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A Study on flow Balance and Warpage Characteristics
in Manufacturing of Plastic Injection Family Mould

M. Y. Kim, K. H. Kim, D. J. Song, C.0. Kwon, S.H. Lee, and Y. M. Heo

Abstract
In the present study, the characteristic of warpage and flow balance for family mould, which is able to mold parts with
different shapes in a mold, is considered. To obtain an optimal gate and runner system, plastic injection molding analysis
with commercial code is performed. Design and manufacturing of family mould is then carried out on the basis of this
computer aided engineering result. Flow balance and warpage comparisons between experiment and numerical analysis
give good agreement with each other. However, it was shown that results of warpage measured by CMM was about 20 ~
55% lower than those of numerical analysis.
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Fig.1 3-D measurement and point cloud data

(a) Tale rotor modeling  (b) Propeller modeling
Fig. 3 Result of solid modeling

(¢) Type-C runner system

Fig. 4 Design of runner system
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Table 1 Specification of runner system
Type

A B C

25 25 25
P1 | runner diameter (mm) 6 6 6

runner length (mm)

max. flow length (mm) | 130.5 | 130.5 | 130.5
runner length 12| 30 30 70
runner length 22| 20 17 8

P2 | runner diameter | 1 X} | 10 10 12
runmer diameter | 2 &} 8 8 10
max. flow length 133.6 192.3

166.3

Table 2 Processing parameters & operation conditions

PP Value Unite
mold temp.(cavity, core) 40,80 T
melt temp. 230 T
Coolant temp. 20 T
Cooling time 20,30,40 sec
Packing control method| time 15 sec
Packing control method| ratio 80% MPa
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Fig. 5 Comparison of melt front advancement for type-

A,B,C
Table 3 Comparison of fill time of each type
Part)py P2 P2-P1
Type
A 1.790 2.015 0.225
B 1.660 1.890 0.230
C 1.985 2.181 0.195

Table 4. Cooling conditions and results of warpage

analysis
mold temp.(C) .| displacement (mm)
3 cooling
No. | cavity | core | ,
time(s) [ P1 p2
plate | plate
1 40 40 20 +1.89 | +0.01
2 40 40 30 +1.65 | +0.00
3 40 40 40 +1.63 | +0.00
4 80 40 30 +2.01 | -001
5 40 80 30 +0.63 | +0.01
6 60 40 30 +1.94 | -0.01
7 60 80 30 +091 | +0.01
ddstn 4,599 ¥ 228 29 MM 2 %
ol Axg Has ANARST. 1 A Pl BE
o] 7 %ol wgo] AT TSI P2 FE
o) A% wysko] vAsAt ol P19 A
3 wRe TNt FHEH WE P2 = 2
HHoz FUF TAE A WEA Ao
et 299 SEE 40T2 14D 3
N7 A5 NAZ A3, W7 Azke] 20 &

= +1.89 mn, 30 ZAAE +1.65 mE I =ol7}

Fig. 6 Z-direction displacement at mold temp.
(both 40T )

L]

Fig. 8 CAM process of partmg plane and core plate
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Fig. 9 Manufactured plastic injection mold
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Fig. 10 Comparison of filling patters between numerical
result and experiment

Table 5 Comparison of warpage between CAE analysis
and 3D measurement

No. CAE (mm) CMM(mm)
P1 P2 P1 P2
1 +1.89 +0.01 +1.31 +0.007
2 +1.65 +0.00 +1.06 | +0.005
3 +1.63 +0.00 +1.04 | +0.005
4 +2.01 -0.01 +1.86 -0.005
5 +0.63 +0. 01 +0.60 | +0.005
6 +1.94 -0.01 +1.32 -0.004
7 +0.91 +0.01 +0.76 | +0.004
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