INTERNATIONAL ISO
STANDARD 4586-2

Seventh edition
2018-07

High-pressure decorative laminates
(HPL, HPDL) — Sheets based on
thermosetting resins (usually called
laminates) —

Part 2:
Determination of properties

Stratifiés décoratifs haute pression (HPL, HPDL) — Plaques a base de
résines thermodurcissables (communément appelées stratifiés) —

Partie 2: Détermination des caractéristiques

Reference number
ISO 4586-2:2018(E)

©1S0 2018



ISO 4586-2:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved



ISO 4586-2:2018(E)

Contents Page
FFOT@WOT ........oooccceeeesee stk ix
IIMETOQUICEION. ..ottt 855855555 X
1 SCOPI ... 1
2 A0 00 B L ] =) ) U 1
3 Terms and defiNItioNS. ... ————————————————————_ 2
4 AssesSMeENt Of APPEATANCE ...uvuuvmiursmssmsmssmsmssssrssssr s R R R AR RS E S 3

4.1 Principle ...

4.2 Apparatus

4.3 BT ey 0100 i 4 L) o P 3

4.4 PIOCEAUIE ....oooeee e s 3

4.5 TEST TEPIOTE w.eueeuseeureesreeseeeeeseeeseesseessessse s ese s e bbb s bR RS R R R R R R 3
5 Determination of thiCKNESSs ... 3

51 Principle.............. o

5.2 Apparatus ...

5.3  Test specimen

5.4 Procedure.........m..

5.5 TEST TEPOTE weeureuseeureesreeseeesciuseesseesseessessseesse s ssse e bbb b e b RS eE R RS ER R AR bR R R AR Rt
6 Determination of length and width

6.1 Principle..............

6.2 Apparatus..............

6.3 Test specimen

6.4 PIOCEAULIE ...ooooo e85

6.5 EXPreSSION Of TESUILS ...cuuceuerresseeiiieernsis s sessesss s s s sess s s ss s sas s ss s ss s s snees

6.6 B o ] 01 ) o T O ST SO ST T TPSPTOR
7 Determination of edge Straightness.......comin s —————— 5

7.1 Principle.. .. I

7.2 Apparatus...............

7.3 Test specimen

7.4 Procedure.......ce

7.5 EXPIESSION Of TESULLS ..ucvueueruceiisisssesssssesssssssss s st s s ss s e s s st sssssss st saness 5

7.6 TEST TEPOTE weeerreureeureenreeseeeeeseesseesseessessseessessse s s bbb ees s e8RS bR R bbb et 5
8 Determination of edge squareness (Method A) ... ———————— 6

8.1 PriNCIPIE. ..o

8.2 Apparatus o,

8.3 TESE SPECIMEI ittt b bR

8.4 PrOCEAUIE ..ooooo e

8.5 Expression of results

8.6 B R o ) 01 ) o TSP OR
9 Determination of edge squareness (Method B)

9.1 Principle...............

9.2 Apparatus...............

9.3 Test specimen

9.4 PTOCEAUIE ...t e

9.5 EXPIreSSION Of TESUILS v sssssss s sssssss s sssssss s sssssssssssssssssssss s sssssssssssnsns

9.6 B LTS o =] 010 ) o
10 Determination oOf flatnNess. ... —————————————————— 8

10.1 Principle......connen

10.2 Apparatus...

10.3 Test specimens

T0.4  PIOCEAUTE ..ot

© 1S0 2018 - All rights reserved iii



ISO 4586-2:2018(E)

11

12

13

14

15

16

17

T10.5  EXPIreSSION Of TESULLS ..ciuuriuieeeereetseesseesseessessseesseissess s sss st ssses s s ses s s bsse s s bbb s s et 9
0TI LTy < o) v PP 10
Resistance to SUrface Wear ... —————————————— 10
11.1  Principle

T1.2  MATETTALS e
T1.3  APPATATUS oo
g TN oy 0 1= 000 ) L

11.5 Preparation of specimens and abrasive paper
11.6 PrOCEAUIE ..o
11.6.1 Preparation of abrasive wheels

11.6.2 Calibration of abrasiVe PaPer.... s ssssssssees

11.6.3  AbDraSion Of SPECIMEN ... vuuueemeereerrees s seessresssesssessseess s sessssess s ssssssssssesssseesssessssssssessssens
11.7  EXPreSSion Of FESUILS st sssssssssssssssssssssssssss st s s st ssssssssssssssssssssssssssssnns
B0 T =T o =Y 010 ) i PPN
Resistance to abrasion (Flooring grade laminates)......cusssssss 13
12.1 Principle

