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Dimensional change of micro forged part on precision cold
forging

M. W. Lee, Y. S. Lee®, J. H. Lee

Abstract
Dimensional accuracy is very important quality in micro forged part, especially on forged part. Dimension of forged

part is changed continuously during forging process. Loading, unloading and ejecting stage affects dimensional of the
forged tool. The elasto-plastic material model for billet and elastic model for die were used to analyze these changes. At

same time, the calculated results were compared and analyzed by the experiment on same conditions.

From the experimental and analytical studies, we can calculated the amount of difference between die and forged part ,

that is 0.49% based on the die dimension. The dimensional change is smaller than that of general sized-forged part, 0.6%.

Key Words : Dimensional changes, SUS, FEM, Formability, Precision cold forging
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Fig. 1 Photo of die for pin hinge
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Fig. 2 Drawing of die and pin hinge
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Table 1 (a) Material properties of die, (b) Material
properties of workpiece

Material data Die
Young’s modulus (MPa) 524002
Poisons ratio 023
Thermal expansion (T -') 6.3¢-006
Thermal conductivity (N/sT) 82.2404
Heat capacity (N/mm® ) 5.7945
Emissivity 0.7

(2)

Material data Workpiece
Young’s modulus (MPa) 206754
Poisons ratio 03
Thermal expansion (T -) 1.2¢-005
Emissivity 0.7

(b)




Table 2= 47} SUS 3029) 3138t =A jolt)

Table2 Chemical composition of SUS 302 (wt.%)

Alloy (%) Cr C i Mn Ni P
sUs302 18 015 | 2 9 02 H AAE (a), ), (c) FELE U5l & ¥4
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Table 3 Analysis Conditions on whole forging stages Age] WstE AHET Fig 5olM= #AE ¥4
Process Loading Unloading Ejecting AE L}‘E}Lﬂ:ﬂ‘ A= o= A 2go] 943H
. . = o9 o 2 9t}
Washer Rigid Rigid Rigid wE e T A
Forged tool Elasto-pastic Elasto-pastic Elasto-pastic
aJength(rm) b_fengthimm)
A A #HMolA LAE ¥aAl(Elasto-plastic) - - - Pt
EAL o] 83l9 1, 24+ Quads mesh® 200007) - // ~
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Fig. 4 Calculated load forging stage
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Fig. 5 Dimension changes on process
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Fig, 6 Comparisons of dimension changes between
experiment and analytical solution
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Fig. 8 Model for general cold die forging from [7]
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Fig. 9 Dimensional changes workpiece of FEM
method and dimensional changes open die from [7]
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