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A Study on Improvement of 100 Tons Toggle Injection Molding
Machine’s Weight Using Numerical Analysis
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"Hwaseung R&A Co., Ltd.
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Abstract Nowadays, three-dimensional computer added design(3D CAD) tool are widely and actively used for
design of mechanical machine. Because using the tool is more effective to understand design concept and to
collaborate with other operation than using two-dimensional design tool. In this study, the 3D CAD tool which
is called I-DEAS was applied for three-dimensional modeling of main parts and assembling of modeled parts
for identification the entire shape of a injection molding machine. In addition, a study was also performed
regarding reduction for the weight of main plates for saving production cost and energy in the machine. A
finite element method(FEM) program in I-DEAS tool was used for the improvement study. First, the current
main plates were structural analysed and then the plate deformations, weak regions and stress distributions were
graped. By the FEM results, the 2nd improved designing of the plates was conducted such as reinforcement or
slimming of the plate wall thickness. The 2nd structural FEM was performed for verification of the redesigned
plates and then the FEM results were compared with the Ist FEM’s result. The weight of the main plates
were averagely reduced approximately 3 - 7%. By these results, it was seemed that the improved plates have a
useful availability.
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[Fig. 1] Extra parts of clamping unit : (a)Tie bar (b)Short
link (c)Long link (d)Cross link (e)Cross head
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[Table 1] Plate size, thickness and weight
Plate Size Thickness Weight
(mm) (mm) ™)
Fixed plate 170 3959.2
550
Moving plate X 190 4145.4
550
Tail stock 230 4655.0
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[Table 2] Mechanical properties of FCD45

Property Value
Elastic modulus (MPa) 116,620
Yield Stress (MPa) 348.8
Density (kg/mm3) 7.15¢-006
Poisson’s ratio 0.26
[Fig. 2] Injection molding machine plates : (a)Fixed plate
(b)Moving plate (c)Tail stock [Table 3] Element and node number of plates
Plate Element No. Node No.
Fig. 3& 9HA 331 RElES XS B AEV|E Fixed plate 52520 75264
UeRH Aot Moving plate 61025 88510
Tail stock 80245 105680

[Fig. 3] Assembly modeling for clamping unit
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[Table 4] Summary of FEM results

Defor- . Reduction
Plate Stress mation Weight weight
(MPa) N)
(mm) N)
1st 101 0.069 3959.2
Fixed 107.8
2nd 109 0.07 3851.4
1st 128 0.061 41454
Moving 147.0
2nd 120 0.069 3998.4
i Ist 175 0212 4655.0
Tail 3234
stock 2nd 152 0.148 4331.6
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