L12.2 MAEETTALS e
12.3  Apparatus.......... B et £ 14814 £ 4414 £ R SRR
12.4 Test specimens
12.5 Preparation of specimens and abrasive PapPer.....eeeermesmeseeseessssssessssessssessssssssssssessans 13
12,6 PIOCEAUIE ....ooooeive s
12.6.1 Preparation of abrasive wheels
12.6.2 Calibration of abrasiVe PaPeT ... e sesssesssssssssssesssseesssssssssssessaens
12.6.3  AbDrasion Of SPECIMEN ..ottt ssesens
12.7  EXPIeSSION Of TESULLS .ouiuuureueeesreermeesieesiciisesssessesssseessseesseesssessssesssssssssssssessssess st sessssessssesssssssssssssesssssssssesss
B S T TN o < 010 ) o PP
Resistance to immersion in boiling Water ... —————
13.1  Principle. e, -
13.2 Apparatus...
13.3 Test specimens.....
1304 PIOCEAULE ....oooooeese s e s
13.5  EXPIreSSiOn Of FESUILS ..ieesssissessesssssssssesssssssssesss s sssssssssssssssss s ssssssssssssssssssssasssssssssssssssssnsans 16
S 20 ST =T o (<] 0o ) o PPN 17
Substrate protection against Water VAPOUT .....ccummmsmmmismssmsssssssssssssssssssssssssssssssssssssssssssssssns 17
141 PrinCiple..eecseesseseeses

14.2  Apparatus
14.3  TeSt SPECIMENS....ccveererreererrerreeeseeseeser s sessesseeesesseees
144 ProCedure ...,

14.5 Expression of results
T TN o < 010 ) o PP TOT

Resistance to water vapour

15.1 Principle....

15.2 Apparatus...

15.3 Test specimen...

154 PIOCEAULE ....oooooesese s

15.5  EXPIreSSION Of TESUILS ..o ieiereeseieeeseteeeseeie st sesseessesssesssessssessesss s bbbt e s b s s s s s s ees b asnras
15.6  TESE TEPOTT covurerreesseesseeruseesseesseesssessssesssessses s s ess s esseeesseses s s8R RS R e
Resistance to wet conditions (Exterior grade laminates)......c.c.counnmmsmmmsssmmsssssmsssissin 21
L16.1  PrANCIPIE oo

16.2 Apparatus......

16.3 Test specimens.....

16.4  ProCedure ...

16.5  EXPIeSSION Of TESULLS ..uiuuueeeeeesreerseesseessseessesssesseesssessssessssess s s s s s st s ss s s sss st neses
L16.6  TEST TEPOTT couueeeieiurecessesee s ress s s e ses s bR SRRt

Resistance to dry heat (Method A)

© ISO 2018 - All rights reserved



18

19

20

21

22

23

24

ISO 4586-2:2018(E)

17.1  Principle ...

17.2  Apparatus and materials

B0 T LTS o] o100 1 4 ) PN
B =TSy o) 0T ol =T L PP
17.5 Examination of the teSt SPECIMEN ....ienresreinrieinssss s s ssssssssnsssnes 25
17.6  EXPIreSSION Of TESUILS ..t etsectseesees s ssseesse bbb ss s s sss s bbb bbb 25
0 A V=Y (<] 1o ) O PPN 25
Resistance to dry heat (Method B) .......ccmmmmsmmmmsssssssssisssssssssssssssssssssssssssssssssssssssssssssssasssses 26
18.1 PrinCiPle . e

18.2 Materials.....

18.3  Apparatus

2 =TS Wy 0 1= 00 ) o PPN
L85 PIOCEAUIE ....ooooov st
18.6  Expression of results

18.7  TESE TEPOTT ciuueueerseeeurerseseessessessssses s ss s s bbb s R
Dimensional stability at elevated temperature (Method A) ... 29
TO. 1 P I CE DI e
T9.2 APPATATUS oo e
19.3 Test specimens..........

19.4 Procedure ...

19.5 Expression of results

BTN T =TSt =Y 010 ) o v TP
Dimensional stability at elevated temperature (Method B).......cccnnnimssnmssssssssssssssnsssssnnas 30
20.1 Principle

20.2  APPATATUS ootttk
00 T ] o] 01100002 ) L PPN
20.4 Procedure......

20.4.1 General....
20.5 Expression of results
B T =T o =Y o o) v
Dimensional stability at ambient temperature (Method A) ... 33
21.1 Principle

202 APPATATUS oot

2 G T ] o] 0100002 ) LN
21.4 Procedure........

21.5 Expression of results

2 L T =T o ) 01 ) o v TSP
Dimensional stability at ambient temperature (Method B].........cconnmmmmmsmsmsmssssssmssssssssssssssanss 35
221 P IIICIPIE e
22.2 Apparatus........

