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KES Q-B300

1. Summary

This " Standard calibration procedure (SCP) " has been prepared by the Korea Association of
Standard and Testing Organizations(KASTO) toward a goal of uniformity in the field of calibration.
The contents of this SCP describes procedures related to the calibration of the Toolmaker's
Microscope and shows methods of expressing the calibration results including the uncertainty in
measurement.

The terms for describing the procedure are used in the meaning 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 tool microscope and similar measurement
machine to measure length and outlines with observation measuring object on 2 axis feeding
table by optics.

3. 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”.

4. Definition

Word and title in this standard is followed KS B 5602(tool microscope), and the basic
structure is made up of the fixed microscope to reduce error in precision measuring, the
feeding table to load the measuring object, the cross feed table to move front & rear and right
& left direction against table, and the rotation table on the cross feed table to measure the
angle and extreme coordinates. And also, there is special lighting equipment to measure
outline.

General structure and title of too! microscope was briefly expressed as Figure 1. Tool microscope is
composed of 2 axis feeding equipment, where put on the measuring object, and rotation table,

movement amount detecting equipment, object lens and eye lens in optical system, light equipment
and base.

Qbservation micro scope
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Figure 1 General structure and title of tool microscope
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5. Calibration contents

1) Liner accuracy of feeding table

2) Rotating angle accuracy of rotation table

3) Straight degree of table (Left & right and front & rear direction)

4) Right angle degree between left & right direction and front & rear direction of table
5) Displacement of rotating center of rotation table (rotation error)

6) Magnification error of object lens for outline measurement

7) Displacement against rotation center of cross line of angle eye lens (rotation error)
8) It will be omitted not requested by user other than above calibration items.

6. The required instrument list

The required instrument for calibration is as below
No

Name of instrument Remark

P I erwaiiihihi e . e e ————_——. T ERNRINNNNANNN=.., |

Micro-indicator/electronic Minimum scale shall be at least within 1.0 um
micrometer

- Straight edge Straight degree : within 1.0 um

1 Bt .
. (s)qv:;r ;) grade | type in described in KS B 5204(try

Calibrated by 0.1um precision or have precision
accuracy10 times than measuring object

Standard rule

Over 1% grade in described in KS B 5254(Precision

surface plate)

Polyg:)n More than 8 face

Autocollimator Minimum scale : within 1minute
Marked cross line (+)
No. 4 instrument is required to measure the liner type accuracy of table among the above
Instrument, and it can measure the liner type accuracy with gauge back or laser interference meter.

Precision surface plate

7. Preparation

1) Careful reading the calibration procedure before calibration

2) Move calibrating object to calibration place and make heat balance on the surface plate before
calibration

3) Cleaning all of the calibrating materials, and arranging in specified location to easy calibration

4) It shall be cared to directly prevent transfer body temperature to standard object with using
gloves or clamp when handling the standard objects.
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8. Calibration procedure

1) Accuracy of table feeding

(1) Left & right direction (X axis direction)

a) Put standard rule center to parallel with movement direction on table and setting axis to
consistent with observe by observation microscope .

b) Adjust standard rule and tool microscope o zero point .

c) Transfer standard rule as specified length with observe by observation microscope ( in general
transfer 5Smm or 10mm units).

d) Get the calibration value from deduct average value of measured values from transfer length of
standard rule with repetition

(2) Front & rear direction (Y axis direction)
Set standard rule tightly consistent with movement direction of front & rear of table Get measured
value with above procedure b) to d)

2) Rotation angle accuracy of rotation table
(1) Put polygon on the center of table in tool microscope. At this time, set consistent rotation center
of polygon and rotation center of rotation table
(2) Arrange collimator as figure 2. At this time, to make collimator toward reflection face of polygon,
and adjust the read value of collimator to zero
(3) get the read value of collimator during rotate the rotation table as distance angle of polygon.
(4) Get error at each measuring points
2t Autocolimater .. 12 facce mirror
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Figure 2. Measurement rotation angle accuracy of rotation table

3) Straight degree at horizontality face of table movement (refer to figure 3)
(1) Left & right direction (X axis direction)

a) Cleaning precision straight rule (or try square), and evenly put with left & right feeding direction
of table on the table.

b) Contact head of electric micrometer to using face of precision rule, and adjust zero point.
At this time, electric micrometer have to other fixing point, not feeding table.

c) Adjust axis with repeatedly moving left & right direction of table to parallel move with using face
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