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Design for Injection Molding Process of Part Shoes by Design of
Experiment.

J.K.Lee, S. D. Ye, H. 0. O, B. H. Min

Abstract
The injection molding process has applied to a variety of fields by a development of various plastic resins. Recently,
this process has been extending to a field of parts of shoes. In this study, the injection mold of shank which is a one of the
parts of shoes has been designed. The position of gate and the injection procedure have been optimized by a simulation
using the CAE software and an analysis using the DOE. As a result, the improved injection mold of shank has been
manufactured in a short time. Appling the CAE and the DOE at the process of the injection mold design eventually lead

an increase in the productivity and the quality of parts.
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Table 1 Mechanical properties of TPU
Elastic modulus 10200 MPa 240 10000 18.06
Poissonss ratio 0.38 260 100 0.67
Shear modulus 1380 MPa 260 1000 0.82
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Fig. 1 Solid modeling of a Shank
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Table 3 The relationship between pressure, volume

and temperature of TPU
Temperature(‘C) | Pressure(MPa) voluiiizluf_]ccnyg)

25 0 0.820017
193 0 0.912707
258 0 0.964116
300 0 1005963

25 160 0.792135
249 160 0.879918
320 160 0.936274
1500 0 -16384
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Fig. 3 Flow contour after improvement of shank

<3

-

EERE P
et e B
3} pols FAE
AE 5 F99
A RE AR A T
AZF Aol Wt o Rio)
$37} 3t Fig 3 & AolES
Fgoln, M7 A wrie

F¥e 2 5 9o

Fig. 2 2 AlolEE /A

of

=

)
ARE Fol
+F WAl 84

o
T o T

3. A=Y

31 ChRM Y
7R 7ge
Aol Aojats]

gl Ft %9 A=E Wik AF Ao
2 ABHoln AFHoE e F e WY
o A3 gES AEET BAs AR HA

2AEL Zopls AW AAE F2 Algu
B A7oN 499 24 gom AE Ao
2 RaAgod AlE Azl G vAe A

EL& AolEY &), 3 2%, £§ 4 2%,
B Bt AI7EE AEsih A"EE Ao A
L A59Y EAANE wEoz S8FHE AY
B A WolA Table4 o Zo] 4 350
A3t

Table 4 Control factors and level

Control factors Level
1 2 3
Width of gate [A] 4 mm 5 mm 6 mm
f
Temperature o 45 50C 557
mold [B]
it t f .
SIPEIAITEOL 1 220 | 230C 240C
resin [C]
Dwelling [D] 44 MPa 45MPa 46 MPa
Dwelling time [E] 1 sec. 2 sec. 3 sec.
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Table § Orthogonal arrays and S/N ratios
Control factors & Levels
Num elelAaAlB|lCclelD|E S/N ratios
1121314516178
1 11 1 1 1 1 1 1 -12.038
2 (1|1 |1212]2]|2)2]2]-11.9202
3 191131313 713]3]3]-12.0263
4 112 1 1 2121133 1-12.0314
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Fig. 4 Main effects plots for S/N ratios
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