DIN EN 438-2:2019-03 (E)

High-pressure decorative laminates (HPL) - Sheets based on thermosetting resins
(usually calle d laminates) - Part 2: Determination of properties (includes Amendment

A1:2018)

Contents Page
EUropean fOr@WOId ......... ..o e e s s s e e s ea e s nme e e e e e e e s e mmmn e e e e s aa s nmnnessannan 10
1 8T oo o -SSR 1
2 NOIrMAtiVe FEfErE@NCES ......ooo e e e e e mm e e e e e e e e s 1
3 Terms and definNitioNS ..o s 12
4 Assessment Of QPPEAraNCEe .........cciiicciiiiiiiii i ——————— 12
41 10T o 12
4.2 N o o = = 1 0 12
4.3 B3 =T 1= o3 14 V=T o P 12
44 Yo=Y o L1 12
4.5 =53 08 (=1 o 13
5 Determination of thiCKNESS ... e 13
51 o ] 4 e o [ 13
5.2 Y o o X 1= 1 {0 = 13
53 Test SPECIMEN ... cece e s s s s s m s s s s s sssssssssssssssssssssssssssssssnsnsnsnsnsssnssssnmmnmnmnnnnnnnnnnn 13
5.4 o - o 11 13
5.5 IS5 0 (= oo o S 14
6 Determination of length and width ... —— 14
6.1 PriNCIPIE oo 14
6.2 Y o o = - 1 = 14
6.3 JLICET3 = 1= o3 14 =T o 14
6.4 Yo=Y o LT 14
6.5 EXPression of reSUILS ... ssse s s e s s nm s e e e e s mnmn e e s s mnmnnees 14
6.6 =53 A8 (=1 o) 14
7 Determination of edge straightness .......ccccceiccccccriii s s 15
71 T 4 e 15
7.2 Y o o X 1= 1 (U 15
7.3 1= A o =T o2 1 1T 15
7.4 o o= o 11 15
7.5 EXPression of reSUILS ........cccccciimiiiiiiccccccirr e e e e s s e e e s s s smme e e s ee s s s s snmn e e s sn s nanmnnnes 15
7.6 TESE FEPOIT ..o R n e 16
8 Determination of edge SQUAreNess ..........ccoceiiiiierii i ——— 16
8.1 1T T o 16
8.2 Y o o = = 1 {0 LS 16
8.3 =3 K= o 1= o3 1 4 =T o R PPN 16
8.4 o T =Y o 11 16
8.5 EXpression of results ... ————— 17
8.6 LI 08 =T oo 17
9 Determination of flatNeSS ... s 17
9.1 T 1 1 o 17



