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A Study on the Measurement System for Alignment of Cylindrical Forging Die

Jae-Woong Youn*

| Abstract |L

In most multi-stage forging processes, the die spotting process or alignment of punch and die depends on the manual
operation. It results a very tedious and inefficient procedure, thus the proper measurement system is needed to improve
productivity and accuracy. This paper proposes a measurement system for alignment of die and punch which has
a cylindrical holder, and describes the system concepts using 3 eddy-current displacement transducers and precise
measurement jig. In order to apply this measurement system to real situations, the measuring procedures and system

calibration method, etc. are proposed. Finally, the accuracy and productivity of this measurement system are investigated
in this paper.
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Fig. 1 Multi-stage former and forming dies
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Table 1 Specifications of eddy current sensor

Item Specifications
Model Keyence EX-110
Measurement Range 2mm
Resolution lum

Eddy current displacement

Assembly hole
4 sensor

Punch center

Radial Movement
for Calibration

Fig. 2 A Schematic diagram of sensor system
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Fig. 3 Sensor circle and punch circle



Fig. 4 Calculation of punch holder center
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Fig. 5 Measurement system & simplified test bed of
former

(a) Detail design of test bed
(b) Manufactured test bed
(c) Calibration jig

(d) Sensor system
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Fig. 6 A schematic diagram of sensor controller
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Eddy current sensor
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Display Unit Pendant

Fig. 7 Manufactured sensor controller
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Fig. 9 Measurement of die alignment
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Table 2 Repeatability of the eddy current sensor

&9 AlA 72

1.173mm

1.158mm

1.180mm

1.145mm

DN B W N =

1.188mm

A FHA 0.014mm

Table 3 Repeatability of the proposed measurement

system
< THHE-X | 3HFE-Y
1 +0.497 -0.094
2 +0.446 -0.089
3 +0.443 -0.071
4 +0.448 -0.083
5 +0.473 -0.061
AY) FFHA} 0.019 0.011
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Table 4 Final position accuracy of the measurement

system
kil 7|1& FHE 3% =
1 (1.0, 0.0) (0.991, -0.012)
2 (0.5, 0.5) (0.511, 0.483)
3 (-0.5, 0.5) (-0.513, 0.511)
4 0.5, -0.5) (0.507, -0.493)
5 (1.0, 1.0) (1.021, 0.987)
Bt A= dx 0.017
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