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The elastic strain analysis of forged product and die
according to the forging mode
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Abstract

In the cold forging, elastic deformation of the die has been investigated to improve the accuracy of
cold forged parts with F.EM analysis using DEFORM, and with experiments using strain gauges.

In the experiments, initial billet was selected to easily find the effect of elastic deformation according
to the forging modes, extrusion and upsetting type, and only extrusion type. Elastic deformation of the
die can be obtained by the signal from the strain gauges and this signal can be amplified by data
acquisition system during the process. In the FEM analysis, two types of analysis are used to predict
elastic strain of the die.

To improve an accuracy of forged product and die dimension, this study compared with strain
distribution between experiment and FEM analysis. As a result, the history of the deformation of the
die and elastic recovery of forged product can be obtained by the elastic strain analysis of forged
product and die according to the forging modes.
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Fig. 2 The locations of strain gauges attachment
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Table 1 Mechanical properties of die materials
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Extrusion & Upsetting Mode Extrusion Mode
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Table 2 Elastic strain calculated by F.EMM and mearsured by strain gauge

e . R , Circumferential direction
L Radial direction of die surface at top{ Circumferential direction of die . K
Direction X . of die surface at side
positon surface at top position .
position
Displacement | 16mm | 27mm | 32mm | 37mm | 16mm | 27mm | 32wm | 37mm | 5mm | 10mm | 15mm
E&U | 0.00027 |-0.00001 | 0.000004 | -0.00005| ~0.00062 | 0.00051 | 0.00043 | 0.00037 | 0.00023 ; 0.00019 | 0.00015
FEM
E | 000029 |-0.00002|-0.00001 | -0.00007 | 0.00074 | 0.00054 | 0.00045 | 0.00038 | 0.00023 | 0.00020 | 0.00015
Experi E&U | 0.00048 | 0.0003 |-0.00001 | 0.00016 | 0.00011 |-0.00015| 0.00018 | 0.00024 | 0.00012 | 0.00015 ; 0.00011
ment
e E | 0.00037 | 0.00048 10.00019 0.00018 | -0.00011 | 0.00014 | 0.00015 | 0.00015 | 0.00011 | 0.00014 | 0.00010
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Fig. 5 Specimens according to forging
process
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Fig. 6 Elastic strain distribution for final step in extrusion and upsetting mode
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Fig. 7 Elastic strain distribution for final step in extrusion mode
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