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Abstract— The quality of injection molded parts can be defined as their appearance, dimension or mechanical strength. In case of the
usage as assembled parts the dimensions of molded parts will be the target of quality management. Shrinkage allowance is given in
the stage of mold design because the molded parts shrink due to the characteristics of molten resin during the injection molding. The
optimization of processing conditions should be done to obtain an accurate dimension of molded parts within an allowable error range.
In the present paper, the difference between designed and measured shrinkages at the specific position is minimized as an objective
function, the IDESIGN program is used to derive optimal conditions in injection molding. The shrinkage variation according to the po-
sitions of molded parts and the depth of sink-mark are chosen as constraint conditions of inequality equations of processing variables.
And the maximum and minimum values of processing variables within processing windows are applied for the boundary conditions.
Keywords: injection molding, optimization, shrinkage, recursive quadratic programming
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Fig. 1. Fish-bone diagram on injection molding process.
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Fig. 2. Schematic diagram of IDESIGN S/W.
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Fig. 3. Procedure for the optimization of injection molding process.
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Table 1. Experimental conditions by orthogonal array

factors Vi Hp Ht Ct
1 0 0 0 0
2 0 0 0 1
3 0 1 1 0
4 0 1 1 1
5 1 0 1 0
6 1 0 1 1
7 1 1 0 0
8 1 1 0 1
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2% 22 FATAAD ) 2 24 49 L sl
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70/20%=20/30/20 mm/s, —19|A] 10/70/20%=27/40/27 mm/s,
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Table 2. Experimental conditions by central composite array
factors Vi Hp Hit(sec) Ct(sec)

1 -1 1 8 20

2 -1 -1 8 20

3 1 1 8 20

4 1 -1 8 20

5 0 0 8 20

6 0 0 8 20

7 0 0 8 20

8 -15 0 8 20

9 15 0 8 20

10 0 -15 8 20

11 0 1.5 8 20
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: cost function
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k : number of iteration

L : Lagrange function

q : nxp matrix of given constants at equality constraint
r :sum of all the Lagrange multipliers

R : penalty parameter

t : trial step size

: Lagrange multiplier for equality constraint

: Lagrange multiplier for inequality constraint

% < £

: n dimensional vector of disign variables

a2 ARKt

: step size in search direction

=3

. constant

< ™

: specified constant between 0 and 1
€, : permissible small number for constraint violation
€, : permissible small number for convergence parameter

¢ : Pshenichny's descent function
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