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JAPANESE INDUSTRIAL STANDARD JIS B 0601 : 2001
(ISO 4287 :1997)

Geometrical Product
Specifications (GPS)—
Surface texture : Profile method—
Terms, definitions and surface
texture parameters

Introduction This Japanese Industrial Standard has been prepared based on ISO
4287 Geometrical Product Specifications (GPS)—Surface texture: Profile method—
Terms, definitions and surface texture parameters issued in 1997 without modifying
the technical contents.

This Standard is a Geometrical Product Specification (GPS) standard and is to
be regarded as a General GPS standard (see TR B 0007). It influences chain link 2
of the chains of standards on surface texture. For more detailed information on the
relationship of this Standard to other standards and the GPS matrix model, see
Annex D.

Historically, the roughness profile and its parameters have been the only parts
of surface texture characterization that have been well defined.

A default relationship between Ac and Af is under consideration.

In this Standard, ten-point mean roughness which is used in Japan even at present
and center line average roughness which had been specified in the former standard
are described in Annex 1 and Annex 2, respectively for information.

The portions with solid sidelines or dotted underlines show the matters not in-
cluded in the original International Standard.

NOTE : TR B 0007 is identical with ISO/TR 14638 : 1995 Geometrical Product
Specification (GPS)—Masterplan.

1 Scope This Standard specifies terms, definitions and parameters for the deter-
mination of surface texture (roughness, waviness and primary profile) by profiling
methods.

NOTE : The International Standard corresponding to this Standard is as follows.

In addition, abbreviations which denote the degree of correspondence
in the contents between the relevant International Standard and JIS
are IDT (identical), MOD (modified) and NEQ (not equivalent) accord-
ing to ISO/IEC Guide 21.

ISO 4287 : 1997 Geometrical Product Specifications (GPS)—Surface
texture : Profile method—Terms, definitions and surface
texture parameters (IDT)

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including amendments) indicated below shall be applied.

JIS B 0632 Geometrical Product Specification (GPS)—Surface texture : Profile
method—Metrological characteristics of phase correct filters
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NOTE: ISO 11562 : 1996 Geometrical Product Specifications (GPS)—Surface
texture : Profile method—Metrological characteristics of phase correct
filters is identical with the said standard.

JIS B 0633 Geometrical Product Specifications (GPS)—Surface texture : Profile
method—Rules and procedures for the assessment of surface texture

NOTE: ISO 4288:1996 Geometrical Product Specifications (GPS)—Surface
texture: Profile method—Rules and procedures for the assessment of
surface texture is identical with the said standard.

JIS B 0651 Surface texture—Instruments for the assessment of surface texture—
Profile method

NOTE: ISO 3274 :1996 Geometrical Product Specifications (GPS)—Surface
texture : Profile method—Nominal characteristics of contact (stylus) in-
struments is identical with the said standard.

3 Definitions The definitions of terms used in this Standard are as follows.
3.1 General terms

3.1.1 profile filter
filter which separates profiles into longwave and shortwave components

NOTE : There are three filters used in instruments for measuring roughness,
waviness and primary profiles (see Figure 1). They all have the same
transmission characteristics, defined in JIS B 0632, but different cut-
off wave-lengths.

3.1.1.1 As profile filter

filter which defines the intersection between the roughness and the even shorter wave
components present in a surface (see Figure 1)

3.1.1.2 Ac profile filter

filter which defines the intersection between the roughness and waviness components
(see Figure 1)

3.1.1.3 Af profile filter

filter which defines the intersection between the waviness and the even longer wave
components present in a surface (see Figure 1)

3.1.2 coordinate system
that coordinate system in which surface texture parameters are defined

NOTE : It is usual to use a rectangular coordinate system in which the axes
form a right-handed Cartesian set, the X-axis being the direction of
tracing colinear with the mean line, the Y-axis also nominally lying
on the real surface, and the Z-axis being in an outward direction (from
the material to the surrounding medium). This convention is adopted
throughout the rest of this Standard.
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3.1.3 real surface
surface limiting the body and separating it from the surrounding medium

3.1.4 surface profile

profile that results from the intersection of the real surface by a specified plane (see
Figure 2)

NOTE : In practice, it is usual to choose a plane with a normal that nomi-
nally lies parallel to the real surface and in a suitable direction.
3.1.5 primary profile
See JIS B 0651. Total profile after application of the short wavelength filter As.

