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Plastics Sectional Committee, PCD 12 

FOREWORD 

This Indian Standard ( Second Revision ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Plastics Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 

Decorative, high pressure laminates (HPL) are characterized by their decorative surfaces, which are 
relatively hard and resistant to wear, scratching, impact, boiling water, domestic stains and moderate 
heat. They are intended for interior applications and are ready for use. The back surface of sheets 
having only one decorative face is manufactured so that it is suitable for adhesive bonding to a subs- 
trate. They are usually made by hot pressing under high pressure in multi-daylight presses. Thin single 
faced decorative laminates usually less than 2 mm thick are intended for bonding to a supporting 
substrate. Compact decorative laminates, single or double faced, between 2 mm and approx 5 mm 
thick need to be rigidly supported without necessarily being bonded to a substrate. Compact laminates 
thicker than 5 mm are usually double faced and are self-supporting. The thickness are selected accord- 
ing to application requirements for panel dimensions. 

This standard was originally published in 1962 which was subsequently revised in 1969 to meet the 
general demand for a standard to cover the use of synthetic resin bonded sheets as a decorative 
material having a surface which is characterized by its hardness and the materials covered were 
suitable for use as wall panels or as veneer for wood or other surfaces. These laminated sheets 
require no additional decorative finish. Laminates with metal foil were not, however, covered. 
Laminated sheets in which the only filler is paper were covered and sheets with a core of any other 
material, namely hardboard were not covered. When used by itself, the materials covered were not 
intended for load bearing applications. The test for resistance to surface wear was not mandatory 
due to lack of adequate technical data on the reproducibility and repeatability of the method. 

The first revision of this standard was largely based on BS 3794 : 1964 ‘Specification for decorative 
laminated plastics sheets’ issued by the British Standards Institution which has since been withdrawn 
and superseded by BS EN 438 Part 1 : 1991 after being harmonized with EN 438-l ‘Decorative high 
pressure laminates (HPL) - Sheets based on thermosetting resins - Part 1 : Specification’ published 
by the European Committee for Standardization (CEN). This European standard has, however, been 
drawn up based on IS0 4586-l : 1987 ‘Decorative high-pressure laminates (HPL) - Sheets based on 
thermosetting resins - Part 1 : Specification’ issued by International Organization for Standardiza- 
tion (TSO). The priciple modifications compared with the IS0 4586-l : 1987 are the definitions for 
sheets of decorative high-pressure laminates (HPL) and the introduction of a correlation table between 
the two systems of alphabetical and numerical classification of decorative high pressure laminates. 

The present revision of IS 2046 : 1969 has been necessitated to harmonize the standard with 
EN 438-l : 1991 and EN 438-2 : 1992 issued by the European Committee for Standardization (CEN). 
with a view to promote export markets in ihe European Committee. Accordingly, various types of 
materials and their requirements specified therein have been modified. Requirements are specified for 
those types of materials that are most generally used, but additional types may be added as required. 
The limit values specified apply to the most commonly used types of materials, but within each 
classification, it may be possible to obtain variants having much higher performance figures. These 
materials are characterized by their decorative surfaces, which are relatively hard and resistant to 
wear, scratching, impact, boiling water, domestic stains and moderate heat. They are intended for 
interior applications. 

The requirements for reaction to fire are determined by the fire regulations. No test has, therefore, 
been included in this standard and reference must be made to the various requirements when appro- 
priate. Suitable test or tests, however, will be included at a later date as and when the same is 
established. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )‘. The number of signi- 
ficant places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
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Indian Standard 

DECORATIVETHERMOSETTINGSYNTHETIC 
RESINBONDEDLAMINATED 

SPECIFICATION 
( Second Revision ) 

SHEETS- 

1 SCOPE 

This standard prescribes the requiremeuts aud the 
methods of satttplittg and test for decorative latttittated 
sheets (HPL) classified accordittg to their perfortttattce 
and main recommended fields of application and 
provides also formaterials ofspecial characteristics, for 
example post formability or defined reactiott to fire. 
They are intended for interior applications. 

2 NORMATIVE REFERENCES 

The followittg stattdards cotttaitt provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publicatiott, the editions 
indicated were valid. All standards are subject to 
revisiou, aud parties to agreements based on this stand- 
ard are encouraged to investigate the possibility of 
applying the ntost recettt editions of the stattdards ittdi- 
cated below: 

IS No. 

1998 : 1962 

Title 

Methods of test for thermosetting 
synthetic resitt bottded laminated 
sheets 

4905 : 1968 

8543 
(Part 4/Set 1) 
1984 

Methods for rattdotn satn- 
pling (with Antettdntettt No. 1 ) 

Methods of testittg plastics : Part 4 
Short term mecbattical properties, 
Sectiott 1 Detertnittatiott of tettsile 
properties 

13411 : 1992 Glass reinforced polyester dough 
tnoulding compounds 

3 TERMINOLOGY 

For the purpose of this standard the definitions givett 
under 2 ofIS 1998 : 1962 aud the followittg shall apply. 

3.1 Decorative High-pressure Laminated Sheet 
(HPL) 

A sheet consisting of layers of fibrous sheet tnaterial 
( for example, paper ) impreguated with thermosetting 
resins attd bonded together by tneatts of heat an 
pressure of ttot less than 7 MPa ( 1 MPa = 

4” lMN/tn ), 
the outer layer or layers on one or both sides having 
decorative colours or designs. 

Decorative high-pressure laminated sheet (HPL) as 
defined itt this standard is made from core layers 
impregnated with phettolic and/or atninoplasfic resitts 
and a surface layer or layers itttpregnated with 

aminoplastic resitts (mainly tttelatnine resins). 

4 CLASSIFICATION 

A classificatiott system cottsists of a material type 
describing the getteral characteristics of the latninate 
together with three index nutnbers describiug levels of 
performance. This systetn has been developed to cover 
the ntatty HPL product variattts uow available. 

An alphabetical classitication systettt catt be used as au 
alterttative ( see 4.5 ) and Table 1 compares the two 
systetns and shows how they relate to some typical 
applications. 

4.1 Index Numbers for Specifying HPL Properties 

Index 1 = Resistance to surface wear ( Table 2 ); 

Index 2 = Resistance to impact by stnall diatneter ball 
( Table 3 ); 

Index 3 = Resistattce to scratchittg ( Table 4 ). 

4.2 Special Characteristic - Material ‘Qpe 

The classes of materials listed in Table 1 are all avail- 
able as stattdard type decorative latttinated sheet 

( Type S ). 
For some classes of materials, additioual types ( Type P 
attd Type F ), are also available, possessing the special 
properties described below. 

4.2.1 Type P - Postformclbie Decotwtive Laminclted 
Sheet 

Type P sheet is similar to type S, but it catt also be fontted 
itt accordance with the tnanufachtrers’ recotttutettdatiort. 

4.2.2 Type F-Decorative Laminated Sheets Having 
Defined Reaction to Fire 

Type F sheet is sitnilar to type S, but it also meets 
special requiretnettts of specified fire tests, which tttay 
vary according to the applicadott of the material. 

4.3 Application Characteristics 

Materials are available in the classes showtt iu Table 1. 
The list of typical applicatious giveu for each category 
is for guidattce only attd is ttot intettded to be cottt- 
prehensive. 

Other cotnbittatiotts of properties are possible and cau 
bt! classified by the numerical index systettt. 

