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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 roughness
specimens 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 standard roughness specimens(hereinafter,
roughness specimens), which becomes standard of stylus roughness measuring
machine(hereinafter, roughness measuring machine)

3. Bibliography
(1) Standard Calibration Procedure for stylus roughness measuring machine(KASTO 92-03-

002-074)
(2) Definition and Indication of roughness measuring machine(KS B0161,1988)
(3) Stylus Roughness Measuring Machine({KS B0501, 1975)
(4) Guide line for Uncertainty in Measurement(KRISS-98-096-SP)

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 roughness(KS
B0161) and stylus roughness measuring machine(KS B0501).

6. Definition and Kind of Roughness Specimens
Roughness specimens are defined to test and calibrate performance of roughness measuring
machine. There are a variety of roughness specimens. 1ISO 5436 - 1985(E) categorized as 4 type
of roughness specimens. Its type and purpose for using is as below.
(1) A Type
A type is to calibrate vertical magnification of roughness measuring machine having
displacement-sensitive pick-up and divided into A1 type(flat floor groove) and A2 type(circular
floor groove). — refer to figure 1. In this case, width of groove and curvature radius of circular
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floor should be big enough not to affect the measurement of shape of stylus and curvature

radius.
Al Type
A2 Type
W, R.>> curvature radius of stylus
Figure 1. Structure of A type Roughness Specimens
(2) B Type

B type is to check condition of stylus(curvature radius and damage) and it consists of many
different narrow grooves(B1 type) or a pair of wave form sensitive and none-sensitive 1o
stylus radius.(refer to figure 2)

In figure B1 type receives impact of curvature radius the further going to arrow direction. In B2
type, dense grid of upper side’s Ra value is changed according to size of curvature radius, on
the contrary, lower side stylus is not impacted from size of stylus. We omit calibration method
of B1 type from certificate due to fact that it is not standardized at present.
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Figure 2. Structure of B type Roughness Specimens
(3) C Type
C type consists of simple waveform having constant period and mainly it IS used for
calibration of roughness parameter value. It is sometimes used for calibration of horizontal
magnification by using period of waveform. C type is categorized as C1, C2, C3 and C4
type(refer to figure 3)
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C1 Type: sine wave /\/\/\/\

C2 Type: triangle wave /\/\/\/\
C3 Type: semi-sine wave /_M

C4 Type: arrow wave \_AM_/

Figure 3. Structure of C type Roughness Specimens
(4) D Type
It has irregular cross-sectional curve like machining plate by grinding and is used for final test
of roughness measuring machine. Precision is lower than C type.(refer to figure 4)

D Type | ¥ J/ _

¥/ L ‘AN /
4. mum mﬁ
Figure 4. Structure of D type Roughness Specimens

7. Content of Calibration
(1) A Type
1) A1 Type
In figure 5, average value after measuring more than 5 points being distanced from

perpendicular distance of foot(d) at the same interval, which is from center line of least square
line of C and least square line of A, B.(refer to figure 5)
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Figure 5. Calibration Amount of A1 Type Roughness Specimens
2) A2 Type
In figure 6, average value after measuring more than 5 points being distanced from
perpendicular distance of foot(d) at the same interval, which is from lowest point of groove of
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