NOTE : The primary profile is the basis for evaluation of the primary profile
parameters.

3.1.6 roughness profile

profile derived from the primary profile by suppressing the longwave component using
the profile filter Ac; this profile is intentionally modified (see Figure 1)

NOTES 1 The transmission band for roughness profiles is defined by the As
and Ac profile filters (see JIS B 0632, 2.6 and 3.2).

2 The roughness profile is the basis for evaluation of the roughness
profile parameters.

3 The default relationship between Ac and s is given in JIS B 0651,
4.4.

3.1.7 waviness profile

profile derived by subsequent application of the profile filter Af and the profile filter
Ac to the primary profile, suppressing the longwave component using the profile fil-
ter Af, and suppressing the shortwave component using the profile filter Ac; this profile
is intentionally modified

o
o

Roughness profile Waviness profile

Transmission, %

[6)]
(@]

As Ac A f
Wavelength

Figure 1 Transmission characteristic of roughness
and waviness profiles
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»\\~~

Figure 2 Surface profile

NOTES 1 The nominal form should first be removed from the total profile by
best-fit least-squares methods, before applying the Af profile filter
for separating the waviness profile. For circular nominal form, it
is recommended that the radius should also be included in the least-
squares optimization and not held fixed to the nominal value. This
procedure for separating the waviness profile defines the ideal wavi-
ness operator.

2 The transmission band for waviness profiles is defined by the Ac
and Af profile filters (see JIS B 0632, 2.6 and 3.2).

3 The waviness profile is the basis for evaluation of the waviness profile
parameters.

3.1.8 mean lines

3.1.8.1 mean line for the roughness profile

line corresponding to the longwave profile component suppressed by the profile fil-
ter Ac (see JIS B 0632, 3.2)
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3.1.8.2 mean line for the waviness profile

line corresponding to the longwave profile component suppressed by the profile fil-
ter Af (see JIS B 0632, 3.2)

3.1.8.3 mean line for the primary profile

line determined by fitting a least-squares line of nominal form through the primary
profile

3.1.9 sampling length Ip, Ir, lw

length in the direction of the X-axis used for identifying the irregularities charac-
terizing the profile under evaluation

NOTE : The sampling length for the roughness /r and waviness profiles lw is
numerically equal to the characteristic wavelength of the profile fil-
ters Ac and Af, respectively. The sampling length for primary profile,
Ip, is equal to the evaluation length.

@

3.1.10 evaluation length In
length in the direction of the X-axis used for assessing the profile under evaluation
NOTES 1 The evaluation length may contain one or more sampling lengths.

2 For default evaluation lengths, see JIS B 0633, 4.4. JIS B 0633
does not give default evaluation length for W-parameters.

3.2 Geometrical parameter terms

3.2.1 P-parameter
parameter calculated from the primary profile

3.2.2 R-parameter
parameter calculated from the roughness profile

3.2.3 W-parameter
parameter calculated from the waviness profile

NOTE : The parameters defined in clause 4 can be calculated from any profile.
The first capital letter in the parameter symbol designates the type of
the profile evaluated. For example, Ra is calculated from the rough-
ness profile and Pt is calculated from the primary profile.

3.2.4 profile peak

an outwardly directed (from material to surrounding medium) portion of the assessed
profile connecting two adjacent points of the intersection of the profile with the X-axis

3.2.5 profile valley

an inwardly directed (from surrounding medium to material) portion of the assessed
profile connecting two adjacent points of the intersection of the assessed profile with
the X-axis
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3.2.6 height and/or spacing discrimination

minimum height and minimum spacing of profile peaks and profile valleys of the
assessed profile which should be taken into account

NOTE : The minimum height of the profile peaks and valleys are usually speci-
fied as a percentage of Pz, Rz, Wz or another amplitude parameter,
and the minimum spacing as a percentage of the sampling length.