9.2
9.3
9.4
9.5
9.6

10
10.1
10.2
10.3
10.3.1
10.4
10.5
10.6
10.6.1
10.6.2
10.6.3
10.7
10.8

11

12
121
12.2
12.3
12.4
12.5
12.5.1
12.5.2
12.5.3
12.6

13

13.1
13.2
13.3
13.4
13.5
13.6

14

14.1
14.2
14.3
14.4
14.5
14.6

15
15.1
15.2
15.3
15.4
15.5
15.5.1
15.5.2
15.6

16
16.1

N o o = - {0 = 17
I3 K= XY o214 V=T o 18
e Yo=Y o T 18
EXPression of reSUIES ...t smn e e s s mn e e e nnmnn s 18
=53 08 0= o o N 18
Resistance to SUrface WA ..........ooo i e e e e 18
T e T 18
T T 7= = 18
o o T - 1 F = 19
Abrasion resistance testing machine ..o ——— 19
JLICET3 =T 1= o314 =T o 21
Preparation of specimens and abrasive Paper ..........o s 21
o o7 LT - 21
Preparation of abrasive Wheels .......... ..t s sse s 21
Calibration of abrasive Paper ... s 21
PN o] = T3 oY o W o3 S o T=Yod 14 1= o TR Y 21
EXPression of reSUIES ... s e s nmn e e s nnmnn e 22
=5 98 0= o T N 22
Resistance to abrasion (flooring grade laminates) ........cccccccemmiiiicccssmrmee s 23
Resistance to immersion in boiling water ... —————— 23
PriNCIPIE .o 23
Y 0 o T = L1 = 23
I3 =T 1= o214 V=T o 23
o o= LT - 24
EXPression of reSUIES ... e e 24
L0 121 ] = o o SRR 24
570 g = TeT= 0 = 1 gV = e 1 - 25
Edge rating SCale ... s 25
B IC= 53 08 =1 o T 25
Substrate protection against water vapour ..., 25
T T 1o P 25
Y o 0T T -1 {0 = 26
Test SPECIMENS ... e s s s e s n s s s s s s snsnsssnsnsnsnsssssssssssssssssssnsnssssssnmnnnnnnnnnnnnnnnn 26
0T o= LT - 26
EXPression of reSUIES ... e e e e s s smn e e e s s s nmne e e s e nnmnnes 27
=53 08 =1 o N 27
Resistance to Water VapOUT ... s 27
PriNCIPIE .o e 27
0 o T = 10 = 28
I3 =T 1= o314 V=T o 28
o o= LT - 28
EXPression of reSUItS ... e e 28
=53 98 0= oY N 28
Resistance to wet conditions (Exterior grade laminates) .........ccccoceecmrrrcecnnrrcccenssccce e 30
T e T 30
Y o o T T -1 {0 = 30
B =53 K= o T= o3 4 =T o L S 30
g o7 =Y o T - 30
EXPression of reSUIS ... e s sm s e e e s s nmn e s s nnmn e 30
L0 1o 1| - 1 o o N 30
Visual eXamination ... s n e e e s nnnn e 31
I3 =Y oo o N 31
Resistance to dry heat ..o ———————— 32
3T T T = 32



16.2
16.3
16.4
16.5
16.6
16.7

17

171
17.2
17.3
17.4
17.5
17.6

18

18.1
18.2
18.3
18.4
18.5
18.6

19
19.1
19.2
19.3
19.4
19.5
19.5.1
19.5.2
19.6

20

20.1
20.2
20.3
204
20.5
20.6
20.7
20.8

21

211
21.2
213
214
215
21.6
21.7

22

221
222
223
224
22.5
22.6
22.7

Apparatus and materials ..........ooo 32
JLICET3 =T 1= o214 V=T o 34
=53 A e = L1 34
Examination of the test Specimen ... ——————————— 34
EXPression of reSUILS ...t s s e e e s smn e e e e s s me e e e e s mnnne 34
=53 B8 (=1 o 35
Dimensional stability at elevated temperature ..........ccccceeeieieiiiiie e 35
PriNCIPIE .. R 35
Y o o T - L = 35
JLICES3 0T o L= o2 1 0T T 36
o o= LT - 36
EXPression of reSUILS ... 36
L= 0 =] o o o 37
Resistance to wWet heat ......... .. ————— 37
T e ' 37
Apparatus and MAterials ... s 38
TESt SPECIMENS ... s s s sssssssssssssssssnsssssnsssnnnnnnnnnnnnnnnnnn 38
0T o= LT - 39
EXPression of reSUILS ... s s e e s mn e e e e e s e mn e e e e s mmnne 39
LIS 08 =] oo 40
Resistance to climatic shock (exterior grade laminates) ..........cccccceciiiicicnnnccccccen e, 40
T T3 1o 40
Y o o = = 1 0 = 40
LT3 =T 1= o314 =T o S 41
0T LT - 41
EXPression of reSUILS ...t s e e mnn e e e e ae e e e e s nnnne 42
Flexural strength and modulus of elasticity in flexure ... 42
APPECATANCE .....oeeeeeeeenienni s ssssssssssssssssssssssssssnsnsssnsnsnnnnsnnssnnsnnnnnnsnnnnnnnnnnn 42
=53 S8 (=1 o 42
Resistance to impact by small-diameter ball ............coo i 42
T T3 T o =SSP 42
1 1= = T P 43
Y ¢ o T T L 43
QLIS 0T oL o2 T 0T T 46
Calibration of the Impact tester ........... e 46
o T o= LT 47
EXPression of reSUILS ... 48
=53 B8 (=] o 48
Resistance to impact by large diameter ball ............ooo s 48
e T T 48
1 T 1= = = 49
Y oo X 1= 1 (U = 49
TSt SPECIMENS ..o e s e a e e e nn e s e an e e e e e e e e s 49
o Y o7 =T U] PP 49
EXPression of reSUILS ...t csssr s s s e e s s snm s e e e s mnme e s s s nmnmnn e 51
1= =T oo o N 52
Resistance to impact by large diameter ball (flooring grade laminates) ..........ccccecveerininnenn. 52
T T T o 52
1 T 2= = = 52
Y o o X 1= 1 (U 52
Test SPECIMENS .....oeeeeeceeecececececececece e e e e e e e e s e s msssnssssssssssssssssssssssssssssnsnsnsnsnsnsnsnsnssmnmnmnnnmnnnnnnnnn 53
(o T =T o (1] 53
EXPression of reSUILS ........ccccceiiiiiiiiccccscciir s e s sssme e e s s s ssmne e e e ee s e mnmee e s sn s nmnmnnnes 53
=53 B (=1 oo 53



