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UDC 008. 62: 621. 7. 015
- JAPANESE INDUSTRIAL STANDARD JISs

Surface roughness — B 0601-1994
Definitions and designation

1. Scope This Japanese Industrial Standard specifies the definitions and
designation of the arithmetical mean roughness, maximum height, ten-point mean
roughness, mean spacing of profile irregularities, mean spacing of local peaks of
the profile and profile bearing length ratio, which are the parameters expressing
the surface roughness of industrial products.

Remarks: The International standards corresponding to this Standard are
shown below:

ISO 468-1982 Surface roughness — Parameters, their values
and general rules for specifying requirements

ISO 3274-1975 Instruments for the measurement of surface
roughness by the profile method — Contact
(stylus) instruments of consecutive profile

transformation — Contact profile meters, system
M _

ISO 4287/1-1984 Surface roughness — Terminology Part 1;
Surface and its parameters :

ISO 4287/2-1984 Surface roughness — Terminology Part 2: .
Measurement of surface roughness parameters

ISO 4288-1985 Rules and procedures for the measurement of
surface roughness using stylus instruments

2. Definitions and symbols For the main terms used in this Standard, the
following definitions apply. )

The symbols for them are given in parentheses following each term.

(1)  surface roughness Each arithmetical mean value of arithmetical mean
roughness (R,), maximum height (R,), ten-point mean roughness (R,), mean
spacing of profile irregularities (S,), mean spacing of local peaks of the
profile (S) and profile bearing length ratio (¢,) which are the parameters
expressing the surface roughness at each part sampled randomly from the
surface of an object (hereafter referred to as "objective surface™).

Remarks 1. Generally in an objective surface, surface roughness on -
individual positions is not uniform, and usually presents
considerably large dispersion. Therefore, in assessing the
surface roughness of the objective surface, it is necessary to
determine the measuring positions and numbers thereof so
that the population mean can be assumed effectively.

XA

2. According to the chjects of measurement, an assessed value at
one point on the objective surface may represent the surface
roughness of the entire surface.
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(2)

3

(4)

(5)

(6)

N

(8)

&)

(10}

(L)

(12)

profile curve A contour appears on a cut end, when a surface to be
measured has been cut with a plane which is perpendicular to that surface.

Remarks: In this cutting, if the surface has generally the directionality, it
shall be cut in perpendicular in that direction.

roughness curve A curve which has been cut off any longer surface wavi-
ness component than a prescribed wavelength from the profile curve by
means of phase compensation type high-pass filter.

cut-off value of roughness curve (i) A wavelength corresponding to the
frequency which makes the gain of phase compensation type high-pass filter
50 % (hereafter referred to as "cut-off value”).

reference length of roughness curve ({) A length of a part made by
sampling the length of cut-off value from the roughness curve (hereafter
referred to as "reference length").

evaluation length of roughness curve (f.) A length including one or more
reference length used for evaluation of surface roughness (hereafter re-
ferred to as "evaluation length”). The standard value of evalnation length
shall be five times the reference length.

waviness of filtered wave A curve made by cutting off the component of
surface roughness shorter than a given wavelength from the profile curve
by means of phase compensation type low-pass filter [see Fig. 1 (a)).

mean line of roughness curve (m) A line made by converting the wavi-
ness of filtered wave at the part sampled from the profile curve to the
straight line (hereafter referred to as "mean line") [see Fig. 1 (a)l.

profile peak  An outwardly directed entity of profile surrounded by the
roughness curve and the mean line connecting two adjacent points of the
intersection made when cutting the roughness curve with the mean line
[see Fig. 1 (b)].

Remarks: In the roughness curve, the outwardly directed portion from the
mean line at the beginning and the end of the reference length
should be considered as a profile peak.

profile valley  An inwardly directed portion of space surrounded by the
roughness curve and the mean line connecting two adjacent points of
intersection made when cutting the roughness curve with the mean line-
[see Fig. 1 (b)].

Remarks: In the roughness curve, the inwardly directed portion from the
mean line at the beginning and end of the reference length
should be considered as a valley.

top of profile peak A point of the highest altitude in the profile peak of
roughness curve [see Fig. 1 (b)].

bottom of profile valley A point of the lowest altitude in the profile
valley of roughness curve [see Fig. 1 {(b)].




