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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 surface plate
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 surface plate.

3. Bibliography
(1) KS B 5241, 1ISO 17025, KS A 3009
(2) Guide for Uncertainty in Measurement(KRISS-98-096-SP)
(3) Standard Calibration Procedure for Surface Plate(KASTO 97-01-1520-066)

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

B5254(Surface Plate) in principle , the other terminology shall be in accordance with KS
A3009(Terminology of instrumentation).

6. Performance of Calibration and Calibrating Instrument

Calibration item Performance Calibrator(Method)
Measuring Range

1) Appearance - Visual Inspection

2) Flatness all ranqge Precision Level or autocollim

t
Cast ron Stone

Thickness of used side

Side

Side
A Foot

F—Y
Thickness ™ Side

Figure 1. Name of Surface Plate
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7. Required Specification and Minimally Required Performance
Required standard equipment and minimally required performance during calibrating

are as below.

Standard Equipment Q'ty M'”Z:gsrlrﬁaer?cuelred

1) Precision level or Flesolvin_g power:0.01mm/m
Autocollimator or Resolving power : 2 sec.

Laser interferometer Resolving power : 0.01 ¢m
2) Straight Bar or Edge
However, other equipments can be replaced according to kind and rank of calibrator.

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

(2) Before calibration, calibration equipment shall be moved to calibration chamber have

sufficient thermal equilibrium.
(3) Make clean the required equipment for calibration.

Square Union Jack

Figure 2 Example of Determination of Base Line
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9. Calibration Method and Detail Procedure

(1) Mark measurement line on surface plate. In this case, the edge shall be excluded.
edge shall be 10mm if it is not exceed and less than2% of small side. Determination
ot measuring line is various and some widely used example are shown in figure 2.

(2) Place straight bar on measuring line and record measurement value of precision level
or autocollimator by moving reflector or precision level along to the same center gap of
tfoot straightly. In order to remove flathess measurement affected by surface plate
movement, when using precision level, place straight bar on surface plate, when using
autocollimator, place two units of autocollimator in parallel and move one of
autocollimator. In this case, it is desirable to measure the difference of indicated value.

G B
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I |
H C
Figure 3. Name and Location of Measuring Line
(3) Upon completion of one of measuring line, resume the procedure of (2) to solve value

of all of the measuring lines and calculate flatness of surface plate by combining data
according to 10. process of data.
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10. Process of Calibration Data

The following is the explanation by one of examples for process of calculating uncertainty
when calibrating surface plate. it is very inconvenient for people to calculate each
calibration due to complex calculation. However, it is easy 10 calculate flatness and
uncertainty by setting programming using worksheet(or computer programming). Using
precision level(Foot length is 100mm, resolving power is 0.01 mm/m), calculation result is
explained table 4 with surface plate size 800 mm X 800 mm.

(1) Calculation Methoa

This identifies how value of precision level in 8 is calculated to solve flatness. There are

various methods to calculate flatness. Among them widely used method is that after

setting center of surface plate as height “0’, make height of facing two points be the
same. It explains this method.

1) Calculate by proportional allotment theory to make end points of diagonal AC& BD be
the same and value of central crossing | to be “0".

2) Calculate by proportional allotment theory to make measuring line AB, AD, BC, DC be
the same of height of points of A, B, C, D solved in 1). (ex :in case of AB, calculate to
make value of A, B be the same of points A, B solved in 1).)

3) Incase of GH, EF, calculate to make height of both end point be the same of E, F, G, F
solved in 2). In this case, value of | solved In GH, EF can be deviated from O. It is
called closure error and the more the value minimizes, the more precision Of
measurement is taken.

Table 1. Calculation Example of Surface Flatness

M easurng Vak Read Vale DI_:;E:t Cumubkted value |Correction V alue He ghtD iflerence on
urng Talel 001 mm /) ‘.;)“ ” () Base po int{um)

0 0 -16 46
i 4 4 —45 -4 1
2 17 21 44 23
3 5 26 43 -17
4 16 42 Y. 0

5 -19 23 | 41 18
6 -4 19 40 21
7 18 { 39 | 38
8 -9 -8 38 46
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