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Fabrication of large-capacity injection mold with the insert core for molding

cap
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Molding & Forming Technology R&D Department, Korea Institute of Industrial Technology
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Abstract : In recent, the demands of household cases and disposable products is increased significantly because a living
standard of newly-emerging nations was risen. Therefore, multi-cavity mold and stack mold for the realization of
high-productivity have been researched in forefront nations. In this paper, CAE analysis for minimizing the mold core
deformation was performed. Finally, 64 cavities injection mold for molding cap which has the insert-type core was

fabricated according to the result of CAE analysis.
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Fig. 2 Design of cooling system
Table 1. Analyze the CAE result according to mesh type
Mid-Plane Mesh Fusion Mesh 3D Mesh
1 '

Filling shape

Injection time 0.2067 sec 0.2175 sec 0.2107 sec

Max. Injection pressure 7.8828MPa 8.1936MPa 7.8978MPa

Max. Clamping force 0.3242ton 0.35930n 0.3448ton

Part Volume 0.9688cm 0.9732cm 0.9732cm’

Projected Area 6.8986¢m 6.9182cnf 6.9123cm
Fohsta, wsEe] TAZL kel A el sk Aol AF BAL FAIIE A% Al

AEPh NHE AR Sh MEw fEAue s

SRE Asale] HEE Yol n wakEe] TAE B ATdlAE AEAL A4S Slske] AEAIZ
ol SAIT, 18t 55 AFY e A Ee] A S 02F0NA5H 327MAE 02% (AR, 350
A S7kste] 238 AbE o] Skt whebA MEH SZ7MAE 05% Ao R AREAIRRS A
ARE] ol A Fedde] Ad3 dSER 55 ato] T 193]9] aAS st on A 2t Al
o AFE Qrelo] Abg Goldnk wak AR AE W 7 Ao) AlEdele] sk Fig 49 2Tk 54
BFUA) 0 Ar) ARSI AESH AR A AL AR EUARS PP IS0 S0}

=
AF Agaps HFeeel 27k Aokxz]  MPL =4 DBel glof i 4491 GS Caltax
2 al Hiprene-M540-= #-8 831, oHM Z7e FHen

18 Journal of the KSDME, Vol.2, No.3, 2008



elME Zof Etgl
40T, FALE 240TC 2 B FUsHA 48513
o sl dat AREAzte] 229 Al 7P 22
H

2

Fig. 3 CAE analysis model generated using mid-plane
mesh

754

70 4
» Mold Surface Temp. : 40°C /
€ 65| o Melt Temp.: 240
E /
3
2 60 - 5
g \ | Shoft Shot
c 55
g s ! !
€ 50 v } -
é .\. ,/ i e
® a o e |
g L =
40 1
0 1 2 3 4 5

Injection Time (sec)

Fig. 4 Variation of Max. injection pressure
injection time

according to

o=

L

A

- o

6. EofaiA

H

dEE tEaY =2

o

=
=]

0!

% 47} ol 9)An] Ao
AARA i o] Al
& Q9lo]E sk A% 45 A4
of Aol BT paAATE
s oleld 4% WA WY
o]7]% dt}. AF FHE AR
ojEsh=t vARd A= A
FEEo] Zr2d Hlsto] ZAAA
shicel] whet AjAe] Wit g
28 Bete] A77F v BHA HA JEE]
o A= mpAt vl Z1E7F AEhE |- L
KQto] ZRgstAl W Z24(flash) T o] LA sk
2 Hge] Av|e} KX Alzre] A A = o]
of g} Fig. 5% A& AI7F 229 Z$- Time to
freeze A2 IPoA] &ol 3 4= 15o] Hot
> Alg gt FA7F &8 EHE A
o)
N

r

4
o

Hir B
flo r&

Runner F-#-& %)

sh7] wlitoll AZE Ro] FaL A a1, AE

T4 0]
1

AA9 Cold Gate F-EolAE= F4
13}t sk

[e]

oF 12 $of 2

0.9842 sec

rokdFlow’

Houwnonpusmestusan Seale 20 )

Fig. 5 Time to freeze result at injection time is 2sec

(e}
S

R P R =) flete] HF FA
AZEE 9o s AdE A 122 A4 & F A

19



o
e

2

=429 40%-200% 7R 20% AR F 93]9] 25 A8 & Y7 s sk s 4
12

2 22744 227K 0% A
A Aol 2 ERelS 20%8ke] AFEAIZL BYEAIRE F
EA 5 2 F AL shglon], W7k Al
St T ke AF) WGt vzt LAtk 7t
£ s =N zol whe W7} 8l Axke Fig 70 B
% 0.08 4 iy
o
g 0.06 4 0.10 -
0.04 -] i 0.08
zom 740 60 - 8 100 120 140 160 180 200 220 ’E‘
Packing Pressure (Injection Pressure %) = 0.06 R
B 004
400 4 Q
3
%0 = 0.02
>4
300
0.00 |