(R

o

(13)

(14)

" (15}

(16}

an

(18)

(19

3
B 0601-1994

top of profile peak line  Of the reference lengths sampled from the
roughness curve, the line parallel to the mean line passing through the
highest top of profile peak [see Fig. 1 (b)].

bottom of profile valley line Of the reference lengths sampled from the
roughness curve, the line parallel to the mean line passing through the
lowest bottom of profile valley [see Fig. 1 (b)].

cutting level A vertical distance between the top of profile peak line and
the line parallel to the top of profile peak line intersecting the roughness
curve,

local peak of profile A part of entity between two adjacent minima of the
roughness curve [see Fig. 1 (¢)].

local valley of profile A part of space between two adjacent maxima of
the roughness curve [see Fig. 1 (c)].

top of local peak of profile A point of the highest altitude in the local
peak of profile [see Fig. 1 (c)].

bottom of local valley of profile A point of the lowest altitude in the local
valley of profile [see Fig. 1 (c)l.
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Fig. 1. Explanation on profile curve, roughness curve, mean line,
reference length, profile peak, profile valley, local peak
of profile and local valley of profile

(a)

Profile curve Wavineas of fiitered
wave

Reference

length { L

Mean line

Roughness curve

\
AN A AN

Vvvv vv'V 24

Top of profile peak
Profile peak

ANAW /N A

Top of profile
o:kullgo Mean line (m)

N

A ~~\/mm. \/ \/\V

| valley Bottom of profile
] Bnltltom of profile valley line Profile
:L_, valley Reference length | valley
(c)

‘Top of local peak of

profile

Lacal peak Mean line {m)

i / of prosle e

Lacal valley
of prefile

Bottom of local
valley of profile

0—37



gt

5
B 0601-1994
3. Definition and designation of arithmetical mean roughness (R.}
3.1 Definition of R,
3.1.1 Determination of R.  R. means the value obtained by the following
formula and expressed in micrometer (um) when sampling only the reference
length from the roughness curve in the direction of mean line, taking X-axis in
the direction of mean line and Y-axis in the direction of longitudinal magnifica-
tion of this sampled part and the roughness curve is expressed by y = f (x):
7
= [ 1 @l
where, ! : reference length
Fig. 2. Determination of R,
YA
P A / \_\ (] - PAY. Vi '\ V. l
R i i B 777607 [,
] \) W WW \U// X
_ L

3.1.2 Cut-off values The cut-off values when obtaining R. shall generally be
chosen from the following six kinds:

0.08, 0.25, 0.8, 2.5, 8, 25 Unit: mm

3.1.3 Standard values of cut-off values The standard values of the cut-off
value and the evaluation length corresponding te the range of R., when obtaining
R., shall be in aceordance with the divisions in Table 1.
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3.2

3.2.1

3.2.2

Table 1. Standard values of cut-off value and evaluation length
in determining R,

Evaluation
Range of R, Cut-off value length

{pm) A I

Exceeding Max. (mm) {mm)

(0.0086) 0.02 0.08 0.4
0.02 0.1 0.25 1.25
0.1 2.0 0.8 4
2.0 10.0 2.5 12,5

10.0 80.0 8 40

The value within { ) is given for informative reference.

Remarks: R. shall be determined by firstly designating the cut-off values.
In carrying out the designation or instruction of the surface
roughness, as it is inconvenient to designate that on all such
occasions, values given in Table 1 should be used generally.

Expression of R,

Designation of B,  The designation of R. shall be as follows:

Arithmeticai 7 Cut-off Evaluation

mean roughness Km, value mm, length mm

or

pwmR,, A mm, I, mm

Remarks 1. In the case where the value of R, obtained by using the
standard value of the cut-off value given in Table 1 is in the
range shown in Table 1, the designation of the cut-off value
may be omitted. 7

2. In the case where the evaluation length is five times the cut-
off value that is the standard value of evaluation length in
Table 1 is used, the designation of the evaluation length
may be omitted.

Preferred number series of R,  When the surface roughness is designat-

ed by R., the preferred number series of Table 2 should be used generally.

Ak
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Table 2. Preferred number seriés of Ra

Unit: pm

0.008

0.010

0.012 0.125 1.25 12,5 125
0.016 0.160 1.80 16.0 160
0.020 0.20 2.0 20 200
0.025 0.25 2.5 25 250
0.032 0.32 3.2 32 320
0.040 0.40 4.0 40 400
9.050 0.50 5.0 50

0.063 0.63 8.3 63

0.080 0.80 8.0 80

0.100 1.00 10.0 100

Remarks: It is preferable to use the preferred

number series of common ratio of 2
shown with thick figures.

3.2.3 Sectional designation of R,  If it is required to designate R, in a certain

section, numerical values corresponding to the upper limit (that of the larger
designation value} and lower limit (that of the smaller designation value) shall be
stated additionally by selecting from Table 2.

Example 1.

Example 2.

Remarks 1.