4.4 Index Numbers 

1 lttdex numbers are used to specify three intportattt HPL 
properties. 
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Table 1 Classification System and Typical Applications 

( Clause 4 ) 

SI Performance 
No. Cht42gO~ 

5Pe Index Number 

Wear Impact Scratch 

Equivalent 
Alphabetical 
Classification 

Typical 
Applications 

(1) (2) (3) (4) (5) (6) (7) (8) 

i) Thick materials of Compact S or 3 2 3 
high performance Compact F 

CGS ( Compact Doors, partitions, 

for special use in 
general purpose walls, vartous self- 

horizontal and 
standard ) supporting compo- 

nents constructton 
vertical application 

reJ;$ntgigh .p&; 

CGF ( Compact and transportation 
eneral 

i!l 
pm ose 

ame retardant 
and moisture resist- 

P 

ance 

ii) Very high resistance S or F 4 3 4 
to surface wear 

HDS ( Horizontal Countertops, floo- 
heavydutystandard) ring on special 

substrates 
High impact resista- HDF ( Horizontal 
nce heavy duty flame 

Very high resistance 
retardant ) 

to scratching 

iii) High resistance to S, PorP 3 3 3 
surface wear 

HGS ( Horizontal Kitchen 
general purpose surfaces, 

working 
restau- 

standard ) rants and hotel 
High resistance to 
impact 

tables, heavy dut 
HGF ( Horizontal doors and wa I Y 

High resistance to 
scratching 

general pu pose coverings, interior 
post forming ) walls of public 

transport vehicles 

iv) High resistance to S, For P 3 2 ‘3 - 
surface wear 

Horizontal applica- 
tions for office 

Mode- rate resis- 
(Computer tables) 
and bathroom furni- 

tance to impact ture 
High resistance to 
scratching 

v) Moderate resistance S or F 2 3 2 VGS (Vertical - 
to surface wear general 

standard) 
purpose 

High resistance to 
impact VGF (Vertical gen- 

Moderate resistance 
to scratching 

erd$;“,:p”se flame 

vi) Post forming P 2 2 2 VGP (Vertical Front panels for 
material with general purpose kitchen, office and 
moderate resist- post forming) bathroom furniture, 
ante to impact wall coverings, 

shelves 

vii) Low resistance. to 
surface wear 

Moderate resistance 
to impact and scrat- 
thing 

viii) Low resistance to 
surface wear and 
scratching 

Moderate resistance 
to impact 

S, F or P 

S 

I 2 2 - Special decorative 
surface effects for 
vertical use in 
kitchen showroom, 
etc 

1 2 1 VLS (Vertical light Exposed side 
duty standard) coTrgnents of cup- 

 



4.4.1 Resistance to Surface Wear (First Index Number) 

Table 2 Index for Resistance to Surface Wear 

( Clause 4.1 ) 

Index Number Number of Revolutions 

Initial Wear Point Initial Wear Point 
(IP) (IP) + Final Wear 

Point (FP) 

1 0 2.50 

2 r 50 2 150 

3 2 150 2 350 

4 2 3.50 2 1000 

4.4.2 Resistance to Impact by Small Diameter Ball 
(Second Index Number ) 

Table 3 Index for Resistance to Impact 

( Clause 4.1 ) 

Index Number Spring Force (N) 

1 2 12 

2 2 15 

3 220 

4 225 

NOTE-Applies only to materials less than 2 mm thick, 

4.4.3 Resistance to Scratching (Third Index Numbers) 

Table 4 Index for Resistance to Scratching 

( Clause 4.1 ) 

Index Number Load (N) 

1 21.50 

2 21.75 

3 22.00 

4 23.00 

4.5 Nomenclature 

J.n addition to the prefix HPL and the number of this 
standard, materials can be specified either by the type 
and index nutnber systetn, or by the alphabetical clas- 
sification system. 

For example, horizontal general purpose post formiog 
latninate can be specified as, HPL - IS 2046 - P 333 or 
HPL - IS 2046 - HGP. 

5 REQIJIREMENTS 

5.1 Colour and Pattern 

When inspected in daylight (or D 65 standard illurninant 
and again under a tungsten illuminant) there shall be no 
significant difference between a standard agreed by the 
supplier and the specimen under test. 

IS 2046 : 1995 

5.2 Surface Finish 

5.2.1 When .inspected at a different viewing angles, 
there shall be IIO significant difference between a stand- 
ard agreed by the supplier and the specimen under test. 

5.2.2 Reverse Side/Bonding 

The reverse side of sheets haviug only one decorative 
surface shall be suitable for adhesive bouding if so 
required. 

5.3 Thickness 

No requirements for nontinal thickness are specified for 
individual types of materials listed in Table 7, however, 
variations from the nominal thickness supplies shall at 
no point exceed the limits shown in Table 5. 

Table 5 Permitted Variations of Thickness 

All values irl millimetres. 

Sl No. Nominal Thickuess, t Maximum Variation 

(1) (2) (3) 

9 0.5 d t S 1.0 * 0.10 

ii) 1.0 <I s 2.0 * 0.15 

iii) 2.0 < I s 2.5 * 0.18 

iv) 2.5 < t LIZ 3.0 Et 0.20 

v) 3.0 < t s 4.0 kO.25 

vi) 4.0 <t s 5.0 * 0.30 

vii) 5.0 < t As agreed 

5.3.1 Thickness shall be measured using a ratchet-type 
micrometer or dial gauge indicator having two flat 
parallel measuring surfaces of diameter at least 6 nnn 
and capable of being read to 0.01 mm. Wheu the thick- 
ness of a decorative laminated sheet is being measured, 
the two surfaces shall exert a pressure of 10 to 100 kPa 
upon each other. 

The specimen shall be the sheet under test, as received. 
After checking the gauge for accuracy the thickness of 
the sheet shall be determined to the nearest 0.02 mtn. It 
is reconnnended that the thickuess should be measured 
at a nlininnnn of four points and at a distance of at least 
20 mm from the edge of the sheet. 

5.4 Appearance 

The following inspection requirements are intended as 
a general guide, indicating the minimum scceplahlr 
quality for laminates supplies as full size sheets. Cut-to- 
size panels aud certain applications involving full size 
sheets may call for special quality requirements which 
can be negotiated between the supplier and the pur- 
chaser; in such cases the following requirements may 
be used as a basis for discussiou. It should be note.d that 
only a small percentage of sheets in a batch should be 
of the minimum acc:cptabie quality. 

5.4.1 Surface Dejtcts 

When inspected for surface appearances under stand- 
ardized conditions of lighting and viewing at a distauce 
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of 1.5 m, the surface defects stated in 5.4.1.1 
to 5.4.1.3 hi decorative lamiuated sheets are permissible. 

The sheets shall be iusyected for defects such as 
smudges, smears, finger-prints, scratches, foreign par- 
ticles, damage or auy other form of blemishes evident 
within the decorative surface by placing the sheet, 
decorative face uppermost, on a horizontal inspection 
table of height approximately 700 mm and large euough 
to accommodate largest-sheet to be inspected under 
overhead lluorescent light of colour temperature 
approximately 5 000 K and giving an intensity of 800 
to 1 000 Ix over the whole area of the largest sheet to be 
inspected. 

The inspector shall have normal vision corrected, if 
necessary. No maguifyiug glass shall be used inviewing 
the sheet. 

The test specimeu shall be the sheer uuder test, as 
received. 