22.3 Test specimens......

22.4 Procedure..........

22.5 Expression of results.......

B T U= 1] v =Y o 0 ) v T
Resistance to climatic shock (exterior grade laminates).......coounirs———s 36
231 PIICIPIO e 2. . N—
23.2 APPATATUS oo WY A
23.3  TeSt SPECIMENS...cirerereereerreereessesserssessesssesssesssenans

234 ProCEAUIE ..o

23.5 EXpression of reSUltS.....eeemeeeeseesseesnnens

23.0  TEST TEPOTT coueureeeeereerisrisreeee e ee s s s s e

Resistance to impact by small diameter ball
24.1 Principle
24.2  Materials
4.3 APPATATUS oottt

© ISO 2018 - All rights reserved v



ISO 4586-2:2018(E)

25

26

27

28

29

30

31

vi

I T o o =T 03 1 00 =) £
24.5 Calibration of the impact tester
24.6  ProCeAUIE ...

24.7  EXPreSSION Of TESUILS couuicecereres e seesssess s sseessseesssesssessssessssesssssssss s ssssesssssssessssessssesssess s sssessssensans
248 TEST TEPOTT coueureeereeriuriuseseessessesessessessess s s e ses s AR bbb
Resistance to impact by large diameter ball ... ————— 43
25.1  PrinCiple ..

25.2  Materials.......

25.3 Apparatus.....

25.4 Testspecimens.....

25.5  ProCedure ...

25.6  Expression of results

25.7  TESTTEPOIT couriiitrsereirerssesessssssssse s s st s s AR AR AR R
Resistance to impact by large diameter ball (Flooring grade laminates) ........cocoussesmsssessssnnns 47
261 P TP e e

26.2 Materials

26.3  APPATATUS oo it
26.4  TEST SPECIMENS . ...cuieusieeciineiererrerserse s s es s ss s ss e R R s R
26.5  ProCedure ...

26.6  Expression of results

26.7  TESTTEPOTT coureeeereereuresseeesessesctsessessess s s e es e sses s AR AR e
Resistance to cracking under stress (Laminates < 2 mm thick) ..., 48
270 PIINCIPIE et

27.2  Apparatus

B T U0 o o =T 03 1 00 =) £
274 PTOCEAUIE ..o et
27.5 Expression of results

A ST (0] o =) 010 ) o SN
Resistance to crazing (Compact 1aminates).......commmmmms——. 52
28.1  Principle ... A A
28.2  APPATATUS oo e
28.3 Test specimens

284 PIOCEAULIE ....ooooooveeecieeeee s sssse e85 855
28.5  EXPIreSSION Of TESUILS .oicecereresreeesseerseesssessssesseessseesssesssesis et sess s s sssses s sesss s sssessssss s sssessssensans 53
B T T V=1 o 1= o o) PPN 53
Resistance to SCratChiNg......ccuvrmmniss s 53
29.1 Principle

A Y - 1<) @ U= £SO

20.3  APPATATUS oot 0 T
29.4 Calibration of apparatus

29.5  Test SPECIMEN rererrierrererssrsnessesssssessessssssessessesssens

29.6 Procedure........

29.7  Expression of results....sen:

B0 R S Y =T o 1= o 0 ) oSN

Resistance to staining (Method A)
B0.1 P I ICIPIO e e
L LY v U0 oD 0TV = o LT
30.3 Materials......c...

30.4 Apparatus
30.5 TeSt SPECIMENS....wwrreerreerrerseermseersseessessseessseesanes
30.6  ProCedUIe. ...

30.7 Expression of results
128 T 0] v /=) 07 ) o PSSO

Resistance to staining (Method B)
3Ll PII I DL e

© ISO 2018 - All rights reserved



32

33

34

35

36

37

38

ISO 4586-2:2018(E)

31.2 Materials..............

31.3 Apparatus..........

31.4 Test specimens

BLL5  PIOCEAUIE .o
31.6  EXPIreSSION Of TESUILS ..viieiissessssssss s ssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssnsssssssnsssnsssnssanes 65
30 Y =T o 1= o o) v 66
Lightfastness (xenon arc) (Method A).......cmmmss————————— 66
32.1  PriNCIPIE e

32.2 Apparatus......

32.3 Testspecimen

324 ProOCEAUIE ..o

32.5 Assessment and eXpression Of FESULLS ... eerreeresseerseersees s ssseesssssssessessssessanes 67
32,60 TESL TEPOTT coueeeeerereeresresseeessss s ses s s s s s AR s 67
Lightfastness (xenon arc) (Method B) ... 68
33.1  Principle e