In the case where standard values of cut-off values for upper
limit and lower limit are equal A sectional designation
when the upper limit of 6.3 pmR. and the lower limit of 3.2
pmR, shall be designated as (6.3 to 3.2 ) umR,. In this case,
2.5 mm shall be used for the cut-off value.

In the case where standard values of cut-off values for upper
limit and lower limit are different A sectional designation
when the upper limit of 12.5 ymR, and the lower limit of 3.2
pmR, shall be designated as (12.5 to 3.2) pmR.. In this case,
it means that the value of R. measured by a cut-off value of
8 mm is 12.5 pmR. or under, and that the value of R, mea-
sured by a cut-off value of 2.5 mm is 3.2 uymR, or over.

In the case where it is required to equalize the cut-off values
corresponding to the upper and lower limits, or in the case
where cut-off values other than standard values of Table 1
are to be used, the cut-off values shall be appended. In
Example 2., when the cut-off value corresponding to the up-
per and lower limits is taken as 8 mm, it shall be designated -
as (12.5 to 3.2) ymR,, Ac 8 mm.
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2. R, of the upper and lower limits mentioned here shall be the
arithmetical mean values of R. at several points sampled
randomly from the designated surface, but shall not be the
maximum value of individual R,.

4. Definition and designation of maximum height (R,)

4.1 Definition of B,

4.1.1 Determination of B, R, shall be that only the reference length is
sampled from the roughness curve in the direction of mean line, the distance
between the top of profile peak line and the bottom of profile valley line on this
sampled portion i8 measured in the longitudinal magnification direction of rough-
ness curve and the obtained value is expressed in micrometer (pm) (see Fig. 3).

Fig. 3. Determination of R,

/\, /\/\é /\nﬂ?/\/\/\j\f\/i/\ /
VERAFAVAY:

Remarks: In the determination of the maximum height (R,), a length
corresponding to the reference length shall be sampled from
the part which is free from extraordinary high peak and deep
valley considered as flaws.

Y
Z
<

RJ=RP+RV

4.1.2 Reference length  In the determination of R,, reference lengths shall
generally be chosen from the following six kinds:

0.08, 0.25, 0.8, 25, 8, 25 Unit: mm
41,3 Standard values for reference lengths The standard values for refer-

ence lengths and evaluation lengths corresponding to the range of R,, when
determining R,, should conform to the division of Table 3 generally.

10
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Table 3. Standard values for reference lengths and evaluation lengths
in determination of R,

Reference Evaluation
length length

{pm) l [

Range of R,

Exceeding Max. {mm) (mm)
(0.025} 0.10 0.08 0.4
0.10 0.50 0.25 1.25
0.50 10.0 0.8 4
10.0 50.0 2.5 12,5
50.0 200.0 8 40

—~ The value within ( ) is given for informative reference.

Remarks: R, shall be determined upon designation of the reference
length at first, however, in indicating and designating the
surface roughness, because it is inconvenient to designate that
on all such ocecasions, values given in Table 3 should be used
generally.

4.2 Expression of Ry

4.2.1 Designation of Ry, R, shall be designated as follows:

Maximum Reference Evaluation
height _  pum, length_ __ mm, length ____  mm

or

pmRy, I mm, I, mm

Remarks 1. In the case where the maximum-height value which has
been obtained using the standard value of the reference
length given in Table 3 lies within the range given in Table
3, the designation of the reference length may be omitted.

2. In the case where the evaluation length uses five times the
reference length, namely the standard value of evaluation
length shown in Table 3, the designation of evaluation
length may be omitted.

4.2.2 Preferred number series of R, In designating the surface roughness by
~ R,, the preferred number series of Table 4 should be used generally.

’*

11
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Table 4. Preferred number series of Ry

Unit: pm

0.125 1.25 12.5 125 1250

0.160 1.60 16.0 160 1800
0.20 2.0 20 200
0.025 0.256 2.5 25 250
- 0.032 0.82 3.2 32 320
0.040 0.40 4.0 40 400
0.050 0.50 5.0 50 500
0,063 0.63 6.3 83 630
0.080 0.80 8.0 80 800
0.100 1.00 10.0 100 1000

Remarks: It is recommended to use the number series of
common ratio of 2 shown with thick figures.

42,3 Sectional designation for B,  If it is required to designate R, in a
certain section, numerical values corresponding to the upper limit (the larger
value of the designated value) and the lower limit (the smaller value of the
designated value) of that section shall be selected from Table 4 and be stated

together.

Example 1. If the standard values for reference lengths of upper and

lower limits are equal  The sectional designation for the
upper limit of 6.3 ymR, and lower limit of 1.60 pmR, shall
be designated as (6.3 to 1.60) ymR,. In this case, 0.8 mm

shall be used for the reference length.