5.4.1.1 S~XHS, dirf and similar surface deJects 

The admissible size of defects is based ou a maximum 
coutamiuatiou arca equivaleut to 1.0 mm*/m* laminate 
aud is proportional to the sheet size uuder iuspectiou. 

The total admissible area of coutamiuatiou may be 
concentrated iu our spot or dispersed over au unlimited 
amount of smaller defects. 

5.4.1.2 FiDrcs, hairs, scra~clws 

The admissible leugth ofdcfecb is based in a maximum 
coutaminatiou leugth of 10 mm/m2 laminate and is 
proportional IO the sheet size uuder iuspectiou. 

The total admissible leugth of contamination may be 
concentrated in oiie defect or dispersed over au un- 
limited amouut of smaller defects. 

5.4.1.3 Accumulated (combinations) of surface defects 

When defccls of the types described in 5.4.1.1 
aud 5.4.1.2 occur in the same sheet, theu the maximum 
level for each of the two types of defect shall uot exceed 

half of the levels prescribed in 5.4.1.1 and 5.4.1.2. 

5.4.2 Edge Defects 

Visual defects (for example, moisture maiks, lack of 
gloss, etc) cau be present on all four edges of the 
laminate provided that the defect free leugth aud width 
are not more than 20 mm shorter than the uominal leugth 
and width. 

5.4.3 Broken Corners 

One brokeu corner of 530 mm or two broken coruers of 
51.5 mm are allowed. 

These values refer to the distauce between the original 
corner ad the fracture line ( see Fig. 1 ). 

5.4.4 Sanding Defects 

Slight chatter marks are allowed. 

5.4.5 Warping (Flatness ) 

The flatness of laminates is dependent ou atmospheric 
couditions withiu the storage area. Provided that the 
lamiuates are stored in the conditions recommeuded by 
the manufacturer, they shall not show a departure of the 
surface from a straightedge of 1 mm leugth in any 
position, of more than the limits listed in Table 6 wheu 
the laminate is laid concave side up on a flat surface. 

Table 6 Permitted Departure from Flatness 

All values in millimetres. 

Sl Composition Thickness, t Maximum 
No. Warp 

(1) (2) (3) (4) 

i) Single-faced I c 2.0 120 

ii) L.aminate 2.0 5 c c 5.0 50 

iii) Double-faced 2.0 s t < 5.0 IO 

iv) Laminate 5.05. 5 

FIG. 1 BROKEN CORNER 

4  



54.6 Length cmd Width of u Full-Size Lnminute 

The lamiuate shall be of the nominal size with a 

tolerauce of _‘A” min. 

54.7 Stmightness of Edges 

The edges shall be straight withiu a tolerauce of 1.5 mm 
per metre length of the edge (value ‘(1’ in Fig. 2). The 
edge beiug measured shall be at least as loug as the 
1 nun straightedge. 

I 1 OOOmm 

FIG. 2 MEASUREMENT OF STRAIGH~SS 

5.48 &pm-eness of the Lominntes 

The panel shall be rectaugular within a tolerauce of 
1.5 mm per metre leugth of the edge (value ‘0’ in Fig. 
3). The edge beiug measured shall be at least as loug as 
the 1 m straightedge. 

5.5 Other Properties 

Wheu tested by the appropriate methods, the properties 
for each type of material shall satisfy the requirements 
listed in Tables 1 and 7. 

6 COMPLIANCE 

In order to comply with the requirements of this staud- 
ard, materials of each type shall meet the requiremeuts 

IS 2046 : 1995 

of every property for which a value of requirement is 
specified in 5. 

TWO methods of test are giveu for the measuremeut of 
dimensional stability, impact resistance, resistance to 
colour chauges in artificial light, formability aud resis- 
tauce to cigarette bunts. When there is a choice of 
method, material satisfyiug the requirements of either 
method shall be deemed to comply with the specifica- 
tiou for that property; however, the choice. of n~ethod 
may be agreed betweeu the interested parties available 
at the manufacturer’s end. The mrthod seircted shall be 
stated in the test report. 

7 PACKING AND MARKING 

7.1 Packing 

The material shall be supplied in packages as agreed to 
betweeu the purchaser aud the supplier. 

7.2 Marking 

The cousignmrut shall be marked suitably with thr 
following inforinatiou: 

a) ludication of the source of manufacture. and 
recoguized trade mark, if any; 

b) Type aud class of the material; 

c) Mouth and year of manufacture; and 

d) Batch number aud code number. 

7.2.1 BIS Ccrtificntion Marking 

Thr product may also be marked with the Staudard 
Mark. 

7.2.1 The use of the Standard Mark is governed by the 
provisions of Bureau of Indian Standards Act, 19% and 
the Rules aud Regulations made thereunder. The details 
of couditions under which the licrnce for the USC ol‘ 
Staudard Mark may be granted to manufacturers or 
producers may be obtaiued from the Burrau of Iudiau 
Staudards. 

FIG. 3 MEA~UREMENTOF SOUARRENESS 

5  



SI No. Property Property .Attribute 

(1) 
9 

ii) 

iii) 

3 iv) 

v) 

vi) 

vii) 

viii) 

ix) 

x) 

xi) 

(2) 
Resistance to surface 
wear 

Resistance to immer- 
sion in boiling water 

Resistance to dry heat 
at 18O’C 

Dimensional stability 
at deviated temperature 

Dimensional stability 
at 20°C 

Resistance to impact by 
small diameter ball 

Resistance to impact by 
laroe diameter balls 
(se?f-supporting com- 
pact laminates) 

Resistance to cracking 
(thin laminates) 

Resistance to scrat- 
ching 

Resistance to staining 

Resistance to colour 
change 
in xenon arc light 

in enclosed carbon arc 
light 

(3) 
Wear resistance 

Mass increase 
Thickness increase 
Appearance 

Ap ,e;;znce : 
P 
Others 

Cumulative 
Dimensional change 

Cumulative 
Dimensional change 

Percent, Max 
Percent, Max 
Grade (not worse than) 

Grade (not worse thanj 

Percent, Max (L) 
Percent, Max (T) 

Percent, Max (L) 
Percent, +fa.x (Tj 

Spring force N, Min 

Drop height 
Diameter of 
indentation 

Appearance 

Load 

Appearance: 
Group 1 and 2 
Group 3 and 4 

Wool standards 

do 

Unit 
.Vax/Min 

(4) 
Revolutions Min 

cm, Min 
mm, Max 

Grade (not worse 
than) 

N, Min 
(see Annex B) 

Grade (not worse 
than) 

Min 

Min 

Materials Type 

HDS HGS HGP HGF VGS VGP VGF VLS CGS CGF 
[IDF 

(5) (6) (7) (8) (9) (10) (11) ,(12) (13) (14) 
9------ See Tables 1 and 2 + d d 

+ See Curve 1, Annex A . 

* See A 
. 

4 4 3 4 Cuqre 2, F 4 3’ 4 4 

3 3 3 3 X X X X 3 3 
5 4 4 4 X X X X 4 4 

* See Curve 31 Annex A . 

l See Curve 41 Annex A . 

