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Monitoring and Analysis on Die Loads in Multi-stage Cold Forging
Process Using Piezo-Sensors
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Abstract

In multi-stage cold forging process, to enhance the productivity and product quality, in-site process monitoring technique

by implanting sensors such as piezo-sensor and acoustic emission sensor has been continuously studied. For accurate analysis

of the process, the selection of appropriate sensors and implantation positions are very important. Until now, in a multi-state

forging machine, wedge parts located at the end of punch-set are used but it is difficult to analyze minute changes in die

block-set. In this study, we also implanted sensors to the die part (die spacer) and compared signals from both sensors and

found that sensing signals from die part showed enhanced process monitoring results.
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Fig. 4. The procedure of in-situ process monitoring
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from die-set (case-3)
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Example Image of failure Change of load graph pattern

Abnormal forming of material
due to eccentric insertion Into die

Fig. 9. Process monitoring example graph

from die-set (case-4)
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Example Images of failure Change of load graph pattern

Could not detectable

Very small chipping at the bottom edge of die

Fig. 10. Process monitoring example not detected
on both(punch-set and die-set) sensors (case-5)

ohe Wtgx o] RuUEHE 2 24 9

ot

oz
N
o N
lo
oM.

oy ol ol
o il
ox &

H
N

2
Lo
CICON

o ot 12 ol wx

2 o
o X
[ein
X dlo
i o2
=
2 =
ot >
o
=
- 4
o =
2
-]
a
Z.
=
[72]
a
=
w
o
a)
ol
to O,
)
ofo
ol

=)

e
!
2
X

*» o e
o,
to
o rf
ob
2
N,
r
lo,
N
it
>

)

-z

=2

!

o

N

il

i

BN

ri{
ol
-

4o o R oox

£ 4o o
X o T
2 X 0

ooy
EO
z
o
ol
el

32

o}ﬂmg‘},.‘ﬁr—{u: o

oft o
i
o
=1
o
Hd rlr
g
rj—f_(E

2
o

ae)
=2
ri‘
2
i
o
g By

o o
)
ox
oX,
ofl
l
oft
Jr
=
>

o o
ol
ol

4oz
rﬁﬂrﬁﬂug‘%

o

Y

:Oé
z

y
ol
Bl
QL

Horp
2

Al

oft

ot
o ol

=)
=
b

flo ki

qr X
=g N
32
rlr
=

b
9

fr = ¢

N

N

S

R

o
ot g

3

32

ol -{E
X4 2
R
i
it
Mo

X o K
)

o o to
ofk

o
2

et

NIy
oW ig
filo E r
”g; )
- =
4y &

o2 &9
i)

7142(FA W3 20003950) A
AFIYrt.

o >

REFERENCES

[1] The Engineering Committee Division II, Small
Procucts Industrial Fasteners Institute, 1984, Cold
formed parts yeld impessive cost benefits,
Manufacturing Eng., pp.43~48

[2] T. j. Drozda, 1983, Money saving innovation in
automatic forming, Manufacturing Eng.,pp.32~39

[3] N. Shojiro, 1984, Accurately forged parts by modern
super-multistate parts former, Metal working Eng.
Marketing, pp. 98~100

[4] K. H. Jung, 2018, Development of WC-Die Fatigue



10

[5]

(6]

A% AT

life Prediction Method in Cold Forging, Forging
Symposium, Kor. Soc. Tech. Plast. pp139~152
I. W. Kwon, K. H. Jung, Y. H. Seo, S. J. Lee and S. D.

Choi, 2017.11, A Development of fatigue life

predicion technique of cold forging die, Proc. Kor. Soc.

Tech. Plast. Conf. pp75

K. H. Ann, H, Y. Cho, S. J. Heo and J. H. Kang, 2019,
A Study on the Cold Forging Die Design for the
Adapter of Automobile Engine Mount considering

Tool Service Life, J. Korean Soc. Precis. Eng., Vol. 36,

o2
of»
tfu

[7]

(8]

olgs - A1
No. 12, pp1107~1115
https://doi.org/10.7736/kspe.2019.36.12.1107

S. Y. Kim, 2018.05, Visualization of Manufacturing
Process Using Bolt Type Piezo-sensor, Proc. Kor. Soc.
Tech. Plast. Conf. pp24~25

Y. H. Seo, 2021. 30(4), A Study on Improving the
Presion of Quantitiative Prediction of Cold Forging
Die Life Cycle Through Real Time Forging Load
Measurement, Trans. Mater. Process. pp172~178
http://dx.doi.org/10.5228/KSTP.2021.30.4.172



