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Development of a Precision Management System for Quality Control
of Progressive die
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'Department of Naval Architecture & Mechanics, Chosun College of Science & Technology
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Abstract The surface management of metals was performed with a tool microscope or surface roughness
measurement instruments. These methods were not efficient for checking the surface status of the die in the production
field. For this reason, an analysis system or measurement system to monitor the wear, defects and surface status as
a die ages is required. This study, developed surface analysis software for automatic analysis and standardization of
a die or processed products. Software was designed to measure the basic features, such as circles, dots, and lines.
The captured images were rendered as three-dimensional representations so that the depth of the grooves on the die
and segmental profiles could be estimated. As a result of experimental analysis, the surface roughness was measured
with an accuracy more than 93.2%, and the maximum deviation in the surface roughness for the brightness of the
lighting was within 3um. The confidence in the device's precision was assured. These results show quality control

through efficient surface analysis.
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[Fig. 11 Photographs of a portable measuring instrument.
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[Fig. 2] The process of generating a three dimensional
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[Table 1] The surface roughness data of the specimen
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[Fig. 3] The process of synthesizing multiple images.
2.25

2tk Fig. 3

R0
KIr

o
o

o
o
Why

Ho
_

o
il

A=
ol
ﬂo
N
o
plo
o

O
o)

o
Bl

N
22

ﬂo

Zo] 75 9t} Fig. 4% Z2ade] =

o] 9] 1/4
ek

o
_—Al#
o

o))
A

oV
)]

2 1ym o] F% §- o)A

ol
1o°
=0

e

T

H

AT A -Z

T2
=2
=

v

L
L

o] 3D o]7] A5}

tol o1zl 3D o] A]
Fig. 5(a)~(d)ell Hehfiet =

5]

s

1

%

i

N1, N2, N3, N4

o

9]

H}-&k
Ao
b

=
R

I

[

=

%k

ol A 7

5

1o
™
X
=
o
8
o)
=0

el A 3

kel
5436

35

<2

&

£l Dafaut~

-Q@mkEa

IEEERITIOORR R 3%
[Fig. 4] Ring gauge measurement.



ZRIHANE 539 FEHE A% A=dY Al2" A

Al =gl A gk gho] Aew g dRlsty] s 4 4] [Table 2] Measured data by the contact type and
EW EE 2932 4este] Table 201 thehigic. portable type.
Standard Contact type Portable type Accuracy
specimen Ry (1) Ry(gm) (%)
N1 1447 150 96.3
N2 2847 320 949
N3 53.63 50.0 932
N4 10615 1050 9.9
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[Fig. 5] Three dimension image of the portable
assurance system.

(a) Specimen N1(Ry:15/m) (b) Specimen N2((Ry:32m)

(c) Specimen N3((Ry:50m) (d) Specimen N4(Ry:105:m)
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(a)

(c)

[Fig. 6] Three dimensional image and measured
data(Ry) corresponding to the maximum
brightness of the lighting.

(a) 10%(51m) (b) 20%(50um) (c) 30%(48m)
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[Fig. 71 Three dimensional image after milling.(Al)
(a) Surface state (b) 3d image (Ry: 33um)
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