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Abstract: Injection molding operation consists of phases of filling, packing, and cooling. The highest cavity pressure is
involved in the packing phase among the operation phases. Thus the cavity pressure largely depends upon velocity to
pressure (v/p) switchover timing and magnitude of packing pressure. Developed cavity pressure is directly related to
stress concentration in the cavity of mold and it may cause a crack in the mold. Consequently control of cavity pressure
is considered very important. In this study, cavity pressure was analyzed in terms of v/p switchover timing and packing
pressure through computer simulation and experiment. Cavity pressure was increased as the v/p switchover timing was
delayed. Residual pressure after cooling phase was observed when the v/p switchover timing was late, which was due
to increased pressurizing time for long filling phase. Cavity pressure was increased proportionally with the packing pres-
sure. Residual pressure after cooling phase was also observed, and it was increased with increasing packing pressure.
High cavity pressure and residual pressure have been observed at late v/p switchover and high packing pressure. Com-
pared with simulation and experimental results, the profiles of pressures were very similar however simulation could not
predict residual pressure. Packing condition was important for the control of cavity pressure and the optimum condition
could be set up using CAE analysis.

Keywords: deep depth product, injection molding, v/p switchover timing, packing pressure, residual pressure.

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

o3}

N E olth.2 AE Fol sk} ke wepo] AR T

_ (cavity) 21§88 FAF 38, YO FYU] Feps

Sy AlFe] A FollAM A%*éﬁé—&_— Arbgdel =L g xﬂu o mgl 3= Wlolth, AlEAl gL ZajaE e 7}¢
R AR AFE AU A wol BEHE IIY 3, g, 0, 9ok 01 2 HE) Y2 oleld 3
- =t ]'S‘_Hi FdAeM = S 5 58 28 AT

To whom correspondence should be addressed. SAZ AEE o] o] 7P ZA AeuT e g =

E-mail: mylyu@seoultech.ac.kr

685



686 E o A

ZHH1E] Wl e wistke HSRAZIeF 2 =71 ofs)] AR
w olglgt FHulE e ¥ A3 viay 75 5o #4
I ZA FHo] Utk AHIE Wo] kel A9} x| w
ZA F¥o] W= o] A7 tEAl =W AHHIE Wtol
AA 7350l 2 ST oal 3ol o] BT 7t
S/0] EoKith

H 72 2 ITEE AlFe] vRRlo] ohdshE A
Zdol7F & ool B3t Jeje] 58 o] AREEHA §
sl ofg ] FA7F sl dvh 22 AHHE
o] heoll mE AlFe] F2d Agk A4e A eR
|3 Qo) T wesh 3ol Bk Aol Exbet 34
of #gt A= wg- mmsk Ago|th > A|Fe] Bgo] B
TrE JYStEo] AR Tk F3o] BRI A A=
=39 gl wAIZE At webA] Zol7t 12 AlFolut
B4 @] AR Al APzl mE Wk=r] |
slo] 2 AFe] FEMY oYzt 589 MBS AT
at7] flsf & Qs >0

2 AFoMe o7t 4L AFe] AFL 218 530
AEAE 2700 wE FHETE o] 4EwstE AP o8
A B8l AT AHE Y] Wk Bt Sl 7P A
Al VER}7] w2l Bt 2708 gels)
A BT olelgh gke] #Ehe
o] "ast @ iolt)

NE R A oy

AlE D 9 e =M. Figure 19 AHIES] UIYEE &
S 918 2dlS eI A2 He T 3.2 mmo]
o, A 8L 7k 260 mm, A2 90 mm, E°] 150 mme]
th AR S A AlCIES] A5 ed mme|H 8 AYE
AME-3H Hl B Alo|Eo|t}, Figure 1(b)ell &8 S$4& 9ls Al
A e] 91215 At BE YRRl AFS BRI ET Alo|E
778 X olt), FHAAME Priamusie] 21 d4EESA A
] (Piezoelectric)Z 6001AS} 6001BZ AR&-3F3Att.

AMEMET| ¥ ME. 2 AFolA AHES AFE7]= Dong
Hua Machinery®] FZ45022 A2 450 ton, ZU] &5
¥ 160 mm/sec, 182 237 AL 75 mmo|th & 4
TolA ARE-gE A= ABS HIRER A URZAAL] Starex
SF-0509]t}.

MEE Y HFE oY, 2 Ay T3 Bk
°] Figure 2] =2]4 02 UERt 9107, Table 19 8oF+
o] UTh ARELEE 245°C, 12|32 Y] LEE 95°CE
A8kt ZHRE] W oFeS sty lste] AiHlE Wek
of 7F¢ A JIS F= BAH3H(v/p switchover) A3}
Hete] A7]1E W73 sich

Figure 20ll= S-G9 HYgTAoN 23F/e] 2EZA

ZaH, A3648 A63, 20123

Y
i
u

g,

o2

Gate

150mm

260mm

Lﬁ

(a) Outside profile of model

260mm

52mm ‘

1

Average thickness : 3.2mm

90mm

Gate Pressure Sensor

(b) Bottom view (inside) of model and locations of sensors
(A, B)

Figure 1. Model and locations of pressure sensors.
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Figure 2. Schematic drawing of injection phase and packing phase.
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Table 1. Injection Molding Conditions

No S_troke at Packing pressure
v/p switchover (mm) (MPa)
1 32/40/80/90107 85
2 40/80/90107 85
3 28/40/80/90107 85
4 32/40/80/90107 95
5 32/40/80/90107 110
6 32/40/80/90107 130
7 32/40/80/90107 150

Figure 3. Mesh for the computer simulation of injection molding.
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Figure 4. Cavity pressure profiles for v/p switchover of 80% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 5. Cavity pressure profiles for v/p switchover at 90% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 6. Cavity pressure profiles for v/p switchover at 95% filling;
A and B indicate the position of sensors shown in Figure 1.
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Figure 10. Cavity pressure profiles at 110 MPa of packing pressure;
A and B indicate the position of sensors shown in Figure 1.
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Figure 11. Cavity pressure profiles for packing pressure of 150 MPa;
A and B indicate the position of sensors shown in Figure 1.
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