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ABSTRACT

Optimization of multi-quality characteristics in injection molded parts is very important, but it is sometimes
difficult for part/mold designers. The objective of this study is to develop a practical design methodology for
optimizing two-quality characteristics of injection molded parts. To attain this end, we developed a new
design-range reduction algorithm based on Taguchi’s orthogonal arrays for two characteristics. Then, the
algorithm was integrated with commercial injection-molding simulation tools. A feature of the proposed
methodology is that it allows field-designers unfamiliar with general optimization methods to be able to apply
the methodology to their design problems with ease. Finally, we have applied the proposed design methodology
to optimization of weldlines and deflections in an actual bezel model. The results show the usefulness of this
methodology.

Key Words : Injection Molding(AFEAM &), Optimization(Z&&}), Two-quality Characteristics(F =& S54),
Design-Range Reduction(A | Q& &3 = 4)
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Table 1 Design-range reduction algorithm for
two-quality characteristics

If the worst levels of the two quality attributes
are different;

Jnew — lz_)ld g(uald lold)
u?cw — uold g (uold lold)
Otherwise;

If the level 1 is worst level;
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Fig. 1 3D bezel model
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C(‘Fair’), D(‘Fairly poor’), E (‘Poor’)}& % 7}gtT}.
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EdA S89 APTF EXAA I HA@gs WY Table 2 Nodes of two gate-design ranges
o tigt HHEg,E AHosty A3t HAHoA H Gate# | Node | Coodinate (x,y,z) | level combination
M2 Hasah mgea] o] WA muElof A N' [(39.48,26.01,134.70)|  (X)'(Y))'
degla WEge A HHstete AARANE 1 N’ (12.89,26.01,13470)|  (X)*(Y))'
o5 2o Aejgith N' [(39.39,2822,126.45)|  (X)'(Y))
4 2 2
Mazmize F, = Grade on simulated weldline N°_|(12.76, 28.22, 126.45) X (Y
N° | (-18.09, 43.99, 67.61) (X2)\(Y)!
Minimize F, = Maximum deflection @)) N° | (-34.06, 43.99, 67.61) (X))
2
with X € 2 N7 [ (-18.10, 46.18, 59.43) (X2)'(Y2)?
N® | (-34.21, 46.18, 59.43) (X2)X(Y2)?

A714 £ FE 27 4ESIS wg) o . ,
S BAFsolL, X AAMSHE, 0= A7 Table 3 Prf)cess des'lgn variables and their two levels
1 2= o o] T} Process variable | Unit Level 1 Level 2
thn sec 0.5 3
Thnola °C 20 60
32 NEAY o 55t 3 T | C | 2 260
Leool sec 5 20
Zufd AdEs fsiAe A AAEs, W Ppack % 50 90
T3 Auude dAQdloF o AAMTE F tpack sec 3 10
Aol Eo] fX|ot P xAe Mt HAMSF Pup % 95 99
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Design variable |Unit| Optimal design Initial Design
Gate #1 |mm| (35.5,27.2,130.3) | (16.9, 27.1, 130.7)
position | #> |\mm| (-24.4,44.9,64.2) | (-32.1,45.2, 63.2)
tan | sec 1.97 1.5
Tinota | °C 38.44 40
Tmert | °C 246.68 230
0
Ppack | % 71.12 60
toack | SEC 6.85 4
Py | % 97.12 95

Fig. 5 Weldlines at the optimal design
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Fig. 6 Deflections at the optimal design(scale factor=2)
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