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This study investigates the effect of the gate position on the deformation of
injection molded products during injection molding. This study was conducted
with four types of gate conditions using the CAE analytical method.

As aresult of analysis according to each gate condition, the heat distribution and
deformation of the injection molded product owing to the filling of the resin in the
mold were considered. As a result, displacement occurred in the injection molded
product owing to the imbalance of thermal stress during the resin filling process,
and it was verified that relatively stable injection molded products could be
manufactured in the first and third of the four types of gate conditions.
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Table 1 Injection molding conditions for analysis[g]

Factors Conditions
Mold Temperature (°C) 46 (Min 38~Max 53)
Resin melting temperature (°C) 244 (Min 232~Max 255)
Cycle time (sec) 60
V/P switch By 98% Volume filled
Packing pressure (psi) 1850
Part Volume (cm’) 690.1
Part Weight (g) 781.5
Material Description PP+30% Glass Fiber Filled
Manifold (mm) 18
Hot nozzle (mm) 16.8 to 18
Hot gate (mm) 24
Runner (mm) 12
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3.1 Pressure at V/P switchover
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Pressure at VP switchover
= 49,09|MPa]
[MPa]

45.09 .

36.82

24,55 I

(a) First type

Pressure at ViP switchover
= 74.72[MPa)
[MPa

472 .

56.04

31‘36I
1&53.

< 0.0000
(b) Second type

Pressure at VjP switchover

= 67.75[MPa]
[MP2]

EF.TE.

50.81

33.87 I

16.94

R—
1 0.0000

Pressure at V{P switchover
= 77.95[MPa]
[MPa]

77.95 .

58.47

38.98 I

19.49

0.0000 I

(d) Fourth type

Fig. 1 Pressure at V/P switchover
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33 WYY 2X

Fig 3~5% A& 43514 3 A% HYE A% g3t

87

Temperature at flow front
= 244.3[c)
]

2443 .
2133
622

1511

(a) First type

Temperature at flow front
= 245.0[¢]

245.0 .
224.2
203.3

182.5

161.7

Temperature al flow front
= 244.6[C]

(c) Third type

Temperature at flow front
= 245.1[C]
1]

245.1 .
2138
182.5

151.3

120.0

(d) Fourth type

Fig. 2 Heat distribution of injection molding
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Deflection, all effects:X C.

Scale Factor = 1.000
[mm]

1.274 .

0.6033

-0.0673 I

-0.7379

-1.408 l

Deflection, all effects:X C

Scale Factor = 1.000
[mm]

2.31?.

1.218

0.1187 I
-0.9803 .

-2.079
(b) Second type

D all effects:X C
Scale Factor = 1.| IIIJI
[m

IEBJI

JIlIE)
i

-0.8192

1. liZIII

(c) Third type
Deflection, all effects:X C.
Scale Factor = 1.000
[mm]
1.864 .

“'ilh

0.7335

-0.3973 I
-1.528 I

i

(d) Fourth type

-2.659

Fig. 3 Deformation of x-axis
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UeRdth T Al 939 A9 -1.216~0.9816 mm 7|2 HY
o] ¥hAisto] o3} ko] ¥Fsk 7iollA] 2.1976 mme] ¥$ to)7t
dlst= Zog Uehyth A WA §3oME -0.9430~1.014

- ' 1.014
M n

Deflection, all effects:y C.
Scale Factor = 1. I'.tlIl'.l
[mi

0.7862 l

0.2873

-0.2116 I

-0.7105

1. ZI]!Il

(a) First type

Deflection, all effects:Y C

Scale Factor = 1.000
[mm]

0.9816 .

0.4322

01172 I
-0.6667 I

-1.216

D all effects:Y C

Scale Factor = 1.000
Imm]

0.5251

ShiA I 0.0357 I
‘l“"J. -n.4535.
) -0.9430

(c¢) Third type

Deflection, all effects:Y Comp

Scale Factor = 1.000
Imm)

1.I[IE.

0.46396

-0.1655 I

-1.435'

(d) Fourth type

Fig. 4 Deformation of y-axis

Table 2 Conditions for each type and deformation in the X, Y,
and Z directions

First type| Second type ‘Third type| Fourth type
Filling stability Possible to fill the part completely
Injection pressure
’ (MPI; : 49 74 67 77
Clamping Force | 40, 483 450 483
(Ton)
X-deflection -1.408 -2.079 -1.62 —-2.659
(mm) ~1.274 ~2.317 ~1.583 ~1.864
Y-deflection -1.209 -1.216 -0.9430 -1.436
(mm) ~0.7862| ~0.9816 ~1.014 ~1.105
Z-deflection -1.865 -1.840 -1.884 2412
(mm) ~3.159 ~3.932 ~3.566 ~5.903
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Dy ion, all effects:Z C

Scale Factor = 1.000
[mm]

3.159 .

1.903

0.6468 I

-0.6093

-1.865

(a) First type

Deflection, all effects:Z C

Scale Factor = 1.000
[mm]

Deflection, all effects:Z Comp

Scale Factor = 1.000
[mm]

3.566 .

2.203

0.8407 I

-0.5219

-1.884

(c) Third type
Deflection, all effects:Z Comp
Scale Factor = 1.000
[mm]
5.5U3.

3.824

1.745.

-0.3330

-2.412

(d) Fourth type

Fig. 5 Deformation of z-axis
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-0.4mm

(d) Fourth type

Fig. 6 Deformation of the three dimensional form for each type

b
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——¥-deflection

o
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—a—-deflection

—x—Z-deflection

: /\/

2 l———'—"_'———---"‘"—'—’-.

[e:]

maximum diphoement difference(mm)

firsttype second type third type fourth type

Fig. 7 Maximum displacement difference for each direction
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