Example 2. If the standard values for reference lengths of upper and

lower limits are different  The sectional designation for
the upper limit of 12.5 pmR, and lower limit of 1.60 umR,
shall be designated as (12.5 to 1.60) pumR,. In this case, it
means that the value of R, measured using a reference
length of 2.5 mm is 12.5 pmR, or under, and that the value
of B, measured using a reference length of 0.8 mm is 1.60

umR, or over.

Remarks 1. In the case where reference lengths corresponding to the
upper and lower limits are required to be equal, or when any
reference length other than the standard value of Table 3 is
to be used, the reference length shall be stated together. In
Example 2., when the reference length corresponding to the
upper and lower limits is selected as 2.5 mm, it shall be

designated as (12.5 to 1.60) pmR,, / 2.5 mm.

2. Ry of the upper and lower limits mentioned here shall be an
arithmetical mean value of R, at several places which have
been sampled randomly from the designated surface, but

shall not be the maximum value of individual R,.

12
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5. Definition and designation of ten-point mean roughness (R,)

5.1 Definition of R,

5.1.1 Determination of R. - R, shall be that only the reference length is
sampled from the roughness curve in the direction of its mean line, the sum of
the average value of absolute values of the heights of five highest profile peaks
(Y,) and the depths of five deepest profile valleys (Y,) measured in the vertical
magnification direction from the mean line of this sampled portion and this sum
is expressed in micrometer (um) (see Fig. 4).

. Rz = lY,; + ng+ Ypa + Yp4 + Ypﬁi + lYu + sz + sz + Yu. + Yy5|
5

where, Yy, ¥y, Yo, Y, Y @ altitudes of the heights of five
highest profile peaks of the
sampled portion corresponding to
the reference length

Y, Yo, Yis, Yiu, Y5 : altitudes of the depths of five
deepest profile valleys of the
sampled portion corresponding to

the reference length !/
Fig. 4. Determination of R,

ni smim?&?\&;

5.1.2 Reference length The reference length, in the determination of R,, shall
generally be chosen from the following six kinds:

0.08, 0.25, 0.8, 2.5, 8, 25 Unit: mm

Yoa
Yos_

33

.

Yoz
Yva

L Yus

5.1.3 Standard values of reference lengths The standard values of the refer-
ence lengths and the evaluation lengths corresponding to the range of R. in the
determination of R,, should conform to the division of Table 5 generally.

13
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Table 5. Standard values of reference lengths and evaluation lengths
in determining R.

Reference Evaluation
Range of Rz length length
(um) ! l,
Exceeding ) Max. (mm) (mm)
(0.025) 0.10 0.08 0.4
0.10 0.50 0.25 1.25
0.50 10.0 0.8 4
10.0° 50.0 2.5 12.6
50.0 200.0 8 40
The value within {( ) is given for informative reference. .
o @
Remarks: R. shall be determined on designating the reference length at
first. In the case where the indication and designation of the
surface roughness are to be carried out, because it is inconve-
nient to designate this on all such occasions, the values given
in Table 5 should be used generally.
5.2 Expression of R,
5.2.1 Designation of B,  The designation of R, shall be as follows:
Ten-point mean  °  Reference Evaluation
roughness __~  pm, length _____ mm, length_____ mm
or )
pmR,, I mm, I, mm
Remarks 1. When the values of R, obtained by using the standard values .

of reference length shown in Table 5 are within the range

shown in Table 5, the designation of reference length may be
omitted.

2. When using the evaluation lengths of five times the refer-
ence lengths, namely, the standard values of evaluation
lengths shown in Table 5, the designation of evaluation
length may be omitted.

5.2.2 Preferred number series of R, In the designation of the surface rough-
ness by B,, the preferred number series of Table 6 should be used generally.

Vs
14
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Table 6. Preferred number series of R,

Unit: pm

0.125 1.25 12.5 125 1250
0.160 1.60 16.0 160 1600
0.20 2.0 20 200

0.025 0.25 2.5 25 250

0.032 0.32 3.2 32 320

0.040 0.40 4.0 40 400

0.050 0.50 5.0 50 500

0.063 0.63 6.3 63 630

0.080 0.80 8.0 80 800

0.100 | 1.00 10.0 100 1000

Remarks: It is preferabie to use the number series of

common ratio of 2 shown in thick figures.

5.2.3 Sectional designation for R, = When it is required to designate R.in a

certain section, numerical values corresponding to the upper limit (the larger
value of the designated values) and the lower limit (the smaller value of the
designated values) of that section shall be selected from Table 6 and be stated

together.

Example 1.

Example 2.

