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Optimization of an Electron Microwave Oven Window Injection
Mold Using Kriging Based Approximation Model
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ABSTRACT

Recently, the engineering designer of injection mould has become more and more dependent on the CAE.
In the design factors of injection mould, the shrinkage rate should be considered as one of the important
performances to produce the reliable products. therefore the shrinkage rate can be mostly calculated by the
MoldFlow and Pro-engineering. in the design process. However it is not easy to predict the shrinkage rate of a
plastic injection mold in its design process because the analysis can take minutes to hours, the high
computational costs of performing the analysis limit their use in design optimization. In this study, the surrogate
models, DACE model, based on the Kriging in order to optimize the shrinkage rate of electric microwave oven
window is used in lieu of the original models, facilitating design optimization.
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Fig. 2 Suggested design process
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>Table 1 Design variables and their levels

DV vel 1 2 3 4 5

x, (mm) | 0.50 | 0.69 | 0.88 | 1.07 | 127

%, (mm) | 5.80 | 690 | 8.00 | 9.10 [10.20

X3 (mm) 400 | 455 | 510 | 5.65 | 6.20

x, (MPa) [180.00/191.00|202.00(213.00|224.00

x5 (sec) 18.00 | 18.55|19.10 | 19.65 | 20.20

Table 2 L«(5°) Experiments

No| xy| xpl X3l g x5 Sa | S| Sc | Sp
1111 1}p1]{1{000](-039]-143]| 1.53
20112121 212]-053]-0881]-1.71| 1.32
30113137 3[3]-098](-1.29]-196] 0.87
40114 4| 4| 4|-136|-163]-220( 0.18
sti]s|s|s|5|-1.60]-193]-243]-063
6 12| 1| 2| 3| 4|-086]-1.17|-1.97 | 142
702(2]3]4)5]-130}-157|-2221] 1.10
8123|145 1|-167]-191]-245]| 046
9012|451 2]-034]-0661|-143] 0.61
10(2(5}11]2]3}]-070](-1.01]-1.69] 0.30
113711 3{5]2[-159|-1.82]-247]| 1.28
1212124 1]3]|-028]-0.61]-147] 1.18
1313352 4)-067} 098 |-1.71| 0.75
14 3(4]1)3]5}-1.03}-133]-196] 0.52
15031512 4{1{-138]-1.64|-2.20] -0.18
16§ 411142 5]-059|-0.8-1.73 | 1.28
170 42| 53] 1(-1.00(-1.30]-198 | 0.94
18| 4 3| 1| 4] 2(-1.36|-1.61]-223]| 0.76
190 41 4] 2|5 3}-1.69}-193]-245( 0.11
200 45131 1] 41-0361-0.68]|-143] 0.34
210 51 1} 5] 4 3]-1.32]-157-223} 1.15
2201 512115 41-165|-188|-248 | 1.04
231 513121 5[-034](-0.64}-147 097
2401 51413/ 2)1]-070]-1.00-1.70 | 0.50
250 5 51 4| 3| 2] -1.04|-135(-1.94 | -0.14
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Fig. 3 Solid modeling of window
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Table 3 RMSE and MAXAE of DACE model o P e, AW dEde 49 4 (8)d
~ BE Table 49 A, B, C, Dol ute} Aessid
y RMSE - MAXAE
Sa 0.040 0.061 42 MEHOlEI= oldZol it HMAH 3
F by
0472 - 3.98 .
%5 s B AFdME A% 40 Bed Bese
Sc 0.030 0.013 H¥Aol & Ao vehgrh AgaclE= o
Sp 0.105 1.013 3 InAEL ol A9 e 4EH
. AR x +=[0.84 10.20 6.2 180.02 2.19] T ©l
Table 4 Optimum parameters of DACE model t}. 2] 7 DACE 220l )& w83 $,S,5,5,°)
AZAst Fo)H T2 HANE 0|43 BEEZ
y B & & & 6, & $9 S, SpSeSAHE Fig. 4ol Hlm &t A
Sal-0.9308 3.6679 | 0.0019 | 0.0001 | 0.9374 | 0.0001 v
Sg|-1.17753.9994 | 0.0001 | 0.2124 | 0.6892 | 0.0010 02
S| -1.9522|0.4030 | 0.0026 | 0.1452 | 1.0634 | 0.0001 0.0
-0.2
Spl-0.4698 | 2.8808 [ 0.9572 { 0.0195 | 0.0463 | 0.0001 o
. -0.6
A FE5ES Yl 0.8
-1.0
St2=8%+S%+S5%+5% 14 12
-1.4 & . B CAE

714 4 (1499 S,SSeSy= 4% A A, B, » mOACE
C, DY F£FHES 9uigdh =&, ZARE EldA
S AZE7] AT LAE Table 33 T3, 9714
RMSES} MAXAEE 2] (1D (12)9 A AFE
Yetdch o714 228 1003 §E584E 23
S2 S} DACE 71982 53 o3& Adg 74z &
%5 F /M AL £EE8S AFsd 2 AE Y
Bl Aolth mEt dutH oz AEFY FEES
T3 ALd= Hgog Vel B
= AEY £%50) FFRY aAY (+ %) FHE
o ZAA- %)E YElGE F97F doM HEFES F
812 @3 7tzt A, B, C, D9 849 FEHEL ¥
watge 253 A9 An 58 Table 20 eh]
el=d

B AFdae Al dxe FYPo] HAAW
o HHzAE F37] 3 Table 29 F5&

Fig. 4 DACE-SA optimization results
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