See Tables 1 and 3 l a a 

a a a a a a a a 
a a a a a a a a 

4 4 4 4 4 4 4 4 

* See Tables 1 and 4 + 

6 6 6 6 6 6 6 6 

5 5 5 5 5 5 5 5 

GJ 1: 

a a 

e e 

5. 5 
4 4 

6 6 
b b 
5 5 
b b 

Test M&hod 
Ref to Annex of 
This Standard 

(15) 

c 

D 
D 
D 

E 
E 

F 
(alternative) 

G’ 
(alternative) 

H” 

J 
J 

KU 

L 

Mf 
Mf 

N 
(alternative) 

0 
(alternative) 
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0.6 

TiIiI11rliriiiiiiiiii~ 

0 1 2 3 4 5 6 7 

THICKNESS , mm 

T = Cross-Longitudinal (or Cross-Machine) Direction 
L = Longitudinal (or Machine) Directidn 

CIJKVI; 3 DIML:NSIOW.I. S~IW IY Twr MEITIOII 9, TYIJLS S, F AXI) P 

0 1 2 3 4 5 6 7 17 18 19 20 

THICKNESS, mm 

T = Cross-Longitudinal (or Cross-Machine) Direction 

L = Longitudinal (or Machine) Direction 
CURVE 4 DIMENSIOSAL Smmrm TESTMLXIIOD 10, TYIJES S, F ASI) P 
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8 SAMPLING AND CRITERIA FOR 
coNFoRMlTY 

8.1 Lot 

All the decorative thermosetting synthetic resin bonded 
laminated sheets of the same group and type, produced 
under uniform conditions of manufacture shall con- 
stitute a lot. 

8.1.1 Number of Samples 

For ascertaining the conformity of the materials in a lot 
to the requirements of the specification, tests shall be 
carried out on each lot separately. The number of pack- 
ages to be selected from the lot shall depend upon the 
size of the lot and shall be in accordance with Table 8. 

Table 8 Scale of Sampling 

Sl No. Lot Size (Number of Number of Packages 
Packages) Se&ted in a Sample 

(1) (2) (3) 

i) up to 150 3 

ii) 151 to 500 4 

iii) SOlandahove 5 

8.13 Each package in the sample shall be selected at 
random lrorn each lot. For this purpose reference may 
be made to IS 4905 : 1968. 

9 NUMBER OF TESTS 

9.1 From each package selected in the sample, the 
sheds shall be tested for colour and pattern (5.1), 
surface finish (5.2), thickness (5.3) and appearance 
(5.4). 

9.2 The sheets having been found satisfactory as 
per 9.1, shall then be tested for the various requirements 
given in Tables 1 to 7. For this purpose the requisite 
number of sheets shall be selected at random, 
approximately equal in number, from each package 
selected as per col. 2 of Table 8. The number of test 
specimens shall be cut from different portious of the 
sheets, which shall be sufficient to carry out all the 
above tests. 

10 CRITERIA FOR CONFORMITY 

10.1 Any sample sheet failing in one or more require- 
ments of the specification shall be termed as defective. 

10.2 No defective sheet shall be fouud in the sample 
for the lot to 
specification. 

be considered as couformiug to the 

ANNEXA 
[ Table 7, Sl No. (iv) and (v) 1 

DIMENSIONAL STABILITY 

A-l In Table 7, reference is made to curves 1 to 4 in 
specifying resistance to boiling water and dimensional 
stability. 

The characteristics are dependent on laminate thick- 
ness, and the curves provide more complete informa- 
tion than discrete limits. 

A-2 The curves give the maximum limiting values for 
each laminate type (S, P and F). No attempt has been 

made to prescribe specific laminate thicknesses to the 
various fields of application, but in determining the 
quality ofa laminate of a given thickness, it is important 
to know where these properties lie in relation to 
appropriate limit curves. 

A-3 In knowing the expected performance, the cus- 
tomers can select the thickness of laminate which will 
best meet the requirements of a particular application. 

ANNEXB 
[ Table 7, Sf No. (ix) ] 

SCRATCH RESISTANCE 

B-l The scratch resistance of decorative laminates is achieved by selecting particular combinations ofcolour 
influenced by surface finish and colour, and the limits print and surface finish. 
given in Table 7 indicate the minimum acceptable 
performance for each laminate type. However, values 

B-2 In general terms, light colour show a better resis- 

which are much higher than these limits can be 
tance to scratching then dark colours; for a given colour, 
prints are better than plain colours and textured surface 
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finishes have a better scratch resistance than plain performance of lamhates. The choice of surface finish, 
surfaces. colour and print can be made to suit the particular 

B-3 Figure 4 gives an i-ydication of the effect of 
application. 

surface finish and colour on the scratch resistance For example, with a deep, rough structure in white, 
values of about 10 N can be obtained. 

DARK COLOUR MEDIUM COLOUR. LIGHT COLOUR 

COLOUR 

FIG. 4 EFFECTII OF SURFACE FWSH AND COLOUR ON SCRATCH RESIS’~AN( :E 

ANNEXC 
[ Table 7, Sl No. (ii) ] 

RESISTANCE TO SURFACE WEAR 

C-l GENERAL 

The test measures the ability of the decorative surface 
of the sheet under test to resist abrasive wear through 
to the sub-layer. Abrasion is achieved by rotating a 
specimeu in contact with a pair of loaded cylindrical 
wheels covered with abrasive paper. The wheels are 
positioned so that their cylindrical faces are equidistant 
from the specimeu’s axis of rotation but not tangeutial 
to it. As they are turned by the rotating specimen, they 
abrade an aunular track on the specimen’s surface. 

The number of revolutions of the specimen required to 
cause a defined degree of abrasion is used as a measure 
of resistance to surface wear. 

C-2 MATERIALS 

C-2.1 Calibration Plates of Rolled Zinc Sheet, 
having a thickuess of 0.8 * 0.1 mm and a Brine11 hard- 

uess of 48 t 2 when tested with the ball diameter of 
5 mm and load of 360 N. 

NOTE - May be made available from Taber Instru- 
ments, A Teledyne Company, North Tonwanda, N.Y., 
Catalog No. S-34 or the equivalent. 

C-2.2 Abrasive Paper Strips, of width 12.7 mm and 
length about 160 mm, having the following composition 

a) Paper of graminage 70 to 100 g/m2; 

b) Powdered aluminium oxide having a particle 
size such that it will pass through a sieve of 
aperture 100 pm and remain ou a sieve having 
an aperture of 63 pm; and 

c) Adhesive backing (optional). 
NOTE-May be made available from 3M Company, St. 
Paul, Minnesota; # 400 pressure-sensitive tape or the 
equivalent. 
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C-2.3 Double-Sided Adhesive Tape, only required if 
the abrasive paper has IIO adhesive backing. 

C-3 APPARATUS 

C-3.1 Testing Machine- consisting of the following 
items (see Fig. 5). 

NOTE-A typical machine may be made available from 
Taber Instruments, A Teledyne Company, North 
Tonawanda, N.Y, Model 503 or equivalent. 

All dimensions in millimetres. 
FIG. 5 TYPE OF A~PARAWS FOR MEASURING AU~A~X~N 

&.SISTAh’CE 

, 
C-3.1.1 Specimen Holder - in the form of a disc (7) 
which rotates in a horizontal plane at a fiequeucy of 58 
to 62 r/min and to which the test specimen (6) cau be 
clamped flat (5). 