N
o
3
IS
-3

8 10 12
Cooling Time (sec)

Fig. 7 Variation of Max. warpage according to cooling

Clamping Forece (ton)

time

P

4719 A RS ol &3t AEEEeES Al
o AAE AL Table 29F 2tk AAH A

Fig. 6 Variation of Max. warpage and clamping force ZAGH AL ARS8 AL o) AkE el
725

=

T u T 1
20 40 60 80 100 120 140 160 180 200 220
Packing Pressure (Injection Presure %) '5]'

according to packing pressure

7P o mato] 2§ OLEﬂO]ur A}gxm =
T A

XS gl en, 7 s|AedlE Wrtke] gk
wked A stk A A Byl Av|7h S
AFNA TAsH= Wo] Fopx)= AL F9l
F Jdglen, Bt Avd wWE AlE Wyl 27)
Fig. 60l YeRHSITh $1o] 17lellA gl & &
o] ®Hekelo] AREtE e 150%2] A= 28 )
Asu AL A=Y Aol FAEA 250 ton
7k Agshs 2 B 2 5 glok whebA mst
go| A7) AE Y79 S skl AL
=939 120%2 A4 5ok

X0t pot d rlo

{0

7. dA4AZHdE R AHEY

o2k
OH

N A 7_“

o =

Wzks wdstA sb7] flsiAe A AlsE A9
Erds Fafof star Wzs| o] wjdS A s
sto] AFH slds 58 BWLR ApolE Fofof
las S B B R B = B ) D B R B e e 1R e
W5 olgate] WAAIRRE offo] FeF 22 Y Fig. 8 64cavity mold and shape of product

20 Journal of the KSDME, Vol.2, No.3, 2008



o
ol
=
ol

I
oy
o

Table 2. Injection molding process control using CAE analysis result

Polymer GS Caltex Hiprene M-540
Injection molding machine Selex MS250
Melt temperature 240 C
Mold temperature 40 C
Injection time 2 sec
Packing time 1 sec
Packing pressure 120% of injection pressure
Cooling time 8sec
Mold open/close time Ssec(included eject time)
Cycle time 16sec
Productive capacity 14,400 ea/hr

Table 3. Measurement locations and result
A B C D
Design 34.56 23.17 21.17 9.94 = —
Tolerance(<) 0.30 0.30 0.30 0.20 S g
Measurement 34.59 22.95 20.94 9.96 :
value(average) ( P
TA—T’i
error 0.03 0.22 0.23 0.02
8. ZEHAE U AIMH CAE M5 ato] AF=A R Al dge] 4
' &3t d F AEF AlESHo] 7P ZA e
e AFEAIREE AAgsEtden, dA4E A=
A€ %?394 s1o], ZjulE] Bl Zh @ ARl o AZHE AEg 5 BOARE BokE, WAz
s 7Fa 3 4 Fo] Bk H 64 JNHE] 539 o Ak
ZHE T e 2HE 532 Fig 89 EA - AAIE 64 AVIE 5HS Zlé‘é}‘}i‘iﬁ], A2
stk A F3E o]&sle] AABHE - Ef& ¥ 28 o]&ste] AAFES 8 SSth
H, Ak AFE 64 AREA YL AFES BT -AAE AR TS AXFE APl AEst
FABL] 334 ZA7|E o] 83te] A Bl A} thas Zpol 7k Ay —‘?’-v‘i"E AAC, Al
=2 Av= Table 30 UJERSIT. 8% o4 _/\17} D‘rwoﬂ Z 3 A
- AGAE 544 ﬂ%ﬁx} HAW e 7k
9.4 = < Yehd= & if& Zé_ﬂr-% LER AT

=2 1o o

g e
& wpe
a4, Mg

1) e, vz, &8 ol
4% CAE AAAA, 2219, 2002

2) Beaumont, Nagel & Sherman, "Successful
Injection Molding", Hanser gardner publication,
Cincinnati, 2002

3) Paul A. Tres, "Designing Plastic Parts for
Assembly", Fifth Edition, Hanser gradner
publication, Cicinnati, 2003

21



