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1. SUMMARY

This “calibration standard(CS)" has been prepared by the Kia Motors Corporation(KMC)
toward a goal of uniformity in the field of calibration.

The contents of this CS describe procedures related to the calibration of the outside
micrometer gage and show methods of expressing the calibration results including the
uncertainty in measurement.

The meanings of terms used for describing the procedure are defined in terminology section.
In appendix, an example of the calibration certificate is presented.

2. Scope of Application

This calibration standard shall be applicable for calibration of outside micrometer or
digital outside micrometer.

3. Bibliography
(1) KS B 5202, ISO 17025, KS A 3009

(2) Guide for Uncertainty in Measurement(KRISS-98-096-SP)
(3) Standard Calibration Procedure for Inside Micrometer (KASTO 99-01-1110-082)

4. Period of Calibration

Keep calibration period in case of being requested document by a client, if not, it shall
be recorded of “keeping self-established period”.

5. Definition and Name of Terminology

Terminology used in this calibration standards should be in accordance with KS

B5202(Outside Micrometer) in principle , the other terminology shall be in accordance
with KS A3009(Terminology of Instrumentation).
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Figure 1 Name of Inside Micrometer
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6. Performance of Calibration and Calibrating Instrument

C Performance :
Calibration ltem Calibrator(Method)

1) Appearance - Visual Inspection
Optical flat,

2) Flatnefi Monochromatic light
Optical parallel,
Monochromatic light or Gauge
biock
Gauge block

Spindle, anvil

3) Parallelism Measuring Plane

4) Precision of Scale All ranqge

7. Required Specification and Minimally Required Performance
Required standard equipment and minimally required performance during calibrating

are as below.

Standard Equipment | Qty | Minimally Required Performance
Category: 0.5 ~ 100 mm,
1) Gauge Biock Rank : KS B5201{(Gauge Block) class 2
2) Long Gauge Block Category: 125 ~ 1000 mm,
Caliper Checker

Rank : KS B5201(Gauge Block) class 2
3) Gauge Block Accessories

4) Optical Flat Rank : KS B5241(Optical Flat) class 1
5) Optical Parallel

6) Surface Plate ' Rank : KS B5244(Surface Plate) class 1
5) Monochromatic Light

However, other equipments can be replaced according to kind and rank of calibrator.

8. Preparation
(1) Betore calibration, read carefully the procedure and prepare equipment.

(2) Check damage of each part of micrometer measuring plane, handle, friction stop.
(3) Before calibration, calibration equipment shall have sufficient thermal equilibrium.

(4) During handling calibration equipment, be careful not to transfer body temperature by
using gloves and handle grip.
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9. Calibration Method and Detail Procedure
(1) Flatness Test
1) Place anvil or spindle for micrometer under monochromatic light.
2) Put optical parallel or optical flat on anvil or spindle.
3) Be wringing with adequate pressure to be seen 3 ~ 4 fringe.
4) Measure flatness by reading band curvature of fringe as below.

Figure 2 Fringe of anvil and spindle for Flatness Measurement

Flatness is multiplied value of band curvature (b/a) to half-wavelength of monochromatic
light. Therefore, if wavelength of monochromatic lightis A , flatness =a/b x A /2.
5) For other anvil and spindle, proceed flatness testing according to 2) ~ 5).

(2) Parallelism Test

Parallelism test between anvil and spindie shall be as follow according to measuring range.

1) Less than 125 mm
a) Locate optical parallel between anvil and spindle and turn it adequately to be wringing
by using friction stop. In this case, be careful not to have spindle wringed tightly.
b) While changing location of optical parallel to make it easy for fringe to be seen on anvil
and spindle using monochromatic light, repeat the process of wringing spindle.
c) Count the number of fringe on anvil.
d) Count the number of fringe on anvil in up-side-down with paying attention not to move
optical parallel.
e) After adding the number of fringe as calculated in ¢) and d), calculate the parallelism by
multiplying it to half-wavelength(\ /2) of monochromatic light..
f) Repeat the process of a) ~e) for optical parallel having different thickness.


http://www.avadocuments.com/doc/kia-kes-q-b281-1920
http://www.avadocuments.com/doc/kia-kes-q-b281-1920