23

231
23.2
23.3
234
23.5
23.6

24

241
24.2
24.3
244
24.5
24.6

25

251
25.2
25.3
254
25.5
25.6
25.7
25.8

26
26.1
26.2
26.3
26.3.1
26.3.2
26.3.3
26.3.4
26.3.5
26.3.6
26.4
26.5
26.6
26.7
26.8

27

271
27.2
27.3
274
27.5
27.6

28
28.1
28.2
28.3
284
28.5
28.5.1
28.5.2
28.5.3
28.6

Resistance to cracking under stress (laminates 2 mm thick) ........cccccoiiiniiiiicncienncinenn 54
T e T 54
Y o 0T T -1 {0 = 54
TeSt SPECIMENS ... s nsnsnsnsnsssssssnsssssnsnsssnsssssssssssssssssssnsnsssnssnnnnnnnnnnnnnnnnnn 54
0T LT - 56
EXPression of reSUIS ... sssr e sms e s ne e s nnmn e 56
=5 08 =1 o T N 57
Resistance to crazing (Compact laminates) ...........ccccoiiiiiiiiisi 58
PriNCIPIE e e 58
N o o 2= T = 1 58
JLICET3 =T 1= o314 V=T o 58
o T o= LT 58
EXPression of reSUIES ...t sme e s s n e e s e 58
=53 98 =1 oY N 59
Resistance to SCratChing ... e 60
[ T e 60
1= 1 =T - | 60
Y o o = 1 - 1 {0 SR 60
Calibration of apParatus .........ccccccciiiiiiicccirer s s een e nan 62
=153 0 0T o2 T o N 62
o o =T LU 62
EXpression of reSults ... ——— 66
IS5 0 (= o To Y o 66
Resistance to staiNiNg ........cccciiiniiii e —————————— 66
[ T e T 66
£33 = 11 4113 T =T [ 0 | = 66
Apparatus and Materials ... 68
D L= o= 68
Glass Petri diSh ... e nnan 68
AT =0=] P 68
Absorbent paper Or tISSUE ... 68
L0 1= =10 1] 4 Vo e o 1 4 T S 68
Diffuse lIght SOUICE .......eoiiiiiei e e s e e s e e e e e e e smm e e e e e s 68
TesSt SPECIMENS ... s s s s s s s nsssssssnsssssnsnsnsnsssssnsssssssssssssnsnssssssnmnnnnnnnnnnnnnnnn 69
I3 A o (oY = [T - SR 69
Examination of the test Panel .........oo i 70
AssessSmMeNnt Of FESUIES ... e s 70
== =T oo o N 7
Light fastness (XeNON @rc) ... s 7
3T T3 1o = 71
N o o 2= T = = 71
I3 =T 7= o314 V=T o 72
o o7 LT - 72
Assessment and expression of resSults ... ———— 73
=53 98 0= oY N 73
Resistance to UV light (Exterior grade laminates) ..........ccocerireemmrccccerrscsee e 73
e T T2 =S 73
Y o o = 1 - 1 {0 LSS 73
B3 =T Y= o3 4 =T o S 73
g o o= LU - 74
Evaluation and expression of resSults .........ccccciiiii e —————— 74
(€71 4 =T T 74
L0 o 411 - T 74
N o o 7= = T - T 1o = 74
IS5 (= o To Y o 74