Remarks 1.

If the standard values for reference length of upper limit
and lower limit are equal  The sectional designation for
the upper limit 6.3 umR, and lower limit 1.60 pmR. shall be
designated as (6.3 to 1.60) pmR,. In this case, 0.8 mm shall
be used for the reference length.

If the standard values for reference length of upper limit
and lower limit are different  The sectional designation for
the upper limit 12.5 pmR. and the lower limit 1.6¢ pmR,
shall be designated as (12.5 to 1.60) umR.. In this case, it
means that the value of R. measured in the reference length
of 2.5 mm is 12.5 pmR, or under, and that the value of R,
measured in the reference length of 0.8 mm is 1.60 pmR; or
over.

If it is required to equalize the reference lengths correspond-
ing to the upper and lower limits or if any reference length

other than the standard value of Table 5 is used, the refer-

ence length shall be stated together. In Example 2., if the
reference length corresponding to the upper and lower limits
is to be taken as 2.5 mm, it shall be designated as (12.5 to
1.60) pmR,, ! 2.5 mm.

2. R, of the upper and lower limits mentioned here shall be an

arithmetical mean value of R. on several places randomly
sampled from the designated surface, and shall not be the
maximum value of individual R..

15
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6. Definition and designation of mean spacing of profile irregularities (S..)
6.1 Definition of Sy

6.1.1 Determination of §., Sk shall be that the portion equal to the reference
length is sampled from the roughness curve in the direction of its mean line, and

- within this sampled portion, the sum of the lengths of mean lines corresponding

to one of the profile peaks and one profile valley adjacent to it (hereafter referred
to ag "spacing of profile irregularities”) is obtained and the arithmetical mean
value of many spacings of these irregularities is expressed in millimeter (mm)
(see Fig. 5).

Sn=-1 3 S
n i=1
where, S,; : spacing of irregularities . /LJ
n : number of spacings of irregularity lying within
the reference length
Fig. 5. Determination of S.
P— - e —_
| . Sm Smz Sai
T /- .
. faW4
(W,
6.1.2 Reference length  The reference length, in the determination of Sp, W,

shall generally be chosen from the following six kinds:
0.08, 0.26, 0.8, 25, 8, 25 Unit: mm

6.1.3 Standard values of refererice length ~ The standard values of reference
lengths and evaluation lengths corresponding to the range of S, shall, in general,
conform to the division of Table 7.

16
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Table 7. Standard values of reference length and evaluation length
in determination of S~

Range of S.. ﬁ;f::;me ﬁ;&;l;lation
(mm) ) la
Exceeding Max. (mm) {(mm}
0.013 0.04 0.08 0.4
0.04 0.13 0.25 1.26
0.13 0.4 0.8 4
0.4 13 2.5 12.5
1.8 4.0 8 40

Remarks: 8. shall be determined upon designating the reference length.
In the indication and designation of surface roughness,
because it is inconvenient to designate on every occasion, the
standard values of reference length and evaluation length
given in Table 7 should be used generally.

Expression of S,

Designation of S, The designation of S, shall be as follows:

Mean spacing of Reference Evaluation

profile irregularities mm, length mm, length mm
or A

— mmS;, ! mm, [, mm

Remarks 1. If the value of S,, determined by using the standard value of
the reference length shown in Table 7 is within the range
shown in Table 7, the designation of reference length may be
omitted.

2. When using the evaluation length of five times the reference
length, namely, the standard value of the evaluation length
given in Table 7, the designation of evaluation length may
be omitted.

Preferred number series of Sy, In the designation of surface roughness

by S, the preferred number series in Table 8 should be used generally.

17
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Table 8. Preferred number series of Sn

Unit: mm

00125 | 0.125 1.25 12.5
0.0160 | 0.160 1.60
0.020 0.20 2.0

0.002 | 0.025 0.25 2.5

0.003 | 0.032 0.32 3.2

0.004 | 0.040 0.40 4.0

0.005 | 0080 | 0.50 5.0

0.006 | 0.063 0.63 6.3

0.008 | 0.080 0.80 8.0

0.010 | 0.100 1.00 10.0

Remarks: It is preferable to use the number

series of common ratio of 2 shown in
thick figures.

6.2.3 '~ Sectional designation for S, When it is required to designate S, in a

certain section, the numerical values corresponding to the upper limit (the larger
value of the designated values) and the lower limit (the smaller value of the
designated values) of that section shall be selected from Table 8 and be described

together.

Example 1.

Example 2.

Remarks 1.

If the standard values of reference length of upper limit and
lower limit are equal  The sectional designation for the
upper limit of 0.100 mmS,, and the lower limit of 0.050
mmsS,, shall be indicated as (0.100 to 0.050) mmS.. In this
case, 0.25 mm shall be used for the reference length.

