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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.  

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documentsdocument should be noted. This document was drafted in accordance 
with the editorial rules of the ISO/IEC  Directives, Part 2 (see 
www.iso.org/directiveswww.iso.org/directives). 

Attention is drawnISO draws attention to the possibility that some of the elementsimplementation of this 
document may beinvolve the subjectuse of (a) patent(s). ISO takes no position concerning the evidence, 
validity or applicability of any claimed patent rights. in respect thereof. As of the date of publication of 
this document, ISO had not received notice of (a) patent(s) which may be required to implement this 
document. However, implementers are cautioned that this may not represent the latest information, 
which may be obtained from the patent database available at www.iso.org/patents. ISO shall not be held 
responsible for identifying any or all such patent rights. Details of any patent rights identified during the 
development of the document will be in the Introduction and/or on the ISO list of patent declarations 
received (see www.iso.org/patents). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.  

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the World 
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.htmlwww.iso.org/iso/foreword.html. 

This document was prepared by Technical Committee ISO/TC 6 Paper, board and pulps, Subcommittee 
SC 2, Test methods and quality specifications for paper and board. 

A list of all parts in the ISO 24118 series can be found on the ISO website. 

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at 
www.iso.org/members.htmlwww.iso.org/members.html. 
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Paper and board  — Stylus contact method —  — 

Part  1:  
Determination of surface roughness 

1 Scope 

This document specifies a test method for the determination of the surface roughness of paper and board 
using a stylus contact method. It is applicable to all papers and boards except tissue paper. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

ISO 186, Paper and board — Sampling to determine average quality 

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and procedure for 
monitoring the atmosphere and conditioning of samples  

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

— — ISO Online browsing platform: available at https://www.iso.org/obphttps://www.iso.org/obp 

— — IEC Electropedia: available at https://www.electropedia.org/https://www.electropedia.org/ 

3.1 
surface roughness 
R 
value indicating a deviation of height from the mean line 

3.2 
average surface roughness  
Ra 
arithmetic average of the absolute values of the surface roughness (3.1)(3.1) 

3.3 
mean deviation from the roughness average 
M 
It is determined using Formulae (3) in Clause 10. 

84 Principle 

For surface roughness measurement, the specimen with the stylus under the contact force is scanned 
horizontally at a constant speed and surface height is measured.  

NOTE Annex A providePrecision data are available in Annex B. Annex A provides further information. 
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95 Apparatus 

9.15.1 Surface roughness-testing apparatus 

The surface roughness measurement should have an accuracy of ± 1 % or less of the full scale of 0,4 m 
within a surface measurement travel distance of 30 mm, and an overall accuracy of ± 1 % or less of the 
full scale. 

9.25.2 Stylus 

A conical shape whose radius of the curvature of the tip is 0,5 mm ± 0,025 mm. The material made of 
stainless steel specified in ASTM A681-08:2015 (P21 or equivalent) is recommended. 

  

 
Key 

r (0,5 ± 0,025) mm 

Figure  1 — Geometry of stylus tip 
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9.35.3 Drive unit 

Drive unit for advancing the test piece beneath the stylus with constant traversing speed of 
1,0 mm/s ± 0,05 mm/s. 

9.45.4 Specimen holder 

Used to place and fix the test piece on the horizontal metallic plate during the testing. 

106 Sampling 

If the tests are being made to evaluate a lot, the sample shall be selected in accordance with ISO 186. If 
the tests are performed on another type of sample, verify that the test pieces taken are representative of 
the sample received. 

117 Conditioning of samples 

Condition the samples in accordance with ISO 187 and keep them in the standard atmosphere throughout 
the test. Conditioning shall be performed prior to the preparation of test pieces. 

128 Preparation of the test pieces 

Prepare the test pieces in the same atmospheric conditions as those used to condition the sample. Cut at 
least 10 test pieces for the machine direction (MD) testing and another 10 sheets for the cross direction 
(CD) testing. Test pieces should have a minimum size of 100 mm ± 5 mm in length and 60 mm ± 5 mm in 
width. 

The test area shall be free from folds, wrinkles, holes, watermarks or defects not inherent in the sample. 
Do not handle the part of the test piece that will become part of the test area. 

139 Procedure 

Carry out the test in the same atmospheric conditions as those used to condition the samples. 

— — placePlace the instrument on a solid and vibration-free table;. 

— — placePlace the test piece on the specimen holder;. 

— — setSet stylus to contact force 50,0 mN ± 0,25 mN;. 

— — startStart the test and record the data until it scans at least 30 mm, then stop the test. Record the 
roughness reading during a run of 5 mm ± 0,01 mm to 25 mm ± 0,01 mm while the surfaces are 
moving uniformly over one another;. 

— — repeatRepeat the test at least 10 times in both CD and MD. 

1410 Calculation 

Surface roughness, average surface roughness and M are calculated according to Formulae (1), (2) and 
(3).Formulae (1), (2) and (3). 

𝑅𝑅𝑖𝑖 = ℎ𝑖𝑖 − ℎ�ℎ̄ (1) 

𝑅𝑅𝑎𝑎 = 1
𝑁𝑁
∑ |𝑅𝑅𝑖𝑖|𝑁𝑁
1 ∑ |𝑅𝑅𝑖𝑖|𝑁𝑁

1  (2) 

𝑀𝑀 = 1
𝑁𝑁
∑ �|𝑅𝑅𝑖𝑖| − 𝑅𝑅𝑎𝑎�𝑁𝑁
1 ∑ ||𝑅𝑅𝑖𝑖| − 𝑅𝑅a|𝑁𝑁

1  (3) 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 24118-1
https://standards.iteh.ai/catalog/standards/sist/21cdfc3e-0182-41c3-afb2-0ae5f69cb8df/iso-

24118-1



ISO/FDIS 24118-1:2023(E) 

4  © ISO  2023 – All rights reserved 

where 

  iR 𝑅𝑅𝑖𝑖  is the surface roughness at point i, in µm; 

  ih ℎ𝑖𝑖  is the height at point i, in µm; 

  h ℎ̄ is the height average (mean line), in µm; 

  N is number of data points from 5 mm to 25 mm; 

  aR 𝑅𝑅a is the average surface roughness, arithmetic average of the absolute values of the 
roughness, in µm; 

  M is the mean absolute deviation from the Ra, in µm. 

1511 Test report 

The test report shall include the following information: 

a) a) a reference to this document i.e. ISO 24118-1:—;:20—; 

b) b) the date and place of testing; 

c) c) all details necessary for the complete identification of the sample; 

d) d) the conditioning atmosphere used; 

e) e) the number of test pieces; 

f) f) Ra and M results of each test piece with the grand average of the 10 test pieces in both MD and 
CD, reported to three significant figures, respectively; 

g) g) the standard deviation of the 10 individual Ra and M results, reported to three significant figures 
for each direction MD and CD; 

h) h) the coefficient of variation in % to first decimal place for each direction MD and CD; 

i) i) any departure from this document and any circumstances that maycan have affected the results. 
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