33.2 Apparatus

3 TS T =T o) o T3 00 =) s TP
3314 PIOCEAUIE ..o
33.5 Expression of results

30 BN ST 0] o /=) 010 ) o PPN

Resistance to UV light (Exterior grade laminates)

341 PrincCiple...iiisee e
34.2 Apparatus.......
34.3 Test specimens
344 PTOCEAUIE ..ottt
34.5 Evaluation and exXpresSsion Of TESUILS ... ereeesssessessseessesssessssesssesssssssesssssssssssssssssessanes 71
34.5.1  CONEIaST ..o
34.5.2 Appearance...
34,60 TEST TEPOTT coueueeeeereerisresseeee e ses s sessesses et es s s s
Resistance to artificial weathering (Exterior grade laminates) ... 72
R 1 700 N 04 o ) o) -SSR
35.2 Apparatus
I Fo TS TR =T sy o T=Tod 1 o =)' U PO
3514 PIOCEAUIE ..o
35.5 Examination and expression of results

35.5.1  General....eeeeeeeeeeeee

TSI TN 070) 4 L = -3 O,

35.5.3  APPEAranCe....coiicrsiiessierseeeseeee :
1 T 1) v (=] o) o TR
Resistance to radiant heat.......uss s 74
36.1 Principle......
36.2 Apparatus.......
36.3 Test specimen
36.4 Procedure.........
360.5  TEST TEPOTT cureeuieuseeeuseerseeseeesseesssesssessss s s s ees e s s s R8s E R bR RS EsenErnse
Formability (MethOd A)....cccrimsmsmsmsssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssassnst snssssnsssssasassssssssassnses
371 PrIICIPIE e WY A
37.2 Apparatus.......
37.3 Test specimens......
37.4 Procedure......

37.4.1 General
37.4.2 Calibration of test apparatus

37.4.3  TESE PIOCEAUTE...cuureeeeersreeseeeseesseessseessesssessssess s ss s s s s e R e
37 T U= o 1= o o) TP
Formability (Method B)......ccmnmimmisississsssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssseses 80

© 1S0 2018 - All rights reserved vii



ISO 4586-2:2018(E)

38.1 Principle.....
38.2 Apparatus.......
38.3 Testspecimens.....
384 PIrOCEAUIE ..ot
38.4.1 Calibration of teSt APPATAtUS....ccvveieemrerremssssrsssssssss s sssss s ssssssssanees 81
38.4.2 TSt PIOCEAUTE...cueeieeeerreereessetseeseesseesees s es s bbb b s s s s e bbb 81
2= T T 11 o =) 01 ) o PSP 88
39 Resistance to blistering (Method A)
39.1  PrincCiple .ot
39.2 Apparatus.......
39.3 Testspecimens.....
3014 PIrOCEAUIE ...
39.4.1 Calibration of teSt APPATALUS....cccicieemrerremsssrss st sssssnees 88
30.4.2  TESE PIOCEAUTE.c..uueurieereerreeseeseesseeseessesseessessssssse s bbb bR bR Ea s e bbbt 88
SRS T T 11 o =) 0o ) o TSP 89
40 Resistance to blistering (Method B)........cuimmmmmmsmssssssssssissssssssssssssssssssssssssssssssssssssssssses 89
AO.T P CIPIE e
A0.2  APPATATUS oot
40.3 Test specimens
40.4  ProCedure ...
40.5 Test procedure
LT T o ) 010 ) o TP
41 Resistance t0 Wet NEat (100 CC) ... 920
41.1 Principle
41.2  ApParatus ... B etee e esee kR AR AR R R R
30 S T ey o o100 1 0 1=) o TP
414 ProCeAUIe ... v
41.5 Expression of results
1.6 TESETEPOTT coeeeeeceeererresresresse e e ses et ses s st et
42 Determination of microscratch reSistance ... ———————— 93
2.1 P CIPIO e e
42.2 Apparatus
2.3 MATETIALS ..o s8R
420 S OF=1 1| o) v U o) OSSO
42.4.1 Assembly and maintenance of the Martindale tester
42.4.2 Method for checking the LiSSajous figUure ... sesssesssessseesseeans
S T Ty o YT o8 11'01=) o 1O PO
42.5.1 Preparation
42.5.2 Test surface
2.6 PIOCEAULE ..cccccceeeeeeeeeeesesessseessse i8558 s
A2.6. 1 GEINETAL oo
42.6.2  MELNOA. ...
42.7 Classification of the image after testing to procedure B
42.8 Testreport
BIDLIOGTAPIY ...t
viii © ISO 2018 - All rights reserved



ISO 4586-2:2018(E)

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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. 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 on 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 the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 11,
Products.