C-3.1.2 Abrasive Wheels (3), two cyliudrical rubber- 
covered wheels ofwidth 12.7 mm aud diameter 50 mm 
which rotate freely about a commou axis. The curved 
surface of the wheels, to a depth of 6 mm, shall be of 
rubber (2) of hardness 50 to 55 IRHD. The iuside faces 
of the wheels shall be 50 to 55 nm apart, aud their 
commou axis shall be 20 nun from the vertical axis of 

the specimen holder. The wheels shall be positioned 
symmetrically ia a plane containing the axis of the 
specimeu holder. 

C-3.1.3 Holding and Lijfing Device (X), for the 
abrasive wheels, so constructed that each wheel exerts 
a force of 5.4 2 0.2 N ou the test specimen. 

C-3.1.4 Revolution Counter 

C-3.1.5 Suction Device, so fitted that two nozzles (4) 
are over the abraded section of the specimen under test. 
One nozzle shall be situated between the wheels, the 
other diametrically opposite. The centres of the nozzles 
shall be 77 mm apart and 1 to 2 mm from the surface 
of the test specimen. Wheu the nozzles are closed, there 
shall be a vacuum of 1.5 to 1.6 kPa. 

C-3.2 Conditioning Chamber - with a standard 

atmosphere of 27 * 2’C and relative humidity(65 * 5) 
percent. 

NOTE- May be made available from Taber instruments; 
Catalog No. S-32 or the equiva!ent. 

C-4 TEST SPECIMEN 

Each test specimen shall be a piece of the sheet uuder 
test, shaped to fit the type of clamping device used. It 
will usually be a disc of diameter about 130 nun, or a 
square of about 120 mm with its corners rouuded to give 
a diagonal of about 130 IIWI, and it will usually have a 
ho!e of diameter 6 mm in its centre. Three specimens 
shal! be prepared. 

C-5 PHEPAKA’I’ION OF TEST SPECIMENS AND 
ABKASIVE PAPEK 

Cleau the surface of the test specimens with an organic 
solvent which is immiscible with water, for example 
1, 1, 1-trichloroethaue. Precouditiou the test syecimeas 
and the abrasive strips for at least 72 h in the couditiou- 
ing atmosphere (see C-3.2) before testing. 

C-6 PKOCEDZJRE 

C-6.1 Prepa’ration of Abrasive Wheels 

Baud a strip of precouditioued abrasive pap” 
(see C- 2.2) to each of the rubber-covered wheels using 
either the adhesive backing, if present, or the doubie- 
sided adhesive tape (see C-2.3), in such a way that the 
cylindrical surface is completely covered, but without 
any overlappiug of the abrassive paper ] see Fig. SA 1. 

C-6.2 Calibration of Abrasive Paper 

Prepare two abrasive wheels with unused strips of 
abrasive paper hru the batch to he used for test- 
ing (see C-6.1). 

Clamp a zinc plate (see C-2.1) in the specimen holder 
(see C-3.1.1), operate the. suction device (see C-3.1.9, 
aud abrade the ziuc plate for 500 revolutions. Wipe the 
zinc plate clean and weigh to the uearest 1 mg. Replace 
the abrasive paper ou the wheels with unused strips 
from the same batch, clamp the same zinc plate in the 
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All dimensions in millimetres. 

FIG. 5A TYPICAL HOLDING JIG FOR DETERMINATION OF DIMENSIONAL CHANGE 
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specimen holder, lower the abrasive wheels and operate 
the suction device. Abrade the zinc plate for a further 
500 revolutions, then wipe it, clean and reweigh it to 
the nearest 1 mg. Its loss in mass shall be 130 2 20 mg. 
Any batch of abrasive paper which causes a loss in mass 
of the zinc plate outside this permitted range shall not 
be used for testing. 

C-6.3 Abrasion of Test Specimen 

Perform the test immediately after removal of the test 
specimen and calibrated abrasive paper from the 
preconditioning atmosphere. 

Prepare sufficient abrasive wheels for the test using 
previously unused abrasive paper. Fit two wheels to the 
machine and set the revolution counter (C-3.1.4) to zero. 

Clamp the specimen in the holder, ensuring that its 
surface is tlat. Lower the abrasive wheels on to the 
specimen, operate the suction device and allow the 
specimen to rotate. Examine the specimen for wear 
after each 25 revolutions and examine the abrasive 
paper for clogging with abraded particles. Replace the 
abrasive paper if it becomes clogged, or after 500 
revolutions, whichever happens first. 

Continue the test in this way until the initial wear point 
(IP) is reached. Record the number of revolutions and 
resume the test until the final wear point (FP) is reached. 
Record the number of revolutions again. 

The initial wear point (IP) is that point at which the first 
clearly recognizable wear-through of the print, pattern, 
plain colour coating or solid paper appears and the 
sub-layer becomes exposed in each of the four quad- 
rants. The sub-layer for printed patterns is the back- 
ground on which the pattern is printed; for plain colours 
it is the first sub-layer of different colour. 

The final wear point (FP) occurs in the case of a 
patterned laminate when about 95 percent of the pattern 
is removed in the abraded area, and in the case of a plain 
colour laminate when an underlayer of a different 
colour is exposed over about 95 percent of the abraded 
area. 

Calculate the resistance to surface wear for each sample 
using the following formula: 

IP+FP 
Resistance to surface wear (revs.) = 2 

C-7 EXPRESSION OF RESULTS 

The initial point (IP of the sample under test shall be 
the average of the IP values obtained on the three 
specimens. 

The wear resistance of the sample under test shall be 
the average of the wear values obtained on the three test 
specimens, rounded to the nearest 50 revolutions. 

ANNEXD 
[ Table 7, SZ No. (ii) ] 

RESISTANCE TO IMMERSION IN BOILING WATER 

D-l GENERAL 

The effect of immersion in boiling water for 2 h is 
determined by the increase in mass and thickness of a 
test specimen and by noting the occurrence of any 
blistering or delamination. 

D-2 APPABATIJS 

D-2.1 Balance-accurate to 1 mg. 

D-2.2 Oven - capable of being controlled at 

50 * 2°C. 

D-2.3 Vessel-containing boiling distilled water. 

D-2.4 Vessel-containing distilled water at 27 + 2’C. 

D-2.5 Desiccator 

D-2.6 Micrometer-thickness gauge. 

D-2.7 Suitable Heating Apparatus - (for example, 
electric hot-plate). 

D-2.8 Specimen Holder - to hold specimens verti- 

tally during immersion and prevent contact with othei 
specimens or the vessel. 

D-3 TEST SPECIMENS 

Each test specimen shall be 50 * 1 mm square, the 
thickness of the sheet, and cut in such a way that no 
appreciable heat is generated and the edges are t?ee 
from cracks. Cut edges shall be smooth. Three 
specimens shall be used. 

D-4 PROCEDURE 

Dry the three test specimens for 24 + 1 h in the oveu 
(D-2.2) controlled at 50 2 2”C, allow to cool in the 
desiccator (D-2.5) to 17 2 2”C, and weigh each 
specimen to the nearest 1 mg (mass ml). 

Measure the thickness of each specimen as specified 
in 5.3.1, but at the centres of its four edges 
(dt, d2, d3, d4) and with the external edge of the 
micrometer anvil approximately 5 mm from each edge. 
Mark the measuring points so that subsequent measure- 
ments can be made in the same places. 
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Place the specimens in the vessel of boiliug distilled 
water (D-2.3). Take care to prevent the specimeus from 
making contact over any substautial area with oue 
another or with the vessel. 