If the standard values of reference length of upper limit and
lower limit are different  The sectional designation for the
upper limit of 0.80 mmS,, and the lower limit of 0.20 mmS,,
shall be indicated as (0.80 to 0.20) mmS.. In this case, it
means that the value of S, measured in the reference length
of 2,5 mm is 0.80 mmS, or under, and that the value of Sn
measured in the reference length of 0.8 mm is 0.20 mmS,, or
over.

If it is. required to equalize the reference lengths correspond-
ing to the upper and lower limits or if other reference
lengths than the standard values shown in Table 7 are used,
the reference length shall be described together. In Example
2., if reference length corresponding to the upper and lower
limits is taken as 2.5 mm, it shall be designated as (0.80 to
0.20) mmS,, { 2.5 mm.

8. of the upper and lower limits mentioned here shall be the
arithmetical mean value of S, at several places sampled at
random from the designated surface and not be the maxi-
mum value of individual S,,.

18
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7. Definition and designation of mean spacing of tops of local peak of profile (8)

7.1 Definition of S

7.1.1 Determination of § S shall be that the portion equal to the reference
length is sampled from the roughness curve in the direction of its mean line, and
within this sampled portion, the length of mean line corresponding to the spacing
between two adjacent tops of local peak of profile (hereafter referred to as
“spacing of tops of local peak of profile”) is obtained and the arithmetical mean
value of spacings between these many tops of local peak of the profile is express-
ed in millimeter (mm) (see Fig. 8).

S=—1- S:
n

iml

e where, Si : spacing of tops of local peak of profile

r : number of spacings between tops of local peak of
profile within the reference length

Fig. 6. Determination of 8§

\\

VAY
7.1.2 Reference length  The reference length, in the determination of S, shall
be chosen from the following six kinds in general:

0.08, 0.25, 0.8, 2.5, 8, 25 Unit: mm

H/\\ ﬂ/\’\ﬂf/\ /
/ \/V\/. VAY

Dy

7.1.3 Standard values of reference length  The standard values of reference
lengths and evaluation lengths corresponding to the range of S in the determina-
tion of S shall conform to the division given in Table 9.

19
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7.2

7.2.1

Table 9. Standard values of reference length and evaluation length
in determination of

Reference Evaluation
length length
(mm) ) s

Range of S

Exceeding Max. (mm) (mm)
0.013 0.04 0.08 0.4
Q.04 0.13 0.25 1.25
0.13 0.4 0.8 4
0.4 13 2.5 12.5
13 4.0 8 40

Remarks: S shall be determined upon designating the reference length.
In the indication and designation of surface roughness, be-
caugse it is inconvenient to designate on every occasion, the
standard values of reference length and evaluation length
shown in Table 9 should be used generally.

Expression of S

Designation of S  The designation of S shall be as follows:

Mean gpacing of tops . Reference - Evaluation

of local peak of profile mm, length mm, length mm

or

mmS,!______mm, I, mm

Remarks 1. If the value of S determined by using the standard value of
the reference length shown in Table 9, is in the range shown
in Table 9, the designation of reference length may be
omitted.

2. When using the evaluation length of five times the reference
length, namely, the standard value of evaluation length
shown in Table 9, the designation of evaluation length may
be omitted.

7.2.2 Preferred number series of S  In the designation of surface roughness
by S, the preferred number series in Table 10 should be used generally.
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Table 10. Preferred number series of S

Unit: mm

. 0002 | 0.025 0.25 2.5
- : 0.008 | 0.032 0.32 3.2
0.004 | 0.040 0.40 4.0
0.005 | 0.050 0.50 5.0
0.006 | 0.063 0.63 6.3
0008 | 0.080 0.80 8.0
0.010 | 0.100 1.00 10.0

0.0125 0.125 1.25 12.5
0.0160 0.160 1.60
0.020 0.20 2.0

Remarks: It is preferable to use the number

series of common ratio of 2 indicated by
thick figures.

7.2.3 Sectional designation for §  When it is required to designate S in a

certain section, the numerical values corresponding to the upper limit (the larger
value of the designated values) and the lower limit (the smaller value of the
designated values) of that section shall be selected from Table 10 and be

described together.

Example 1.

Example 2.

Remarks 1.

R

If the standard values of reference length of upper limit and
lower limit are equal + The sectional designation for the
upper limit of 0.100 mmS and the lower limit of 0.050 mmS
shall be indicated as (0.100 to 0.050) mmS. In this case,
0.25 mm shall be used for the reference length.