3.2.7 profile element
profile peak and the adjacent profile valley (see Figure 3)

NOTE : The positive or negative portion of the assessed profile at the begin-
ning or end of the sampling length should always be considered as a
profile peak or as a profile valley. When determining a number of
profile elements over several successive sampling lengths, the peaks
and valleys of the assessed profile at the beginning or end of each
sampling length are taken into account once only at the beginning of
each sampling length.

3.2.8 ordinate value Z(x)
height of the assessed profile at any position x

NOTE : The height is regarded as negative if the ordinate lies below the X-axis,
and positive otherwise.

VA
3.2.9 local slope -g—X—-

slope of the assessed profile at a position x; (see Figure 4)

NOTES 1 The numerical value of the local slope, and thus the parameters PAg,
RAq and WAgq, depends critically on the ordinate spacing AX.

2 A formula for estimating the local slope is

3—2 = _GElA—X—(sz — 9242 + 452341 — 45251 + 9242 — 25-3)

The above formula should be used for the sample spacing stipu-
lated in JIS B 0651 for the filter used, where x; and z; are the po-
sition and the height respectively of the ith profile point and AX is
the spacing between adjacent profile points.

3.2.10 profile peak height Zp
distance between the X-axis and the highest point of the profile peak (see Figure 3)

3.2.11 profile valley . depth Zv
distance between the X-axis and the lowest point of the profile valley (see Figure 3)

3.2.12 profile element height Z¢

sum of the height of the peak and depth of the valley of a profile element (see Fig-
ure 3)

PROTECTED BY COPYRIGHT

8 SOLUS-1010



7
B 0601 : 2001 (ISO 4287 : 1997)

3.2.13 profile element width Xs
length of the X-axis segment intersecting with the profile element (see Figure 3)

3.2.14 material length of profile at the level ¢, Ml(c)

sum of the section lengths obtained, intersecting with the profile element by a line
parallel to the X-axis at a given level, ¢ (see Figure 5)

N Mean
\ / line
N
N
Xs
Figure 3 Profile element
az {x)
dz (x) Tax
dx
0z \
ax
dz (x)
dx
Figure 4 Local slope
M, M,
Q
X
Sampling length
Mlile)=Ml +Mly
Figure 5 Material length
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4 Surface profile parameter definitions
4.1 Amplitude parameters (peak and valley)

4.1.1 maximum profile peak height Pp, Rp, Wp
largest profile peak height Zp within a sampling length (see Figure 6)

4.1.2 maximum profile valley depth Pv, Rv, Wv
largest profile valley depth Zv within a sampling length (see Figure 7)

4.1.3 maximum height of profile Pz, Rz, Wz

sum of height of the largest profile peak height Zp and the largest profile valley
depth Zv within a sampling length (see Figure 8)

NOTE : In ISO 4287 : 1984, the Rz symbol was used to indicate the “ten point
height of irregularities”. In some countries there are surface rough-
ness measuring instruments in use which measure the former Rz
parameter. Therefore, care must be taken when using existing tech-
nical documents and drawings because differences between results
obtained with different types of instruments are not always negligi-
bly small.
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&
™ N Q
- Q < x
N o N S g
A N
v
Sampling length
Figure 6 Maximum profile peak height
(example of a roughness profile)
A A A\ ,
|
S e
Sampling length
Figure 7 Maximum profile valley depth
(example of a roughness profile)
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Figure 8 Maximum height of profile
(example of a roughness profile)

4.1.4 mean height of profile elements Pc, Re, We
mean value of the profile element heights Zt within a sampling length (see Figure 9)

Pe, Re, Wc=iiZti

NOTE : The parameters Pc, Rc, Wc require height and spacing discrimination.
If not otherwise specified, the default height discrimination shall be 10 %
of Pz, Rz, Wz, respectively, and the default spacing discrimination shall
be 1 % of the sampling length. Both conditions shall be met.