After 2 h * 5 min, remove the specimeus from the 

ds - d, 
-x 100 

d, 

ds - d2 
-X 100, etc 

d2 
boiling water and allow to cool for 15 2 5 min in the 
vessel of distilled water maintaiued at 27 + 2°C 
(D-2.4). Take them from the water aud remove all 

where 

surface water with a clean dry cloth or with filter paper. dl, d2, d3 aud & = the thicknesses measured before 

Weigh the specimens again to the nearest 1 mg (mass m2) immersion; and 

within 1 min of taking them from the water. ds, d6, & aud dg = the thickuesses measured after 

Determine the thickness of each test specimeu to the immersion. 

nearest 0.01 mm at the same points as before The percentage by mass of boiling water absorbed by 
(ds, &, &, ds). the sample under test shall be the average of the values 

Examine each test specimen visually for chauge in obtained on the three test specimens. 

appearance. The perceutage increase in thickness of the sample 
D-5 EXPRESSION OF RESULTS uuder test shall be the average of the twelve values 

The boiling water absorbed by each test specimeu is obtained at the four measuriug points ou all three 

given, as a perceutage by mass, by the formula: specimeus. 

m2-9 
px 100 

The effect ou the surface of the specimen is expressed 

“1 
in accordance with the followiug rating scale: 

where. 
Degree 5 : No visible chauge. 

Degree 4 : Slight chauge ofgloss and/or colour, ouly 
ml = the mass of the specimeu before hmnersiou; aud visible at certaiu viewing angles. 

m2 = the mass of the specimeu after immersiou. Degree 3 : Moderate chauge of gloss and/or colour. 

The perceutage increase in thickness at the measuring Degree 2 : Marked chauge of gloss and/or colour. 

points of each test specimeu is giveu by the formula: Degree 1 : Blistering and/or delamination. 

I 

ANNEXE 
[ Tubfe 7, Sl No. (iii) ] 

RESISTANCE TO DRY HEAT 

E-l GENERAL 

A specimen takeu from the sheet uuder test, bouded to 
wood chipboard to simulate service conditions, is sub- 
jected to dry heat by coutact with a vessel of defiued 
heat capacity, iuitially at 180°C but cooling duriug the 
20 miu of contact. Resistauce to the test couditious is 
assessed by visual examinatiou. 

The test is iuteuded to determine the suitability ofdecora- 
tive laminated sheets for use in kitcheus where contact 
with moderately hot cooking utensils is to be expected. 

E-2 MATERIALS 

E-2.1 Glycerol Tristearate - or auy other material 
of similar specific heat which will produce the same 
result. To miuimize health aud safety risks, metal 
blocks cau be used if it can be showu that similar results 
will be obtained. 

NOTE-The same glycerol tristearate or other material 
may normally be used for at least twenty tests, but if it has 
been heated to a temperature above 200°c’, or in citse of 
dispute, fresh material should be used. 

E-2.2 Fine-faced Wood Chipboard - 230 + 5 mu 
square, 18 to 20 mm nominal thickuess with a tolerauce 
of 2 0.3 mm, deusity 650 to 700 kg/m” aud moisture 
content (9 + 2) percent. 

E-2.3 IJrea-formaldehyde Adhesive - containing 

approximately 15 perceut filler, or an adhesive with 
equivaleut performance. 

E-3 APPARATUS 

E-3.1 Cast Cylindrical Aluminium or Alumiuium 
Alloy Vessel-without a lid, the bottom of which has 
beeu machiued tlat. It shall have au exterual diameter 
of 100 2 1.5 mm aud au overall height of 70 2 1.5 mm. 
The wall thickness shall be 2.5 + 0.5 mm aud the base 

thickuess 2.5 $” mm. 

E-3.2 Heat Source - for heatiug the vrssrl 
(see E-3.1) uniformly. 

E-3.3 Suitable Inorganic Heat - lnsulatiug Board 
- of thickness about 2.5 mm arid 150 mm square. 
Asbestos cemeu( shall not be used. 
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E-3.4 Thermometer - rauge -YC + 250°C. 

E-3.5 Fixed Frame - to hold the specimen flat. 

E-2.6 Stirrer 

E-4 TEST SPECIMEN 

The test specimen shall be prepared by uniformly bond- 
ing a piece of the sheet under test to the wood chipboard 
(see E-2.2) using the specified adhesive (see E-2.3). 
One specimeu 230 * 5 mm square shall be used. The 
bonded specimen shall be preconditioned for at least 7 
days at 27 * 2°C and (65 2 5) percent relative humidity 
before being used for the test. 

For materials of thickness greater than 2 mm, the effect 
of bonding the specimen is insiguificant and the test 
may be conducted with the specimen resting in close 
contact with the chipboard. This technique is also 
acceptable for routine quality coutrol testing of 
laminates less than 2 mm thick. However, in case of 
dispute, laminates less than 2 mm thick shall be bonded 
to chipboard. 

E-5 PROCEDlJRE 

Fill the vessel (see E-3.1) with glycerol tristearate 
(see E2.1). Fix the thermometer (see E- 3.4) centrally 

in the vessel with its bulb about 6 mm from the bottom. 
Raise the temperature of the glycerol tristearate to 
approximately 1 WC, stirriug from time to time. Trans- 
fer the vessel to the heat-insulating board (see E-3.3) 
and allow the temperature to fall to 180 -+ l°C, stirring 
continuously. 

Immediately place the vessel of hot glycerol tristearate 
on the surface of the test specimen and allow to stand 
for 20 minutes without further stirring. 

At the end of this period, remove the vessel aud allow 
the specimen to cool for a period of 45 minutes. 
Examine the specimen for surface disturbance, for 
example blistering, crazing, discolouration or loss in 
gloss visible to the naked eye, corrected, if necessary, 
allowing the light to fall ou the specimeu at various 
augles of incidence. 

The effect ou the surface of the specimen is expressed 
in accordauce with the following ratiug scale: 

Degree 5 : No visible chauge. 

Degree 4 : Slight change of loss and/or colour, only 
visible at certain viewing angles. 

Degree 3 : Moderate chauge of gloss and/or colour. 

Degree 2 ; Heavy change of gloss and/or colour. 

Degree 1 : Surface distortiou and/or blistering. 

ANNEX F 
[ Table 7, Sl No. (iv) ] 

DIMENSIONAL STABILITY AT ELEVATED TEMPERATURES 

F-l GENERAL 

The test measures the lateral dimeusioual chauges of 
specimens from the sheet under test over au extreme 
rauge of relative humidities at elevated temperatures. 

F-2 APPARATIJS 

F-2.1 Oven - capable. of being controlle,d at 

70 f 2Oc. 

F-2.2 Conditioning Chamber-with au atmosphere 
of relative humidity within the rauge 90 percent to 95 
percent aud a temperature of 40 * 2’C. 

NOTE, --This relative humidity occurs at a temperature 
of 4O’C in equilibrium above a saturated solution of 
sodium tartrate [CHOHCOONa)2 : 2H7_0]. 

F-2.3 Conditioning Chamber - with a standard 
atmosphere of 27 2 2OC and relative humidity 65 + 5 
percent. 

F-2.4 Bedplate and Mounted Dial Gauge-or other 
apparatus capable of measuring to an accuracy of 0.02 
mm. 

F-2.5 Rigid Jig- for holding the specimen straight 

during measurement. A typical jig is shown in Fig. 6. 

