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A Study on the utilization of electronic micrometer
for flatness measurement of precision surface plate

G.Y. Kim, LH. Woo, J.S. Lim, M.S. Chung, and CE. Kim

ABSTRACT

The flatness of a precision surface plate is generally measured by using
precision angular measuring instruments such as laser interferometers,
autocollimators and electronic levels. Since these instruments are expensive and
measurement procedures are complex, such methods are not widely used in
industries.

In this study, an electronic micrometer that is easy to use and inexpensive to
produce was developed in order to solve this problem.

The flatness of a black granite surface plate, measured using this device was
compared with the values obtained by using the conventional three methods.
The results were consistent within +1um.

It proves that the flatness measuring method using electronic micrometers can
be utilized for quantitative measurement.

An accessory device that can improve the precision of measurement by
attaching to the electronic micrometer was also designed and fabricated.
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Flatness measurement by Laser In-
terferometer

Photo 1.

Photo 2. Flatness measurement by Autocoll-

imator

Photo 3.

Flatness measurement by Electro--
nic Level
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Fig. 2 Flatness measureing principle by Ele-
ctronic Micrometer

(P1, P2 : fixed feet, P

foot)

3 :  movable

2204 W Py, Pre 2Ee 3, A4 A
£ Py, P7} o] = M J1EX dold, Pie 21
o) 3ol ot stz g o= Av|utel A olE
o] F4ug bl

714 W Py, Pt A5k gk 553 A
fell FolAEH, Pt d&HEHY T35 HA
ste] AA Ao L 25 el A B Aol F

2 23 5%A0 FAga)o) 224 Ar|nfelaz
1819] wl-& (gain)Z=A-& sha, w& 2] ¥
Fof optical flat &3 22 7| FE2ANA 5384
o) JHzH& AAEHA gt

Arloto] 3 2uHE o 83 HHE S 4
£5 = w2 Ak T e AR s A
o] 71&A Hol H7| wio W F2E V|EHLAL
2 # %}= autocollimator, laser interferometer
B3 e SAPYT 42 o) 7} ek,

2Y3 Ar)ulo] 2 Zn|HF o] 88 HHE 573
Zalel] o3 4D FTHAHE vebd Aelch,

=1

imagenary
reference line -

dalum_ line
—---n

0 1 2 3-------e- R T P

Fig. 3 Measured surface profile by flatness
measuring device with electronic mi-
crometer
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Fig. 4 Assembly drawing of flatness mea-suring

tool
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with Electronic Micrometer
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Photo 4. Flatness measuring tool with Ele-

ctornic Micrometer

Photo 5.

Flatness measurement by Electro-
nic Micrometer
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Fig. 7 Measuring resuit by Electronic Level
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Table 1. Comparlson of flatness measuring
results,
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