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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 if the Gauge block
and shows methods of expressing the calibration results including the uncertainty In
measurement. This terms for describing the procedure are used in the meaning defined in
terminology section.

2. Scope of Application
This calibration standard shail be applicable for Gauge block at 0.5~500mm and a
equipment for comparative calibration.

3. Bibliography

(1) Standard Calibration Procedure for Gauge Block (KASTO 97-01-003-002)

(2) J.S. Beers, C. D. Tucker “NBS IR 76-979, Inter-comparison Procedure for Gauge Block
Using Electro-mechanical Comparators”

(3) J.S. Beers, C. D. Tucker “NBS IR 73-239, Gauge Block Flatness and Parallelism
Measurement

(4) J. S. Beers, J. E. Tayor “NBS TECHNICAL NOTE 962, Com-tact Deformation in Gauge
Block Comparisons”

(5) K. G. Blrch “NPL Report MOM 29, Uncertainties in the Measurement of Gauge Block by
Interferometry”

(6) Korea Industrial Standardization “KS B 5201 Gauge Block”

(7) Guide 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 KS
B5201(Gage Block), the contents are as follows.

(1).Dimension

Dimension of Gauge Block in a certain point(except 1mm from the corners) on the
measuring flat is length(L) of perpendicular from the point to surface plate in the same

surface and the same material being wring to the other measuring flat. (refer to figure 1)

Figure 1. |
Measuring Plate
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(2) Median Dimension
Median dimension is M from the middle of a certain measuring plate.(refer to
figure 2)
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Figure 2. Median Dimension of Gauge Block
(3) Maximum and Minimum Dimension
Among measuring dimensions of a Gauge Block, the biggest one is maximum
dimension(L1) and the smallest one minimum dimension(L2). (Figure 3)
(4) Dimension and Dimension Deviation
Dimension deviation(P) of a Gauge Block is the difference between maximum
dimension(L1) and minimum dimension(L2).

Figure 3. Dimension Deviation of Gauge Block
(5) The kind of Nominal dimension of Gauge Biock commonly reters to the

following Table1 (unit:mm)
Nominal Dimension | Stage
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Remarks) Nominal dimension for protection Gauge Block is commonly 1imm and 2mm.

(6) Accuracy Rank for Gauge Block

Rank for accuracy of Gauge Block is divided into 4 ranks(00, 0, 1, 4). Dimension error for
each rank(dimension — nominal dimension) and dimensional deviation should not exceed
the values shown in the Table 2.

Table 2 Ranks for Accuracy

Nominal Dimensicn
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Rank (unit: um)

(mm) 0 0

Above | below | Pmension | Dimension | Dimension | Dimension | Dimension | Dimension | Dimension | Dimension
- Ermor | Error Error i  Error Error Error : Error |  Error

10 | 006 | 0.05 012 | 010 | 020 | 0.16 | 0.45 030
10 | 25 007  0.05 0.14 | 0.10 0.30 0.16 | 0.60 0.30
""" 25 | 50 010 | 006 | 020 | 010 | 040 , 018 | 080 | 0.0
50 | 75 012 | 006 | 025 | 0.12 0.50 018 | 1.00 0.35
75 | 100 | 014 | 007 | 030 | 012 | 060 | 020 | 120 | 0.35
100 | 150 | 020 | 008 | 040 | 014 | 080 | 020 | 1.60 | 0.40
150 200 [ 025 | 0.09 L 050 | 0.16 1.00 025 | 200 | 040
200 | 250 | 030 | 040 | 060 | 016 | 120 | 025 | 240 | 045
250 | 300 | 035 | 010 | 070 | 018 | 140 | 025 | 280 | 0.50
300 | 400 | 045 | 042 | 090 | 020 | 180 | 030 | 360 | 050
400 | 500 | 050 | 014 | 110 | 025 | 220 | 014 | 440 | 060
500 | 600 | 060 | 016 | 1.30 | 025 | 260 | 040 | 500 | 0.70
600 | 700 070 | 018 | 150 | 030 | 3.00 045 | 6.00 0.70
700 800 0.80 | 0.20 1.70 0.30 3.40 0.50 650 | 0.80
800 | 900 0.90 0.20 1.90 0.35 3.80 0.50 7.50 0.90
900 1000 1.00 | 0.25 200 | 0.40 4.20 0.60 8.00 1.00

