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Development of a Portable Measurement Instrument for Quality
Control of Large-sized Die
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'Department of Naval Architecture & Mechanics, Chosun College of Science & Technology
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Abstract Existing measurement methods using microscopes or surface roughness measurement instruments for surface
control in manufacturing die are low in their efficiency when they are applied in industrial fields due to structural
problems. Therefore, it is very important to develop a measurement and analysis system which can enhance efficiency
in the measurement of different-sized manufacturing dies and provide quality control regardless of location. This study
aimed at the development of a portable surface measurement system to satisfy this need. This measurement system
was designed and manufactured in such a way as to divide it into three parts: the Base, the Body, and the Optical
system. As a result of testing the system, the surface roughness was measured with an accuracy between 94.9 and
99.9%, and the deviation in the measurement value of a circle was within 2um.
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[Fig. 2] Photographs of a base
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[Fig. 1] Assembly drawings of a prototype
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(a) Body (b) Rotating operation part

[Fig. 3] Body and rotating operation part
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[Fig. 4] Distinction of a regular reflection
lighting
(a) Regular reflection lighting (b) Slope lighting
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[Fig. 5] Photographs of a positioning stage
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[Fig. 6] Drive-only programs

[Fig. 7] Photographs of a portable measuring instrument
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[Table 1] The surface roughness data of the specimen

by the contact-type (unit : zm)

Standard specimen N1 N2 N3
1 167 35 7.06
2 1.69 348 712

Ra
3 1.71 351 708
Avg 1.69 350 709
1 5% 1369 2743
2 534 1345 2714

Rz
3 592 1356 27.36
Avg 590 1357 2731
1 7.02 1453 2855
Ry 2 714 1446 2845
(Rmzx) 3 72 1442 2841
Avg 712 14.47 2847
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[Fig. 8] The surface roughness graphs of the specimen
(a) specimen NI (b) specimen N2
(c) specimen N3
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[Fig.

(c)

9] Image by a portable measuring microscope

(a) image N1(Ry:7¢m) (b) image N2(Ry:15.m)
(c) image N3(Ry:30.m)
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[Fig. 10] Measured data by the contact type and

portable type
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[Table 2] Measured results by the ring gauge

Ring Measurement data(mm)

gause 1 2 3 4 5

Avg

400Imm | 4002 | 4.003 4004 | 4002 | 4003

8.002mm 8005 | 8006 | 8004
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[Fig. 11] The surface state of the same machining
conditions
(a) Die 1 (b) Die 2
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