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This paper aims to develop a prediction model for the product quality of a casting process. Prediction of the product qual-
ity utilizes an artificial neural network (ANN) in order to renovate the manufacturing technology of the root industry. Various
aspects of the research on the prediction algorithm for the casting process using an ANN have been investigated. First, the
key process parameters have been selected by means of a statistics analysis of the process data. Then, the optimal num-
ber of the layers and neurons in the ANN structure is established. Next, feed-forward back propagation and the Levenberg-
Marquardt algorithm are selected to be used for training. Simulation of the predicted product quality shows that the predic-
tion is accurate. Finally, the proposed method shows that use of the ANN can be an effective tool for predicting the results

of the casting process.
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£ o&sl= AL TAATel ZH ARVE 9817 ¢35 A Table 1 Comparison of mean value difference between OK and bad
T8 A BRoIMe] e A1 Hasle] g s Sep
A slo] tist AL W slZol|A o] Arle o= et dF No. Variables Mean Percentage
So] 9t} SH Bl AL Qg TAHSE o235l 98t o 1 Height of die-cast 0.0373 0.0029
=, 11,12 e g Hokolls WrHE A o=, 13 Aw @ x5 2 Clamping force [kN] 28.039 0.2025
m Z =415 2 rlorst Holol| AsATrt AaE it 3 Injection time [sec] 0.0497 0.8184
mebd B ool S gusE olgalel AFAAY 4 pljl‘;‘;l”;j;i(‘;“[l‘jm] 80337 10469
i]j_; o] —Z’;ijfji :,%_E%_ Uoi]: AT;%:;}: ;;ij = H:TE]T; 5 Final conversion standard 0.0865 2.9778
; = ;oe 0 K N °gf °} &= T ASE 6 Conversion v > p [mm] 30.123 4.0595
At = mwel S e 2 7 Cavity filling [mm)] 40.17 5.5131
(D) & dyelr= Frede] 278 ane] d5= Hsted < 8 Position of brake [mm] 43.889 6.0095
SARY of2E A8 o5 wEAS AT $4S w4 9 Clamping stroke 4 [mm] 0.2225 6.159
71 fi5tel WA 2471119 5 W T A SRS st 10 Position of metal [mm] 4017 7.8977
71 lstel SARH A4S A8tk 1 Clamping stroke 2 [mm] 03016 8.125
@) 34 5= S A3 25 2Kz op) Sl 12 Cavity filling time [sec] 04605  8.1564
o] W2 B AE A4S H|wete] B o3 mdl] 23} 13 Clamping stroke 3 [mm] 03375  9.0632
H x2S Aeshald 14 Clamping stroke 1 [mm] 0374 97816
(3) Al T2 4R FRNA =E 735719 34 HolEE 15 Pressure increment time [sec] 0.0064 14.389
ggote] AE FHE ASst A 34 daet ¥uE Bt 16 Biscuit thickness [mm] 8.0337 35472
of oS FeEs ASokirt 17  Max metal pressure PI-Phase [bar] 491.31 58.509
18 Velocity of plunger [m/s] 2.6093 61.321
2. OIZAIZIDY 19 Velocity of metal [m/s] 47.313 62.335
sere 20 Metal pressure after tgq [bar] 47391 66.928
21 QIZAIZIT} 0|2 21 Amplification stroke [mm] 32.136 82.992
Coe = 22 Metal pressure(s CF) [bar] 41.519 84.881
Al SiRtelt Fasel 7L e $3alEAR 23 Cavity filling time [sec] 0.0866  156.20
HE R FAISH 7REY] eky darE|Eoltt. &, AlWA9 24 Cycle time [sec] 515.73 658.23
Ao R HEYIE FAT 7ol gk Sl Al 27t
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Fig. 1 Gaussian distribution plots of clamping force and metal
pressure (s CF)
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Table 2 Comparison of RMS error of each structures

Structures RMS error

6-3-1 43185
6-6-1 3.3311
6-12-1 3.7776
6-13-1 3.7663
6-3-3-1 2.5500
6-6-6-1 1.9371
6-12-12-1 3.4137

6-13-13-1 2.4872

Max metal pressure PI-Phase(1

. W

Velocity of plunger (2)¢

Velocity of metal (3)&

Metal pressure after tyy(4)&
Amplification stroke(5)

Cavity filling time (6)&

(1) Quality of product

Fig. 2 Structure of artificial neural network
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35 Prediction result (6 Neurons 2 Layer structure)
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Fig. 3 Comparison of experimental data and prediction by neural

network
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Fig. 4 Test error of prediction result
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