F-2.6 Desiccator - of suitable size. 

F-3 TEST SPECIMENS 

Each test specimen shall be 140 2 0.X mm long, 
12.7 + 0.4 mm wide and of the thickness of the sheet 
under test. The edges shall be free from cracks and shall 
be made smooth with fine abrasive paper or cloth. 
Machining and abrading operations shall be slow 
enough to avoid heating the material appreciably. 

Twelve test specimens shall be tested, six of them 
with their major axes parallel to the machine 
directiou of the fibrous sheet material ( for example, 
paper ) from which the sheet has been made, aud tix 
with their major axes at right augles to the machine 
direction. Three specimeus from each dircctiou shall 
be used for the low humidity test and three for the 
high humidity test. 

NOTE - IP the machine directions is not known, ulrry 
out tlexural skength tests al various angles. The highest 
value will usuijlly be given by the test specimen cut 
parallel to the machine direction. 
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245 max 

All dimensions in millimetres. 
FIG. 6 IMPACTTESTER SHOWN WITH SPRING COMPRESSED 

Before making the first measurements, all specimens 
shall be kept for 4 days in a standard atmosphere of 
27 e 2OC and 65 r 5 percent relative humidity. 

F-4 PROCEDlJRE 

Make all the measurements of length to the nearest 0.02 
mm with the test specimen vertical in the jig (see F-2.5), 
the lower cud ill coutact with the bedplate and the upper 
end in coutact with the foot of the dial gauge 
(see F-2.4). Wheu any test specimen is measured for 
the second time, take care to eusure that it is located in 
the jig in the same relative position as wheu it was first 
measured. Make all measurements within 5 miu after 
removal from the conditioning atmosphere. 

F-4.1 Dry Heat Test 

Measure the length of each of the six specimens and 
then place them in the oven (see F-2.1) controlled at 
70 f 2°C. At the end of 24 h, remove them aud allow 
them to cool to ambient temperature in the desiccator 
(see F-2.6) for 1 h. Again measure the length of each 
specimen. 

F-4.2 High Humidity Test 

Measure the length of each of the six specimens and 
theu place them in the couditiouiug chamber (see F-2.2) 
at 40 -)_ 2°C aud relative humidity within the rauge 90 
percent to 95 percent. After 96 2 4 h, remove each 
specimen, wipe it free of surface water with a cloth and 
again measure its length. 

F-5 EXPRESSION OF RI&T!5 

Calculate the change as a percentage of the initial 
leugth of each specimen. 

Calculate the mean perceutage chauge for each of thr 
four sets of three test specimens, to the nearest 0.05 
percent. 

Calculate the cumulative dimensional change for each 
direction of the sheet. It is the sum of the average 
absolute dimensions; chauges in each of the low aud 
high hun~idity t&s if the movements are in opposite. 
directions. If they are iu the same direction, the larger 
of the two average changes shall he taken as the 
cumulative dimeusional change. The absolute figure 
shall be rrpnrtcd. 

ANNEXG 
[ Table 7, Sl No. (v) ] 

DIMENSIONAL STABILITY AT 20°C: 

G-1 GENERAL following three atmospheres: 

The test measures the lateral dimensional chaltges of 
specimeus from the sheet under test due to chauges of 

humidity at 20°C. 

20 + 2’C, relative humidity (32 rt 3) percent 

20 f 2% relative humidity (90 * 3) percent 

27 2 2’C, relative humidity (65 * 5) percent 
G-2 APPARATlJS G-2.2 Means for Measuring Lengths - of 200 unn 

G-2.1 Conditioning Chambers - maintaining the to the ‘learest ‘.05 lnln. 
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G-3 TEST SPECIMENS 

Four test specimens approximately 250 mm x 50 mm 
shall be cut from the sheet under test in both the 
machine and cross-directions of the fibrous sheet 
material (for example, paper) from which the sheet was 
manufactured. If these directions are not known, they 
may be determined as specified in F-3. Measuring 
marks shall be made on the decorative face of the 
specimens approximately 200 mm apart and 25 mm 
from each end. 

6-4 PROCEDZJRE 

Precondition the specimen, end for 7 days in a standard 
atmosphere of 27 * 2OC and (65 * 5) percent relative 
humidity. 

Measure the distance between the marks on all eight 
specimens to the nearest 0.05 mm with the specimens 
laid out flat. 

Keep four specimens, two cut in the lengthwise and two 
in the crosswise direction, for 7 days at 20 * 2’C and 
(32 2 3) percent relative humidity. 

Keep the remaining four specimens for 7 days at 
20 f 2oC and (90 * 3) percent relative humidity. 

Remeasure the distance between the marks as before 
within 1 min after removal from the conditioning at- 
mosphere. 

G-5 EXPRESSION OF RESULTS 

Calculate the change in measured length of each 
specimen as a percentage of the initial measured length. 

Calculate the mean percentage change in measured 
length for each of the four pairs of spedimens to the 
nearest 0.05 percent. 

Calculate the cumulative dimensional change for 
each direction of the sheet. It is the sum of the mean 
absolute percentage changes in each of the low and 
high humidity tests. The absolute figure shall be 
reported. 

Fill the vessel (see M-3.3) with water (to within 15 mm 
of the top) and heat it until the water boils vigorously. 
Discontinue heating and immediately place the vessel 
containing the boiling water on the surface of the test 
specimen directly over the pool of test material. 

After the specified contact time, remove the vessel and 
wash the test specimen with water containing a suitable 
wetting agent (seeM-3.6) and then with ethanol 
(see M-3.7) or other solvents as required to clean the 
surface. A suitable brush (see M-3.9) may be used to 
remove staining material Gem textured surfaces. 

One hour after washing, place the specimen on the 
inspection surface (see M-3.5) and view it from various 
angles at a distance of 400 mm. 

ANNEXH 
[ Table 7, SZNo. (vi) ] 

RESISTANCE TO IMPACT BY SMALL DIAMETER BALL 

H-l GENERAL 

Aspecimen from the sheet under test is bonded to wood 
chipboard to simulate service conditions and its decora- 
tive surface is subjected to the impact of a 5 mm steel 
ball mounted at one end of a springloaded bolt. The 
minimum spring force needed to cause visible damage 
is used as a measure of resistance to impact. 

H-2 MATERIALS 

H-2.1 High-Quality Fine-faced Wood Chipboard, 
18 to 20 mm nominal thickness with a tolerance of 
+ 0.3 mm, density 650 to 700 kg/m3 and moisture 
content 9 -c 20 percent. 

Where the specimen is bonded to chipboard, the test 
actually measures the impact resistance of the whole 
composite material, that is, laminate, adhesive and sub- 
strate. The correct choice of chipboard quality is there- 
fore very important in achieving good reproducibility 
with this test. In case of dispute the same test shall be 
carried out on chipboards from three different suppliers. 

H-2.2 Urea-formaldehyde Adhesive, containing ap- 
proximately 15 percent filler, or an equivalent. 

H-2.3 Solution of Dye in Alcohol, Graphite or 
Talcum, to contrast with the colour of the sheet under 
test (optional). 

H-3 APPARATUS 

3.1 Impact Tester (see Fig. 6), consisting of an impact 
bolt with a 5 mm steel ball mounted at one end, which 
is projected once against the surface under test by the 
release of a compression spring. The spring compression 
force before release can be adjusted continuously from 0 
to 90 N by means of a force-setting barrel (housing). 