6. Performance of Calibration and Calibrating Instrument

- , Content of
Measuring ltem Measuring Method
Measurement

1)Median Dimension(L) Measuring with standard
2)Flatness Measuring by optical flat

Measuring by gauge

3)Dimension Deviation
block comparator

Measuring by gauge block
comparator

4)}Parallelism
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7. Required Specification and Minimally Required Performance

The required equipment for calibration is as below.
Equipment Remarks
(1) Gauge Block Comparator Category : 1 ~ 100 mm, Accuracy : Above 0.05 m

Rl Rl X 3 R L 1 Lo EL LS R L Ry T RL L .52

Category. 1 ~ 500 mm, Accuracy : Above 0.05 i

(2) Gauge Blocks Gauge block ranking more than 1 rank higher
................................. (4) Monochromatic nght
___ (5)Equipment corresponded to (1) ~ (4) T
(6) Other required parts -

8. Preparation

(1) Outline
Gauge block is cross section-type gauge indicating the length of gap between surface and
surface. Both surfaces are polished in parallel plane and gap between both surfaces can be
used as the length close to nominal dimension.
A gauge indicates a length. it can be used to make random length by being wring many
gauges.
KS B 5201 stipulates gauge block that is rectangular type(cross section:30XS9mr’, 35X9mr)
In nominal dimension(above 0.5 mm and below 1000 mm). But this standard deals with
square type(cross section: 25X25mm') together.
The length of Gauge Block defines gap or spacing from a certain measuring point to other
point in the same material and surface being wring to the other measuring flat.

rectangular square

Figure 4. Shape of Block GGauge

There are a lot of Gauge block set according to the number of block, Main one is
112 set, which nominal dimension is from 05 mm to 100 mm and this can make a
length until um unit by being wring block and combining it. In addition, material of
gauge block is made of high carbon chrome steel, chrome carbide, tungsten, etc.
and it has hardening above HRC62 or HRC800 by heat treatment. In case of steel
gauge block, principally thermal expansion coefficient is (11.5% 1.0)x 0-6/C at

temperature10~30 C and thermal expansion coefficient should be indicated in
case that thermal expansion coefficient of material is ditferent.
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(2) Remove Flaw and Lug
Gauge block can be easily damaged during handling. It can be scarred during drawing from
case, wring, incompletion of wring, measuring on rough measuring tabie, being wing without
removing lug on wiring point.

If using it without removing flaw and lug, error will be occurred and it will damage the
measuring table and other gauge blocks as well. Therefore, be sure to check flaw and lug
before using. When be wring optical flat on measuring flat, interference grain should be a kind
of color(gray). If flaw and lug is on measuring flat, interference grain does not show a color and
it is difficult to being wring and also lug becomes white spot. In this case, lug should be
removed by whetstone for gauge block and lug on the corner of measuring flat can be
removed by using bar-shape or small whetstone. Method of removing lug is that measuring
flat is placed under whetstone and rube slowly several times. To identify removal of lug,
repeat the above until lug removed and checked by optical flat. When lug is removed perfectly,
feel a little friction between whetstone and gauge block. Whetstone for removing lug is listed as
below according to material of gauge block

1) Black Granite Stone : Steel Gauge Block

2) Natural Arkansas Stone : Steel and Chrome Carbon Gauge Block

3) Sintered Aluminum Oxide Stone : Steel and Chrome Carbide

(3) Washing Procedure

1) Pour ethyl alcohol, atherton, or freon in width, length, height(150X100X50 mm) of tube and
brush and remove smoothly protection shield and foreign substance of gauge block.
The applied fluid can be used the one manufacturer of gauge block recommends.
2) Pull out gauge block and place them on rubber plate and limb leather. Remove remaining
dirt and foreign substance on the surface of gauge blocks with ethyl alcohol. In this case, be
careful of different washing degree due to different thermal absorption.
3) When washing square-type gauge block, washing procedure of surface is in the same way
and dry inside of hole sufficiently. Brush used for cleaning bottle is good for washing. Unless
inside hole remains dry, fluid may flow to measuring point so that it may occur error in
measurerment.
4) .As mentioned procedure on the above, place the cleaned gauge blocks on heat absorption
plate or surface plate that attached on gauge block comparator and then wait until the time it
meet atmospheric temperature of measuring room.

Block less than 50 mm : 2 hours

Block more than 50 mm : 4 hours

5) Blocks should be cleaned by camel fur blush before measurement.
6) In case of being wring block, return to 4 after wring.
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