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ABSTRACT

The golden section search method is widely used to optimize a single design variable in many fields due to
its superior advantages of search. In this paper, a new direct search method is proposed by modifying the search
structure of the golden section search method; thus, it can be adapted in the optimization of a single design
variable for the injection molding process. This proposed method is applied to determine an optimal gate
position for the injection molding of a bezel of an automated teller machine for minimizing the injection
pressure. Thus, an optimal gate position where the injection pressure is decreased by 4.5 MPa to that of the
initial position was obtained with a small number of simulations. It is anticipated that the current proposed
search method can be utilized as a practical tool for optimizing single variables for injection molding design.

Key Words : Injection Molding(AFEA &), Gate Position(FI0|E  ?|X[), Modified Golden Section Search
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(a) Front view (b) Rear view

Fig. 2 CAD model of a ATM bezel

Fig. 2= HAg] el ATME] WAl FFojr),
o) mae JNE YR 5 oo EARYEE
F4El Ao e BEY B 21
Aot HAAA 23 AH(minimum bounding box)Z =&
A4E = SAHsHE Zol7b 217 mm, E°] 201
mm, & 132 mm, 574 EXE 2~5 mm°|t}.

o] mdo tigk UAEREE AEUY S Hastst

i

£ A= AAE AUHE Al AU 3
AReT 20 #YAE WA Seow drw
L Ao ARl AAW B T

sl F7kstel 2 gAAeel Washl Hrh =@
AE MBS RPN FA f5o] FHL ol

FATo] BTl AEUHo] A
FU 54 dHRER
e ogleh Qe

_D' m]I. m.lu: (i

A7} Aol 9 7
o AEHo 7W 2 9L vAE AANS
H=A

AolEe] fiAolth. Waty o mule] g

ru& fr 4o lo

A EAE U Aoz Aot
Minimize f(X) (4)
with X € 2

A7) A fe = A g HAEore

2
oltt. X= AAMTEA AlES $A HIEola
NE 32 e st

Fig. 32 AFEtE side ffs A4 AF9
fretes Rdojt fesiE olF-=ved F4

2
(dual-domain type)= A&3te] F 49,5947 Azt
3 24F AAAT

(a) Front view

Fig. 3 FE model

A

(b) Rear view

[E#old AZEYOIZ Moldflow'”2] f5314]
BEES AMESIYTE AH8" FAE LG Lupoy
SC-1004A(PP)°] 1L 5314 A2 ALEAIZE 1 sec,
FALE 280°C, FHLE 50C, BYHT 98%0]
o £ A3 A AE sld EAE weslslA
T3] A8 HH3 HAolA AlolEL} 2jqe] 3
2k BaEe gt om AolES FA4d A7
7} BYsitty HAE T AP ES AEY f3es
2didel 3 AEA)eR dYste Hxzds A

Stk

3.2 FZH3 Y E9

o] mdoM= Fig. 4(@olAdxd =d Awo
A AF Aol 3] AEE FIH I AAE
HAFS = AL B2z st 939 At
shbe] AlolEE wiASA A A7 AL, YA F
Al Ex 9 tiAo] =HA wjxgth AE 9
28] GG AR JE=E REYEte] Fig.
4b)e} 2ol AF ol daFrez A3 T
Fig. 4olA A 12 A7 AA 33k x,)olH
INHRTEE (543, 267.4, 138.9)(mm)°] 1L, H 2=
AA AR x)oH  FAHETE (1998, -246.7,
213.3)(mm)°|t}. AlolE A X+ &7 A
Al SO RERE ACE A7HA] 5o HolZ
Aotk x9 WE 0 mm o)A 95 mmo|Th
Az g2k s dEgE T EHEX, X))
T AAA(X, x)AAM AlEHA APe 47
AABEAL, 7 Aol SAHE HuAEHHoRR
B daglge o vy B3ATIHs A5

— 66 —



TAE FFEY UL o) 8T AEAEF AALAY] HAHS - A=TAVME S A, Al6d, A&

1

(a) 3-gates system (b) Search range

Fig. 4 Gate system and assignment of the gate
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Table 1 Search results vs. iterations

Iteration # X; X, X; Xy
| X (mm) 0.0 36.3 58.7 95.0
B(MPa)| 282 27.6 27.7 23.6

5 X 36.3 58.7 72.6 95.0
Pax 27.6 27.7 28.1 23.6

X 58.7 72.6 81.1 95.0

3 Pax 27.7 28.1 27.1 23.6
4 X 72.6 81.1 86.4 95.0
Pax 28.1 27.1 24.1 23.6

X 81.1 86.4 89.7 95.0

i Pax 27.1 24.1 23.4 23.6
X 86.4 89.7 91.7 95.0

6 Pax 24.1 23.4 23.3 23.6
X 89.7 91.7 93.0 95.0

! Pax 234 23.3 23.2 23.6
X 91.7 93.0 93.7 95.0

8 Pax 23.3 23.2 23.4 23.6

Table 1S B iteration © = BA7re] HAAHA
9 yRde] Xgh 2 HollA AL HulAEdy
ojty, & Fuzxyd webA mpAur g7k
WREAH AAAE FAA FAZGSgo] Mg 2
x, ol dFste AANE HFN= AYsAt.
A AClE A X F2 93.0 mmo|x FHUAE
4L 232 MPaE UENgTH AlC|EVE 7] gAY
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Table 2 A comparison between the initial design
and the optimal design

Desi Gate position (mm) Max. injection
gn X (z, n 2) pressure(MPa)

Initial | 47.5 | (87.9, -257.7, 173.9) 27.7

Optimal | 93.0 | (99.8, -246.7, 213.3) 23.2
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Fig. 7 Comparison of maximum injection pressures
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