Bt cab/CAM B ==F|
Mo M25 2004 68 pp. 112-124

AR 289 9E dAIS

—El—l
N
rr
Ha

21zt 2N A maY

018| &, HAB*, Ol F+ss

A Heunistic Approach for an Layout and Sizing of an Ejector Pin

Lee, H-S.*, Byun, C.-W.** and Lee, S.-H.***

ABSTRACT

As customers demands are rapidly changing, a product lile cycle is getting shorter and a product
model is forced to be changed frequently. An ejecting design system becomwss more important for high
productivity to cject a prodoct in high temperature withowt any damage. For example, an cjector pin
that is a key component of the system can cause high local stresses and slrains in the molding al the
time of ejection. The number, the size, and the location of pins are important & make a4 smooth cjec-
tion. Therefore we propose an analytical approach with the aid of designer's expetience to calculate a
totzl release lorce and pressure distribution so that the number, the size, and the location of pins can be
easily determined. As a pant of the result, the design sysiem is built by Tntent! with AutoCAD 2000 and
a video player deck example is presented to verify the approach.
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Fig. 1. An injection molding cycle process.
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Table 1. Release torce for each feature
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Fig. 8. Shear of polymer matcrial.
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4.1 Knowledge Based Engineering
KBE(Knowledge Based Enginecring, %}217]93'3h)
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Fig. 9. A stffness is insented automatically when a table
loud is increased.
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Fig. 12. Ejector pin design system,
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Fig. 13. A part of a video player deck.

Table 2. Fealure mapping ot a part

Part Feature Mapping

Closed Rectangular
Sleeve

Closed Cylindrical Sleeve
. thick wall

Open Rectangular Sleeve
+
Closed Cylindrical Sleeve
: thick wall

Closed Rectangular Sleeve
+
Open Rectangular Sleeve
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Table 2, Continued

Part Feature Mapping

Open Reclangular Sleeve

Closed Cylindrical Siccve
. thick wall

Closed Cylindrical Sleeve
o thin walt

Open Cylindrical Sleeve
s thick wall

Rib adjacent to a
Boundary
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3. Polymer characteristics and process condition

Polymer

PP NOVOLEN2300 KX

Friction Coefficient p

0.47 (Roughness | pm)

Elasticity E(7) 1.25x10° Pa
Poisson's Ratio v 0.38
LCjecting Temperature T¢ 333 K(60°C)
Linear Shrinkage 3, 1.2
Volumetric Shrinkage AS, | 3.0178
K (L6
Table 4. Magnitude lor release lorce
Part Feature Fr {N) [F/(N/mm)
I | Closed Rectangular Sleeve| 3794 3.51
2 Closed Cylindrical Sleeve 143 11.38
: thick wall
Open Reclangular Sleeve 74.4 093
3 | Closed Cylindrical Slecve 481 38.28
. thick wall
4 Closed Rectangular Sleeve| 1022 4.26
Open Rectangular Slecve 86.9 0.87
5 | Open Rectangular Sleeve 74.4 0.93
6 Closed Cylindrical Sleeve 968 30.49
. thick wall
2 Closed Cylindrical Sleeve 329 5.82
. thin wall
Open Cylindrical Sleeve 108 430
8| 0
: thick wall
Rib adjacent to a Boundary 12 0.06
9 | X dir
Rib adjacent to a Boundary 9 0.03
ty dir

Fig. 14, Release force distribution.
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Fig. 15. Vidco player deck modelling by using the cjector
pin design system.
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Fig. 16. Ejector pin result of video player deck by using
ejector pin design system.

Fig. 17. Existing ejector pin result of video playcr deck by
using present method.
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