If the standard values of reference length of upper limit and
lower limit are different The sectional designation for the
upper limit of 0.80 mmS and the lower limit of 0.20 mmS
shall be indicated as (0.80 to 0.20) mmS. In this case, it
means that the value of § measured in the reference length
of 2.5 mm is 0.80 mmS or under and that the value of S
measured in the reference length of 0.8 mm is 0.20 mmS or
over.

If it is required to equalize the reference lengths correspond-
ing to the upper and lower limits or if other reference
lengths than the standard values shown in Table 9 are used,
the reference length shall be described together. In Example
2., if the reference length corresponding to the upper and
lower limits is taken as 2.5 mm, it shall be designated as
(0.80 to 0.20) mmS, ! 2.5 mm.

S of the upper and lower limits mentioned here shall be the
arithmetical mean value. of S at several places sampled at
random from the designated surface and not be the maxi-
mum value of individual S.
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8. Definition and designation of profile bearing length ratio (¢;)

8.1 Definition of #,

8.1.1 Determination of f,  Z; shall be that the portion equal to the reference
length is sampled from the roughness curve in the direction of its mean line and

- the ratio of the sum of ent lengths obtained at the time of cutting this sampled

portion of roughness curve at the cutting levels parallel to the top of profile peak
line (profile bearing length, 1;) to the reference length is expressed in percentage
(see Fig. 7).

2p =.1;L x 100

where, Np : b1+ bad woee + by

l : reference length

Fig. 7. Determination of ¢,

8.1.2 Reference length  The reference length, in the determination of ¢;, shall
be selected from the following six kinds in general:

0.08, 025 0.8, 2.5, 8, 25 Unit: mm
8.1.3 Cutting level  The cutting level at the time of determining ¢, shall be
in accordance with any one of the following two methods:

(1) Express with the numerical value in micrometer {(um).

(2) Express its ratio to R, with percentage (%). The preferred number series to
be used in this case is shown below:

5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 75, 80, 90

Remarks: When expressing ¢ with the percentage (%) in accordance with
(2), it is necessary to obtain Ry in the first place from the
roughness curve in the reference length.
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Expression of ¢,
Designation of ¢,  The designation of £, shall be as follows:
Profile bearing Cutting Reference Evaluation
length ratio %, level pm,length _ mm, length mm
or
— %t cC pm,? - mm, I, . _mm
Or
Profile bearing Cutting Reference Evaluation
length ratio %, level %, length mm, length mm
or
% ty, € %, 1 mm, [, mm

Remarks: To the briefing form for designating the reference length and
evaluation length, the case of R, applies (see Remarks 1. and
2.1in 4.2.1).

Preferred number series of £, When designating the surface roughness

Table 11. Preferred number series of ¢,

t, (%) 10 15 | 20| 25 | 30 | 40 | 50 | 60 | 70 { 80 | 90

8.2.3 Sectional designation for ¢, When it is required to designate ¢, in a
certain section, the numerical values corresponding to the upper limit (the larger
value of the designated values) and the lower limit (the smaller value of the
designated values) shall be selected from Table 11 and be deseribed together.

Remarks: For the standard values of reference lengths for the upper
limit and lower limit, the values specified in Table 3 at the
time of determining R, shall be used.

Example 1. If the reference length is equal to the standard value In
the case of (6.3 to 1.60) umR,, 0.8 mm shall be used as the
reference length. The sectional designation for the upper
limit of £, of 60 % and the lower limit thereof of 40 % shall
be (60 to 40) %t,, c40%.

Example 2. If the reference length is unequal to the standard length
The upper limit and lower limit of ¢, shall be described
together and the following reference length shall be written
additionally:

(60 to 40) %t;, c40 %, I 2.5 mm

23
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Remarks:

tp of the upper limit and lower limit mentioned here shall be
the arithmetical mean value of ¢, at several places sampled at
random from the designated surface and not be the maximum
value of individual £,.

24
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Annex  Definition and designation of center line average roughness

1. Scope This Annex specifies the definition and designation of the center
line average roughmess (R.z).

Informative reference: The contents of this Annex which are not in con-
formance with the International standards will be
abolished at an appropriate time.

2. Definitions and symbeols  For the main terms used in this Annex, the
. following definitions apply: ‘

The symbols for them are shown in ( ), next to the respective terms.

(1) roughness curve for determining R.1s (76%) Curve made by extracting
the components of surface roughness shorter than a given wavelength on a
s profile curve by using the high-pass filter of the decay factor of -12 dB/oct
\ [hereafter referred to as "roughness curve (75 %)").

