diagnosis based on Fuzzy Algorithm in
the Injection Molding Machine Barrel Temperature
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Abstract : We acquired data of injection molding machine in operation and stored the data in database. We acquired the data
of injection molding machine for fault detection and diagnosis (FDD) continuously and estimated the fault results with a fuzzy
algorithm. Many of FDD are applied to a huge system, nuclear power plant and a computer numerical control(CNC) machine
for processing machinery. But, the research of FDD is rare in injection molding machine compare with computer numerical
control machine. We appraise the accuracy of the FDD and the limit of the application to the injection molding machine. We
construct the fault detection and diagnosis system based on fuzzy algorithm in the injection molding machine. Data of
operating injection molding machine are acquired in order to improve the reliability of detection and diagnosis.
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Fig. 1. Structure of System.
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Fig. 2. Barrel of Injection Molding Machine.
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Fig. 3. Control Module.
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Fig. 4. Fault Detection and Diagnosis System.
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Fig. 5. Application Techniques.
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Table 1. Table of barrel in database.
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B_index Bigint 8

B_nozzle Decimal 5(6,3)

B_heaterl Decimal 5(6,3)

B_heater2 Decimal 56,3)

B_heater3 Decimal 5(6,3)
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declare @avgheater3 decimal(6,3)

declare @sigmaheater3 decimal(6,3)

declare @sigmaheater3_1 decimal(6,3)

set (@avgheater3=(select avg(B_heater3) from Barrel)

set (@sigmaheater3=(select STDEV(B_heater3)from Barrel)
set (@sigmaheater3 1=@sigmaheater3*2.78

1.2 Zx(Z2z}

% 6, 7, 8, 9= Nozzle ¥} Heater 1, 2, 3 98|E Hd
F3 ek A&7} Barel ZEEF 9 #HU: JHL 17
0Celm A F4 4 A 2xdolee] H-& 170.54C
ola, ®F Mzl 0271CEAZ =HAh 282E, 3%
A&zl A, 3ke AAE 171.28T ¢ 169.78C o]tk

MOt - XiSat - AIAEZet =X H 9 & M 11 & 2003. 11

— Error

Error change Tt
s Mg

a9 6. =29 uHE A%
Fig. 6. Fault Detection Result of Nozzle.
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Fig. 7. Fault Detection Result of Heaterl.
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Fig. 8. Fault Detection Result of Heater2.
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Fig. 9. Fault Detection Result of Heater3.
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Table 2. Quantization Table.

level range
-6 X < -32
-5 -3.2 <x< -16
-4 -16 <x< -0.8
-3 -0.8 <x< 04
-2 04 <x< -02
-1 -0.2 <x< -01
0 -0.1 <x< 0.1
1 0.1 <x< 02
2 02 <x< 04
| 3 04 <x< 08
4 08 <x=< 16
5 1.6 <x< 32
6 3.2 <x

E 3 EMoja

Table 3. Rule-Base.

PB | PM | PS | ZE | NS
PB | PB | PB | PB | PB | PM
PM | PB | PB | PB | PM | PS
PS | PB | PB | PM | PS | ZE
ZE | PB | PM | PS | ZE | N&
NS | PM | PS | ZE | NS | NM
NM | PS | ZE | NS | NM | NB
NB | ZE | NS | NM | NB | NB

g\5|8|2|7 332
5|58 |5|2|5 8|8

-5.35-5.24-5.35-5.24-4.69-4.52-3.91-3.65-2.71-2.43-1.31-0.43 0.60
-5.24-5.24-5.24-5,24-4 52-4..26-3.65-3.27-2.43-2.00-1.09 0.00 0.43
-5.85-5.24-4,69-4.52-3.91-3.65-2.71-2.43-1.31-1.00 6.00 1.00 1.9
-5.24-5.24-4.52-4.26-3.65-3.27-2.43-2.00-1.00 0.00 1.00 2.60 2.43
-4.69-4.52-3.91-3.65-2.71-2.43-1.31-1.00 0.88 1.00 1.31 2.43 2.1
-4,52-4.26-3.65-3.27-2.43-2.00-1.00 0.00 1.00 2.00 2.43 3.27 3.65
-3.91-3.65-2.71-2.43-1.31-1.00 .00 1.00 4.31 2.43 2.71 3.65 3.91
-3.65-3.27-2.43-2.00-1.00 0.08 1.00 2.00 2.43 3.27 3.65 4.26 4.52
-2.71-2.43-1.31-1.00 8.80 1.00 1.31 2.43 2.71 3.65 3.91 4.52 4.69
-2.43-2.00-1.00 0.80 1.00 2.00 2.43 3.27 3.65 4.26 4.52 5.24 5.24
-1.31-1.00 0.00 1.80 1.31 2.43 2.71 3.65 3.91 4.52 4.69 5.24 5.35
-0.43 0.00 1.00 2.06 2.43 3.27 3.65 4.26 4.52 5.24 5.24 5,24 5.2}

.88 0.43 1.31 2.43 2.71 3.65 3.91 4.52 4.69 5.24 5.35 5.24 5.35
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Fig. 10. Look-up Table.
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Fig. 12. Result of diagnosis.
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