29
29.1
29.2
29.3
294
29.5
29.5.1
29.5.2
29.5.3
29.6

30
30.1
30.2
30.3
30.3.1
30.3.2
30.3.3
30.3.4
30.3.5
30.4
30.5
30.6
30.6.1
30.6.2
30.7
30.7.1
30.7.2
30.8
30.9

31
311
31.2
31.3
314
31.4.1
31.4.2
31.5

32

321
32.2
32.3
324
32.5

33
33.1
33.2
33.3
334
33.4.1
33.4.2
33.5

34
34.1
34.2

Resistance to artificial weathering (Exterior grade laminates) ........ccccccovciiniicnniniinniciennnn, 75
T e 75
Y o 0T T =1 {0 75
TeSt SPECIMENS ... sssssssssssssssssssnsnsnsnsnsnnnnnnnnnnnnnnnnnnnnnn 76
0T o= LT 76
Examination and expression of reSuUlts ...........ccccooiiiiiiiiccccecrie e e 76
=Y =T - | R 76
00 111 - 1= P 77
Y o o L= T = 1 1 77
LIS 08 =T oo 77
Determination of the microscratch resistance ..........ccccciiimiiicicc e —— 77
T T 1o = 77
Terms and definitioNs ... 77
Apparatus and MAterials ... s 78
Martindale tESEEr ... ————— 78
Holder for scrub material ... e e 78
Diffuse lIgRt SOUICE ....cooiiiiiiceceiti e ssss e s s s sm s e e e e e s e s smn e e e e e e s enssmnnn e e e e eennnnsnnnns 78
=Y 1= o o3 0 =1 - 78
0T 1 e T 1 o e =T R 79
Assembly and maintenance of the Martindale tester ........cccccooviiceiimriiccccccceerrr e 80
Method for checking the Lissajous figure .........cccooiiiininn e 80
Preparation and conditioning ... ————— 81
(=Y 0T 1= 1o o 81
=53 =1 - = 81
JLICET3  o e = [T = 81
(7= 1= - | PR RR 81
IS5 1 o R 81
Classification of the image after scratching according to procedure B ..........ccccocimerinineen. 83
=5 B8 =1 o T 84
Formability (Method A) ... e s s smm s e e e e s e mmn e e e e e s s mnnne 84
T T3 T o = SR 84
Y o o 2= 1 = 1 {0 S 84
QLIS 0 oL o213 0T T 85
o o7 =T LU - 85
Calibration of test apparatus ... ——————— 85
JLICET3 oo = [T - 86
IS5 (= X o Y o S 87
Formability (Method B) .........cccoiioiiiircrrrrnsscrrrsssmre s s s e s s ssse s s s s e s smn e e e s smn e e e s nmn e e s s smnnnsssnnnns 87
T e ' = 87
2N o 0T T -1 {0 = 88
TeSt SPECIMENS ... s ss s s sssssssssssssssnsssssnsnssnsnnnnnnnnnnnnnnnnnnn 88
0T LT 89
=53 B8 (=1 o 90
Resistance to blistering (Method A) ... 91
T T3 T o =SS 91
Y 0 0T T L = 91
QLIS AT oL o213 0T T 91
o oY o =Y o (1 O 91
Calibration of test apparatus ..o —————— 91
LIS T3 o e = LT - 91
LIS 8 (= T o 91
Resistance to blistering (Method B) ... e e 92
o T e ' = 92
2N o 0T 1 -1 {1 = 92



34.3 I3 =T 1= o1 4 V=T o 92
344 o o= LT - 92
34.41 (7= 1= - | 92
34.4.2 Calibration of test appParatus ........ccccciicccciiii s e 92
3443 B IC= 53 3 ] e T = L1 N 92
345 IS5 0 (= oo Y PSR 92
Annex A (informative) Surface finish and colour influence on surface evaluations ...........ccccceenn..... 94
Annex B (informative) Calibration and maintenance of abrasion equipment ..........ccccciiiiiiiiiiciiiiiens 95
Annex C (normative) Measurement of shore A hardness .........cccccciiiiiiiiici 99



		2026-06-29T14:20:01+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




