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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 roundness
tester 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 roundness test to check roundness
and shape.

3. Bibliography
Standard Calibration Procedure for roundness tester(KASTO 98-01-046-047)

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 standard should be in accordance with KS B0425. ltis
reterred to figure1, 2, 3.
(1) Hypocenter( Ideal circle)
Cross section consisting of points sarne distance from center.
(2) Reference circle
It is most similar hypocenter to the measured cross section. It is divided into minimal
square circle, minimal territorial circle, minimal circumscribed circle and maximal inscribed
circle according to method of calculation.
(3) Out of roundness
Generally roundness is defined as level of deviation that cross section is deviated from
hypocenter to the column. And the value of roundness becomes different according to
calculation method of average circle. Roundness specified in KS is explained as radius in

condition that gap of circle is minimized when inserting circle into two of ideal circle. That
IS, roundness is calculated by minimal territorial circle.
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Figure 1. Roundness Tester(Rotating Table Type)
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Figure 2. Roundness Tester(Rotating Needle Point Type)
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Figure 3. Electric Control Part of Roundness tester
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(4) Straightness
It is defined as the size of deviation of straight line from geometric straight line.

6. Content of Calibration

Measurement ltem Measurement Method

1) Precision of Detector Measured by standard bar or micrometer head or gauge

block
2) Precision of Magnification | Measured by electric circuit or micrometer head
3) Column Direction Rotating

Error of Spindle Standard hemisphere

4) Axis Direction Rotating
Error of Spindle .

5) Straightness(left-right) of
Vertical Column

6) Straightness(upper-down)

of Vertical Column

Note) Item except 1) ~ 3) can be omitted unless client requests.

Optical fiat

Cylinderical square(or straight edge)

Cylinderical square(or straight edge)

7. Required Specification and Minimally Required Performance

Standard Equipment Minimally Required Performance

1) standard Bar for Sensitivity
Test

2) Standard Hemisphere Roundness : to be calibrated less than 0.02 m-xr

3) Optical Flat Flatness : below 0.03 (m

4) Cylinderical Square _ |
or Straiaht Edae Straightness shall be calibrated

Precision : ¥ 3%

5) Micrometer Head Precision : 2 (m

6) Gauge Block KS B5201 Class 0
7) Other Required
Accessories

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

(3) Before calibration, calibration equipment shall be moved to test chamber before 4 hours to
have sufficient thermal equilibrium.

(4) Before calibration, rotate at 20 ~ 30 times at idling condition after inflating oil and air into
spindle.

9. Calibration Method and Detail Procedure
(1) Calibration of Detector Accuracy

Calibration of detector accuracy, that is, gain adjustment of amplitier can be conducted by
standard bar for sensitivity test, micrometer head and gauge block.
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1) Standard bar for sensitivity test

a) Adjust and fix direction of aetector to measure flatness of vertical side of rotating axis.

b) Adjust micrometer to locate X-Y table to be at the center after turning magnification
change switch.

c) After locating near upper side of leveling plate of detector, while rotating spindle
designated rotating direction, adjust leveling screw to make gap of needle and
measuring side be the same with naked eyes.

d) Contact needle to leveling plate.

e) After rotating spindle at 180" and read changed amount of needle, adjust leveling
screw to be half of changed amount.

f) After rotating spindle at 80" again, adjust other screw to be the center.

g) After rotating spindle at 180" , adjust leveling screw to be half of changed amount.

h) While increasing magnification, resume procedure of e)~—g).

i) Make leveling plate be perpendicular to rotating axis of spindle by adjusting up to X500
~X1000.

i) Fix standard bar for sensitivity test on the center of leveling plate.

k) set magnification change switch on minimum magnification after selecting high pass
filter, 1 ~500upr (or 1 ~1500upr) on equipment.

) After locating needle near to calibration bar, adjust X-Y table while rotating spindle to
designated direction and checking gap of needle and measuring side with naked eyes.
And then adjust needle to the center by contacting needle on measuring side.

m) Adjust the center of sphere in the similar way of e) ~f) by using micrometer.

(Less than 50 um of semi-diameter shall be used)
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Figure 4. Sensitivity Test of Detector by using Standard Bar


http://avadocuments2026.com/doc/kia-kes-q-b292-1920
http://avadocuments2026.com/doc/kia-kes-q-b292-1920