4.1.5 total height of profile Pt, Rt, Wt

sum of the height of the largest profile peak height Zp and the largest profile valley
depth Zv within the evaluation length

NOTES 1 Since Pt, Rt and Wt are defined over the evaluation length rather
than the sampling length, the following will always be true for any
profile:

PizPz, RtzRz, Wt=Wz

2 In the default case Pz is equal to Pt. In this case the use of Pt is
recommended.
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—
—
2t
Zt,
Zts

zt,
zt

Sampling length

Figure 9 Height of profile elements
(example of a roughness profile)

4.2 Amplitude parameters (average of ordinates)

4.2.1 arithmetical mean deviation of the assessed profile Pa, Ra, Wa
arithmetic mean of the absolute ordinate values Z(x) within a sampling length

1
Pa, Ra, Wa—lfolZ(x)ldx

with [ =Ip, Ir or lw according to the case.

Informative reference : If the profile is the roughness profile, Ra is called “arith-

4.2.2 root mean square deviation of the assessed profile Pgq, Rq, Wq
root mean square value of the ordinate values Z(x) within a sampling length

A
Pg, Rq, Wg= \/%foZz(x)dx

with [ =Ip, Ir or lw according to the case.

4.2.3 skewness of the assessed profile Psk, Rsk, Wsk

quotient of the mean cube value of the ordinate values Z(x) and the cube of Pq, Rq
or Wq respectively, within a sampling length
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— LT (e
Rsk= RE [lr fo Z° (x)dx
NOTES 1 The above equation defines Rsk; Psk and Wsk are defined in a simi-

lar manner.

2 Psk, Rsk and Wsk are measures of the asymmetry of the probabil-
ity density function of the ordinate values.

3 These parameters are strongly influenced by isolated peaks or iso-
lated valleys.

4.2.4 kurtosis of the assessed profile Pku, Rku, Wku

quotient of the mean quartic value of the ordinate values Z(x) and the fourth power
of Pq, Rq or Wq respectively within a sampling length

— LTl (2]
Rku= Ry l: = /0 Z* (x)dx
NOTES 1 The above equation defines Rku; Pku and Wku are defined in a similar

manner.

2 Pku, Rku and Wku are measures of the sharpness of the probabil-
ity density function of the ordinate values.

3 These parameters are strongly influenced by isolated peaks or iso-
lated valleys.

4.3 Spacing parameters

4.3.1 mean width of the profile elements PSm, RSm, WSm
mean value of the profile element widths Xs within a sampling length (see Figure 10)

PSm, RSm, WSm=213 x5
m -1

NOTE: The parameters PSm, RSm, WSm require height and spacing discrimi-
nation. If not otherwise specified, the default height discrimination
shall be 10 % of Pz, Rz, Wz respectively, and the default spacing dis-
crimination shall be 1 % of the sampling length. Both conditions shall
be met.

4.4 Hybrid parameters

4.4.1 root mean square slope of the assessed profile PAq, RAq, WAq
root mean square value of the ordinate slopes dZ/dX, within the sampling length

4.5 Curves and related parameters

NOTE : All curves and related parameters are defined over the evaluation length
rather than the sampling length, as this provides more stable curves
and related parameters.
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4.5.1 material ratio of the profile Pmr(c), Rmr(c), Wmr(c)
ratio of the material length of the profile elements MI(c) at a given level ¢ to the
evaluation length

Mi(c)

Pmr(c), Rmr(c), Wmr(c)= n

4.5.2 material ratio curve of the profile (Abbott Firestone curve)

curve representing the material ratio of the profile as a function of levels ¢ (see Fig-
ure 11)

NOTE : This curve can be interpreted as the sample cumulative probability
function of the ordinate values Z(x), within an evaluation length.

