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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 stylus type roughness 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 standard is applied calibration for stylus type surface roughness measurement machine  (hereinafter
refer to “measurement machine™) express or record of section curve. roughness curve and parameter of
roughness of measuring face by stylus.

3. Literature books and documents

1) Standard calibration process of stylus type surface roughness measurement machine (KASTO 92-03-002-
074)

2) Definition and express surface roughness(KS B0161,1988)

3) Stylus type surface roughness measurement machine(KS B0501, 1975)

4) Expression guide for measurement uncertainty (KRISS-98-096-SP)

4. Period of Calibration

To do according to the written request(the request for certificate) from client. In case there is no request, then
record as “according to internal set up period”.

5. Definition

The terminology and name will be followed KS B0161 (Definition and express of surface roughness) and KS
A 3009 (measurement terminology), and others are as below.

1) Length magnification of recording diagram

Expended magnification of recording diagram for displacement of vertical direction against the relative
moving direction between stylus and measuring face (hereunder refer to “moving direction of stylus”)

2) Width magnification of recording diagram

Expended magnification of recording diagram for displacement of horizontal direction against the moving
direction of stylus.

3) Relative error of vertical magnification

Ratio (percentage) difference between the title value of vertical magnification and difference such true value
and the title value of vertical magnification

4) Relative error of width magnification

Ratio (percentage) difference between the title value of width magnification and difference such true value
and the title value of width magnification

5) Measuring force

Static force of stylus on measuring face

6) Change ratio of measuring force

Force on stylus when end of stylus move as unit length (1 4m) to vertical magnification direction
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6. Composition factor of measurement machine
In general, measurement machine is consisted of stylus, detector, amplifier, filter, feeding equipment,
recording equipment and indictor. Figure 1 is sketch of measurement machine.
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Figure 1, Sketch of measurement machine

1) Stylus

In general, it was made by diamond, and shape is cone or pyramid type in whole.

2) Detector

It called pick-up, it sense the vertical movement of stylus when stylus feed on the measuring face and convert
electrical signal.

3) Skid

It is guide stylus to sense the roughness without effect (ex : over range by shape) when measuring face was
sloped or large curvature radius or poor straightness of feeding table. So, it is principle that curvature radius
of skid is larger than composition of roughness of measuring face.(measurement machine to record with
enlarging for section curve is more than 30mm, measurement machine to indicate center line of average
roughness is more than 8mm)

4) Amplifier

In general, signal of detector is weakest and directly recorded diagram of such signal is difficult to read. So,

diagram is enlarged by amplifying signal of detector, but it is principle that title value of enlargement
magnification is chosen in the sheet 1.

Sheet 1, Title value of Iength magnification and width magnification

Title value of Length 1000 =

magnification 1 0000 20000 50000
100000 - -
10 20 50

Title value of width - —
100 200 500

magnification _
l 1000 2000 5000
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5) Filter
Filter is high frequency passage filter to select the roughness constituent of high frequency from the
measured section curve. In general, the kinds of this filter is that connected with series 2 sets of R-C circuit

equal to number of correction, or damping ration as 12dB/cot of high frequency passage filter at using such
equivalence circuit.
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Figure 2 Frequency characteristic of filter

And, such damping characteristic shall be existed between damping curve with 70% of amplitude transfer
rate by cut-off value Ac as figure 2 and damping curve with 80% of amplitude transfer rate. (refer to figure 2)

6) Feeding equipment

It is moving equipment the stylus to feeding direction on measuring face, teeding speed is low to prevent
happening error and shall be constant speed, value for straightness of feeding motion shall be existed less
than the expressed value in appendix 1 within total moving distance of feeding equipment at any location.

7) Recording equipment _
It is recording equipment section curve of the measured measuring face(or magnified section curve) on
recording paper, and line of recoding diagram shall be clear at all of measuring range for recording diagram.

8) Indicate equipment
This equipment is expressed measurement result of roughness parameters (Ra, etc.) with digital or analogue

type. In case of analogue type, it shall be met with requirement such as response time, excess movement

amount and straightness of scale. In case digital type, it shall be have the enough space to display the
required precision.

7. Calibration contents
Calibration contents of measurement machine is 11 items as below.

1) Measuring force and change ration of measuring force
It may be omitted when expected that there are no abnormality on measuring area.
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2) Frequency characteristic of filter

In case it is required compulsory disassemble for measurement machine or there are no proper standard test
sample to use with such propose, then it may be replaced the certificate for characteristic of filter by maker.

3) Straightness of feeding

4) Turn over time of feeding
It shall be done when user of measurement machine request to measure.

5) Straightness of recoded line
It shall be limited for measurement machine which have record equipment.

6) Response time of indicate equipment
It shall be limited for measurement machine which have analogue indicator.

7) Excess amount of inclicate equipment
It shall be limited for measurement machine which have analogue indicator.

8) Change of indicated value according to change of voltage
It may be omitted because change of domestic volitage is less than 5%.

9) Stability of measurement machine
10) Relative error of length magnification

11) Relative error of width magnification

8. The required equipment list and the required minimum performance

Equipment Hemark-
1) Balance - Dissolving power : 1 mg
2) Stylus
3) Oscilloscope
4) Optical Plate or (zauge block Optical plate (over KS B5241 1 grade)

5) Standard test sample to measure length magnification | Gauge block (over KS B5201 1 grade)

6) Standard ruler Over KS B5244 1 grade
7) Stop watch

8) Equipment correspond to item 1)
9) Other required accessories |
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