This seventh edition cancels and replaces the sixth edition (ISO 4586-2:2015) which has been
technically revised.

The main changes compared to the previous edition are as follows:
— correction of errors due to typographical, formatting, and omission issues.

Alist of all parts in the ISO 4586 series can be found on the [SO website.

© 1S0 2018 - All rights reserved ix
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Introduction

In an effort to harmonize ISO 4586 with other high-pressure decorative laminate standards,
multiple methods may be published that demonstrate similar properties. In these instances, the
same test method title is given and is annotated as either “Method A” or “Method B”. This is the case
in the following tests: Edge squareness — 8/9, Dry heat — 17/18 Dimensional stability at elevated
temperatures — 19/20, Dimensional stability at ambient temperature — 21/22, Staining — 30/31,
Lightfastness — 32/33, Formability — 38/39, and Blistering — 40/41. In these instances, either
method may be utilized in testing. Compliance to both methods is not required. While these tests are
similar they are by no means identical and results of one method do not necessarily correspond to the
results of the accompanying test. In these situations, it is intended that the documentation in specific
parts of ISO 4586 for performance requirements be consulted. Each specific method has performance
requirements particular to that method for individual grades of high-pressure decorative laminate.

This document has been harmonized with EN 438-2 whenever possible.

X © ISO 2018 - All rights reserved



INTERNATIONAL STANDARD ISO 4586-2:2018(E)

High-pressure decorative laminates (HPL, HPDL) —
Sheets based on thermosetting resins (usually called
laminates) —

Part 2:
Determination of properties

1 Scope

This document specifies the methods of test for determination of the properties of high-pressure
decorative laminates (HPL, HPDL) as defined in Clause 3. These methods are primarily intended for
testing the sheets specified from ISO 4586-3 to ISO 4586-8.

39, and 40 is not known because interlaboratory data are not available. When interlaboratory data are
obtained, precision statements will be added to the test methods at the following revision. As all the
other test methods have an end point determination based on subjective judgement, it is not meaningful
to make a statement of precision in these cases.

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 62, Plastics — Determination of water absorption

ISO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in colour
ISO 178, Plastics — Determination of flexural properties

ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 1770, Solid-stem general purpose thermometers

ISO 3668, Paints and varnishes — Visual comparison of colour of paints

[SO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance

1SO 4892-2:2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps
ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV lamps
ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

IS0 9352, Plastics — Determination of resistance to wear by abrasive wheels

[SO 9370, Plastics — Instrumental determination of radiant exposure in weathering tests — General
guidance and basic test method

ISO 12945-2, Textiles — Determination of fabric propensity to surface fuzzing and to pilling — Part 2:
Modified Martindale method

© ISO 2018 - All rights reserved 1
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ISO 12947-1, Textiles — Determination of the abrasion resistance of fabrics by the Martindale method —
Part 1: Martindale abrasion testing apparatus

EN 312, Particleboards — Specifications
EN 316, Wood fibreboards — Definition, classification and symbols

ASTM G155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic
Materials

CIE publication no. 85: 1989, Solar spectral irradiance

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:

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

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

31

high-pressure decorative laminate

HPL

HPDL

sheet consisting of layers of cellulosic fibrous material (normally paper) impregnated with
thermosetting resins and bonded together by the high-pressure process (3.2)

Note 1 to entry: This is a general definition of high-pressure decorative laminate(s). More specific product
definitions can be found from ISO 4586-3 to ISO 4586-8.3.2.

3.2

high-pressure process

simultaneous application of heat (temperature = 120 °C) and high specific pressure (= 5 MPa), to
provide flowing and subsequent curing of the thermosetting resins to obtain a homogeneous non-
porous material with increased density (= 1,35 g/cm3), and with the required surface finish

3.3
rub
<microscratch resistance> one revolution of the two outer drives of the Martindale tester

3.4

cycle

<microscratch resistance> completion of all the translational movements tracing a Lissajous figure (3.5)
comprising 16 rubs (3.3)

3.5

Lissajous figure

<microscratch resistance> figure created by movement which ranges changes from a circle gradually
narrowing ellipses, until it becomes a straight line, from which progressively widening ellipses develop,
in a diagonally opposite direction before the pattern is repeated

Note 1 to entry: This comprises 16 revolutions of the two outer drives and 15 revolutions of the inner drive of the
Martindale tester.
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