X5, X5, XS, X5, Xsg XSg

Sampling length

Figure 10 Width of profile elements

4.5.3 profile section height difference Pdc, Réc, Wée
vertical distance between two section levels of given material ratio (see Figure 12)

Réc =c(Rmrl) —c¢(Rmr2) ; Rmr1<Rmr2

NOTE : The above equation defines Rdéc; Péc and Wéc are defined in a simi-
lar manner.
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Mean line
c
A B i e A
A T \
15 Y 5 WY A Y Y Y
v V ¥ v‘v V V V \“y \\/J \\
Evaluation length 0 20 40 60 80 100
Rmr(¢).%

Figure 11 Material ratio curve (example of a roughness profile)

N\
N

Ré&¢c

0 10 20 30 40 50 60 70 80 90 100
Rmr0 Rmr

Figure 12 Profile section level separation
(example of a roughness profile)

4.5.4 relative material ratio Pmr, Rmr, Wmr

material ratio determined at a profile section level Rdc, related to a reference ¢ (see
Figure 12)

Pmr, Rmr, Wmr=Pmr(c1), Rmr(ci), Wmr(cy)

where, ¢1=co— Rédc (or Pdc or Wéc)
co=c(Pmr0, Rmr0, Wmr0)
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4.5.5 profile height amplitude curve

sample probability density function of the ordinate Z(x) within the evaluation length
(see Figure 13)

NOTE : For profile height amplitude curve parameters, see 4.2.

Mean line

T ————
——]
—

| | [

Evaluation length Amplitude density

Figure 13 Profile height amplitude distribution curve
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Annex A (normative)

Text equivalent

In order to facilitate alphanumeric notation by means of computers, the follow-
ing text equivalents are recommended:

Parameter Text equivalent

PAg Pdq
RAgq Rdq
Wag Wdq
Poc Pde
Roc Rde
Wee Wde
As Ls

Ac Lec

Af Lf
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Annex B (informative)

Flowchart for surface assessment

Output
scaling

@ Roughness .
@ algorithm Profile recording

Characteristic
Prima: Profile 3
proﬁlzy filter functions
Ac '_
Profile . . Parameters of
[ hilter Wawg{ess aVYa“f;gi roughness, waviness
A f protle gorl and primary profiles

-

mary
profile
algorithm

Annex B Figure 1
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Annex C (informative)

Comparison of basic terms and parameter symbols between
JIS B 0601 : 2001 and JIS B 0601 : 1994/JIS B 0660 : 1998

Annex C Table 1 Basic terms

Clause in
JIS B 0601 :2001

Basic terms, JIS B 0601 :2001

JIS B 0601:1994
and
JIS B 0660 :1998

JIS B 0601 :2001

3.1.9 Sampling length I Ip, w, Ir®®
3.1.10 Evaluation length In In
3.2.8 Ordinate value y Z(x)
3.2.9 Local slope — daz

dX
3.2.10 Profile peak height Yp Zp
3.2.11 Profile valley depth Yy Zv
3.2.12 Profile element height — Zt
3.2.13 Profile element width — Xs
3.2.14 Material length of profile at the level ¢ o Mi(e)

Note () The sampling lengths for the three different profiles are named: Ip (primary profile), lw (wavi-
ness profile), Ir (roughness profile).

20
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For full details about the GPS matrix model, see TR B 0007.

Annex D (informative)
Relationship to the GPS matrix model

D.1 Information about this Standard and its use This standard is a major
rewrite and reorganization of JIS B 0601 : 1994 and JIS B 0660 : 1998 that, together
with JIS B 0632 (ISO 11562) and JIS B 0651 (ISO 3274), additionally defines the
waviness profile, the primary profile and their parameters in a consistent manner.

D.2 Position in the GPS matrix model This Standard is a general GPS stan-
dard that influences chain link 2 of the chains of standards on roughness profile,
waviness profile and primary profile in the general GPS matrix, as graphically il-
lustrated in Annex D Figure 1.

D.3 Related International Standards The related International Standards are

those of the chains of standards indicated in Annex D Figure 1.