(2) cut-off value (75 %) of roughness curve (76 %) (Ass)  The wavelength
corresponding to the frequency with which the gain of high-pass filter
becomes 75 % [hereafter referred to as "cut-off value (75 %)].

{8) mean line of roughness curve (75 %)  The straight line or the curve hav-
ing the geometrical shape of the surface to be measured at the sampled
portion of roughness curve (75 %) and the line set 80 as to make the sum of
squares of deviation up to the roughness curve (75 %) minimum.

(4) center line of roughness curve (75 %) The straight line or the curve on
the both sides of which the area snrrounded by the straight line or the
curve parallel to the mean line of roughness curve (75 %) and the
roughness curve (75 %) become equal (hereafter referred to as "center
line").

3. Definition and designation of center line average roughness (Ra)

D)

3.1 Definition of R.s

3.1.1 Determination of Rais Rz is the value obtained by the following for-
mula and expressed in micrometer (pm) under the condition that the portion of
measuring length (L) is sampled from the roughness curve (75 %) in the direction
of its center line, the center line of the sampled portion is considered as X-axis
and the direction of the longitudinal axis as Y-axis, and the roughness curve (75
%) is represented by y = f (x):

Rus = ——[! | £ @)]dx

where, L : measuring length

als
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3.1.2 Ags  Aas shall be the following six kinds:
0.08, 0.25, 0.8, 2,5, 8, 25 Unit: mm

8.1.3 Standard value of 17z  The standard value of Aus shall, in general, be in
accordance with the division shown in Annex Table 1.

Annex Table 1. Standard value of Auss in determining of Rurs

Range of Russ Cut-off value (75 %)
(um) . Ars
Exceeding Max. {(mm)
_ 12.5 0.8
12.5 100 . 2.5

Remarks: R.zs shall be determined upon designating A.s first. When des-

: ignating or instructing the surface roughness, the values given
in Annex Table 1 are used in general, because it is inconve-
nient to designate them at every time.

3.1.4 Measuring length  The measuring length shall be the value not shorter
than three times Acs.

3.2 Expression of R.s

3.2.1 Designation of R.7s  The designation of R.ss shall be as follows:

Center line average Cut-off Measuring

roughness (75 %) pm, value (75 %) mm, length mimn

or

tmRazs, Acrs mm, L mm

Remarks 1. If the value of R.s;s obtained by using the standard value of
Ass shown in Annex Table 1 lies within the range of Annex
Table 1, the designation of Ays may be omitted.

2. If the measuring length is three times A.s or longer, the
designation of measuring length may be omitted.

3.2.2 Preferred number series of Rui;s  When designating the surface rough-
ness by R, the preferred number series in Annex Table 2 should be used
generally. :
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Annex Table 2. Preferred number series of R.rs

Unit: ym
0.013 0.4 12.5
0.025 0.8 25
0.05 16 50
0.1 3.2 100
0.2 6.3 '

8.2.3 Sectional designation for R.ss  When it is required to designate R, in a

" certain section, the numerical values corresponding to the upper limit (the larger

value of the designated values) and the lower limit (the smaller value of the des-
ignated values) shall be selected from Annex Table 2 and be described together.

Example 1. If the standard values of Aws at the upper limit and the

Example

Remarks

2.

1

lower limit are equal  The sectional designation for the

upper limit of 6.3 pmR.:s and the lower limit of 1.6 pmR.ss
shall be (6.3 to 1.6) umR.;5. In this case, the cut-off value
(75 %) of 0.8 mm shall be used.

If the standard values of Ass at the upper limit and the
lower limit are different = The sectional designation for the
upper limit of 25 pmR,.7; and the lower limit of 6.3 pmR.ss
shall be (25 to 6.3) pmR.»s. In this case, it means that the
value of R.: measured with Aws 2.5 mm is not more than 25
umR,;s and the value of B.;; measured with A 0.8 mm is
not less than 6.3 pymR,s.

If it is required to equalize both Ays corresponding to the
upper limit and the lower limit or if the values of A.s other
than the standard values in Annex Table 1 are used, Aus
shall be written together. In Example 2., if Ass correspond-
ing to the upper limit and the lower limit is 2.5 mm, the
designation shall be (25 to 6.3) pmR.zs, Acs 2.5 mom.

R of the upper limit and lower limit mentioned here shall
be the arithmetical mean value of several places sampled at
random from the designated surface and not be the
maximum value of individual Rass.

Related standards:

Technical drawings — Method of indicating surface texture on
drawings

Definitions and designation of surface waviness

Instruments for the measurement of surface roughness by the
stylus method

Instruments for the measurement of surface roughness by the
interferometric method

JIS B 0031

JIS B 0610
JIS B 0651

JIS B 0652
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