Fundamental
GPS
standards

Global GPS standard

General GPS matrix

Chain link number

1

2

Size

Distance

Radius

Angle

Form of line independent of datum

Form of line dependent on datum

Form of surface independent of datum

Form of surface dependent on datum

Orientation

Location

Circular run-out

Total run-out

Datum profiles

Roughness profile

Waviness profile

Primary profile

Surface imperfections

Edges

Annex D Figure 1
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Annex E (informative)

Bibliography

1 TR B 0007 Geometrical Product Specification (GPS)—Masterplan

NOTE : TR B 0007 is identical with ISO/TR 14638 : 1995 Geometrical Product
Specifications (GPS)—Masterplan.

2 VIM—International vocabulary and general terms in metrology, BIPM, IEC, IFCC,
IS0, IUPAC, IUPAP, OIML, 2nd edition, 1993
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Annex 1 (informative)

Ten-point mean roughness

Ten-point mean roughness is the roughness parameter which is not included in
the original International Standard (ISO 4287 : 1997) but is left in this Annex for
information because it is widely popularized in Japan.

1 Ten-point height of roughness profile Rzsrs In the roughness curve of the
reference length obtained by applying a phase compensation zone passing filter of
the cut-off values Ac and As, the sum of the mean of profile peaks from the highest
to fifth height and the mean of profile depths from the deepest valley to fifth deep-
est valley.

Remarks : If the maximum height roughness Rz based on this Standard is con-
fused with Rz used for ten-point mean roughness which has been used
in the past technical documents, the difference should be shown in
note or the like.

2 Definitions of ten-point height of roughness profile given in the former
standard The ten-point mean roughness specified in the obsolete standards JIS B
0601 : 1982, JIS B 0601 : 1994 and JIS B 0660 : 1998 is widely used in Japan and
accumulated in the technical documents in the past.

Remarks: The ten-point mean roughness is the same in JIS B 0601 : 1994 and
in JIS B 0660 : 1998.

a) Definition of ten-point mean roughness in the former standard JIS B
0601 : 1994 In the roughness curve of the reference length (roughness curve
in the former JIS B 0601 : 1994) obtained by applying a phase compensation
high-pass filter of the cut-off value Ac (phase compensation low-pass filter of
the cut-off value As is not applied), the sum of the mean of five profile peaks
from the highest to fifth height and the mean of five profile depths from the
deepest valley to fifth deepest valley.

If the difference between the ten-point mean roughness based on the former
standard JIS B 0601 : 1994 and the above-mentioned RzJis is anxious, the pa-
rameter symbol of RzJ1s 94 is used for the ten-point mean roughness based on
the former standard JIS B 0601 : 1994. When describing the contents of the
symbol, the description in Annex 1 Table 1 is recommended to be seen.

Remarks : The roughness curve defined in the former standards JIS B 0601 :
1994 and JIS B 0660 : 1998 does not exist at present.

'|b) Definition of ten-point mean roughness in the former standard JIS B
0601 : 1982 The definition is given as the sum of the mean of five profile peaks
from the highest to fifth height and the mean of five profile depths from the
deepest valley to fifth depth in the primary profile of the reference length (the
data measured as they are without any treatment such as filtering). The ten-
point mean roughness based on this Standard is that which has been obtained
using an analog type surface roughness tester. There may be a difference from
Rzu1s defined above as the ten-point mean roughness based on the former standard
JIS B 0601 : 1982, so that, if it is necessary to distinguish these two symbols,
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the parameter symbol RzJis s2 should be used for the ten-point mean roughness
based on the former standard JIS B 0601 : 1982. When describing the contents
of the symbol, the description in Annex 1 Table 1 is recommended to be seen.

Remarks : The primary profile defined in the former standard JIS B 0601 : 1982
does not exist at present, but the total profile (see JIS B 0651 : 1996)
is the profile of the same contents. However, the total profile dif-
fers in that it is digital data. If strict difference is required to be
indicated, a note showing to be based on analog data or digital data
should be given.

Annex 1 Table 1

Symbol Profile used (example of note)

Rzsissz | Based on the profile measured as it is.

Rzyiss« | Based on the profile to which phase compensation high-pass filter is applied.
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Annex 2 (informative)

Center line average roughness when applying 2RC filter

The definition and designation of the center line average roughness Ea7s obtained
by applying 2RC analog filter which do not conform to the original International
Standard is left in this Annex as information but will be withdrawn at an appropri-
ate time.

1 Terms and symbols For the purpose of this Annex the following definitions
apply:

1.1 Cut-off value Ac7s The wavelength at which the amplitude transmission rate
of high-pass 2RC analog filter becomes 75 %.

Remarks : The suffix 75 indicates the attenuation factor 75 % at the cut-off
value of the 2RC filter and the difference from digital filter.

1.2 Mean line The straight line or the curve to be the geometrical form of the
object surface applied by the least squares to the curve obtained by applying an analog
high-pass filter of the cut-off value Ac7s to the measuring curve at an attenuation
factor of 12 dB/oct.

1.3 Roughness curve (75 %) The curve obtained by applying an analog high-pass
filter of the cut-off value Ac7s to the measuring curve at an attenuation factor of
12 dB/oct and expressed with the deviation from the mean line.

2 Definition of center line average roughness

2.1 Center line average roughness Ra7s The following arithmetic mean height
expressed in um which can be obtained by using the roughness curve (75 %).

1 in
Ra75zﬁfo | Z (x) |dx

where Z(x) is the roughness curve (75 %) expressed with the mean
line taken as X-axis and the height direction taken as Z-axis, and
In is the evaluation length.

2.2 Cut-off value Ae7s Ac7s is of the following six kinds:
0.08, 0.25, 0.8, 2.5, 8 and 25 in mm

2.8 Standard value of cut-off value Ac7s The standard value of Ac7s is as given
in Annex 2 Table 1.

+
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Annex 2 Table 1

Range of Ra7s pum Cut-off value
Exceeding Max. Ac7s mm
— 12.5 0.8
12.5 100 2.5

2.4 Evaluation length The evaluation length /n shall be at least three times Ac7s.

2.5 Expression of center line average roughness Ra7s The expression of Ra7s
shall be as follows:

Center line average roughness (75 %) um, cut-off value (75 %) mm,

evaluation length______mm.
or

pm Ra7s, Ac7s mm, [n mm.

Remarks 1 When Annex 2 Table 1 is satisfied, the expression of Ac7s may be
omitted.

2 If the evaluation length is at least three times Ac7s, the expres-
sion of the evaluation length may be omitted.

2.6 Preferred number series of Ra7s When designating the surface roughness
with Ra7s, the preferred number series in Annex 2 Table 2 is used in general.

Annex 2 Table 2 Preferred number series of Ra7s

Unit: pm
0.013 0.4 12.5
0.025 0.8 25
0.05 1.6 50
0.1 3.2 100
0.2 6.3

2.7 Sectional designation for Ra7zs If Ra7s is required to be designated with
sections, the numerical values of the upper limit (larger value designated) and the
lower limit (small value designated) of the division are selected from Annex 2 Table 2
and are written together.

Example 1 When the standard value of Ac75 is equal to each other at the up-
per limit and the lower limit.

Example of expression (6.3 to 1.6) umRa7s

In this case, Ac¢75 of 0.8 mm is used.
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Example 2 When the standard value of Ac7s is different between the upper
limit and the lower limit.

Example of expression (25 to 6.3) umRa7s

In this case, it means that the value of Ra7s measured with Ae7s
of 2.5 mm is not more than 25 um and the value of Ra7s measured
with Ac75 of 0.8 mm is not less than 6.3 pm.

Remarks 1 If Ac7s is required to be the same when corresponding either to
the upper limit or to the lower limit, or if other Ac7s than the stan-
dard value given in Annex 2 Table 1 is used, Ac¢75 shall be written
together.

Example of expression (25 to 6.3) pmRa7s5, Ac752.5 mm

2 Ra7s of the upper limit and the lower limit mentioned here is the
mean value of several places sampled at random from the desig-
nated surface and is not the maximum value of individual Ra7s.
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