The N/m scale also provided on the tester is only to be 
used for orientation, as the introduction of a non-linear 
scale involves relatively great inaccuracies. 

The compression spring is 100 mm long when released 
and has a constant of 1962 -c 50 N/m. It is compressed 
by drawing back the impact bolt and is held in the 
loaded position by a retainer which engages in the bolt. 
It is released to deliver the impact blow by a release unit 
which withdraws the retainer. 

H-3.2 Arrangement (for example, a Scale-Pan and 
Weights), capable of being suspended from the impact 
bolt to exert a compressive force on the spring. 
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H-3.3 Support Fixture ( see Fig. 7 ) which clamps to 
the shaft of the impact tester and provides a convenient 
mounting of sufficient mass for the tester to be held at 
right augles to the surface of the test specimeu and to 
avoid recoil followiug the release of the impact bolt. 

H-3.4 Steel Plate, having dimeusious approximately 
300 mm X 300 mm X 50 mm. 

H-3.5 Hand Lens, with approximately 6 x magnifica- 
tioii (optional). 

H-4 TEST SPECIMENS 

Test specimeus shall be prepared by uniformly boudiug 
a piece of the sheet under test to the wood chipboard 
(see H-2.1) usiug the specified adhesive (see H-2.2). 
About ten specimeus, each 200 * 5 mm square shall be 
prepared. The bouded specimeus shall be precoudi- 
tioned for at least 7 days at 27 2 2’C and 65 2 5 percent 
relative humidity before beiug used for the test. 

IS 2046 : 1995 

H-5 CALIBRATION OF THE IMPACT TESTER 

Suspend the tester with the impact bolt poiutiug 
upwards so that its lougitudiual axis is free to haug 
vertically under gravity. 

Set the force-setting barrel, which serves to vary the 
impact force, to zero 011 the scale. Compress the spriiig 
by a-force Fe (calibration force) usiug a suitable arrau- 
gemeut (for example weights in a scale-pan) suspeuded 
from the kuob used to draw back the impact bolt, 
ensuring that the bolt is clear of the retainer of the 
release unit. 

Turn the force-setting barrel uutil the retaiuer of the 
release unit is just in contact with the impact bolt. This 
position can be determined by iucreasing or decreasing 
the compressing force very slightly to observe whether 
the retaiuer is just iu contact. Record the indicated force 
Fx ou the scale of the iustrumeut correspoudiug to the 
calibratiou force F,. 

SLOT, 

CLAMP SCREW 
PRESSURE BPLT SHAFT OF IMPACT TESTER v 

STEEL tuv ! *‘I 

All dimensions in millimetres. 
FIG. 7 SUPPORT FLVIJRE FOR IM~A~ TESTER 
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Repeat this calibration procedure for various values of 
Fx in the rauge required, and draw a graph relating 
values of the scale reading Fx to values of the calibra- 
tion force Fe (see Fig. 8 for example). 

Z I 

CALIBRATION FORCE Fe (N) 

FIG. 8 EXAMPLE OF CALIBRA~ON GRAPH RELA~G 
ACTUAL FORCE TO SCALE VALUE 

The graph will be an approximately straight line 
which will not pass through the origin, because a 
constant but undetermined force is exerted during the 
calibration procedure by the mass of the impact bolt 
and any suspeusiou arrangemeut (for example, a 
scale-pan). Draw a second line passing through the 
origin and parallel to the first line. This secoud line is 
the calibration graph of the instrument aud shall be used 
to correct every indicated force Fx employed in testing. 

Prepare a new calibratiou graph after every 500 tests. 

H-6 YROCEDITRE 

The test shall be carried out in the laboratory atmos- 
phere, and in case of dispute it shall be carried out at 
27 2 2°C. 

Place the steel plate on a convenient rigid horizontal 
surface and locate the test specimen ou it with its 
decorative surface uppermost. Fix the impact tester in 
its support fixture, load the tester, place the assembly 
on the test specimeu and release the impact bolt. Start 
preliminary tests with a spring force of 10 N and 
increase by 5 N ou each occasion to determine the 
minimum spring force at which the surface of the 
specimen shows damage due to impact stress. 

Test at least five additional specimens for the final 
determinatiou of the maximum force at which no 
damage occurs. For this purpose, start with the spring 
force determined in the preliminary test and reduce it 
in stages, for example 1 N, after eveiy five tests. 

To make the damage more easily visible, the surface of 
the specimen may be rubbed after test with a solutiou 
of dye iu alcohol or with graphite or talcum (depending 
ou the colour of the decorative surface). A magnifier 

with 6 x magnification may also be used. 

The distance between points of impact shall be at least 
20 mm and between points of impact and the edge of 
the test specimeu at least 30 mm. 

Examine the specimeu for damage at the points of 
impact. For the purpose of this test, damage is defined 
by the presence of fine hairline cracks (which are 
frequently concentric), continuous cracks or flaking of 
the decorative surface. Indentations without cracks do 
not count as damage. 

If the test is only conducted to determine whether the 
impact strength of a material exceeds a limiting value, 
the test specimen shall sustain no damage after ten 
successive individual impact blows with the prescribed 
spring force. 

H-7 EXPRESSION OF RESULTS 

Enter the results of the series of tests into au evaluation 
diagram ( see Fig. 9 for example ) in which they are 
subdivided into “Test specimen not damaged” and “Test 
specimeu damaged”, for each value of spring force 
used. This results in a transition range in which some 
specimens are damaged and some undamaged. The 
impact strength of the material is the maximum value 
of the spring force, in newtons, for which no damage 
occurs in a series of five tests. 

r 1 

X xxxx 

xx xxx 

xxx xx 

xxxx X 

xxxxx 

xxxxx 

TEST 

SPECIMEN 
NOT 
DAMAGED 

TEST 
SPECIMEN 
DAMAGED 

NOTE-In the example, the impact strength of the 
material is 26 N. 

FIG. 9 EXAMPLE OF EVALUATION DUGRAM FOR ASSFSSING 
THE EFFECTOF IMPACT BLOWS WITH AN IMPACTTESER 
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ANNEXJ 
[ Table 7, Sl No. (vii) ] 

RESISTANCE TO IMPA( :T BY LARGE DIAMETER RALL 
( SELF SUPPORTIN<; COMPACT LAMINATES ) 

J-l GENERAL surface crackiug or produciug au imprint greater thau a 

A specilueu from the sheet uuder test is covered with a 
specified maximum diameter. 

sheet of carhu paper aud subjected to the impact of a J-2 APPARATUS 

steel ball which is allowed to fall from a kuown height. 
Impact resistance is expressed as the iuaxiuluul drop 

J-2.1 Frtw-fall Test Apparatus, of the typr showu iu 

height which cau be achieved without iucurriug visible 
Fig. 10 or au equivaleutwhich will produce the same result. 

ELECTRIC POWER SUPPI 

TRANSFORMER AND RECTIFIE 

JUNCTION BOX WI 
TWO-PIN SOCKtT 

JUNCTION BOX WI1 
INDICATOR LIGHT - 

COILED WIRE LEAD- 

FOOT 
TREADLE SWITCH 

\ 

k 0 

I 
ANGLE IRON BRACKETS ( AnACHED 
TO WALL OR COLUMN, PLUMB AND 
PERPENDICULAR TO BASE PLATE 1 

FIRMLY 

-MOUNTING BOARD FOR TEST 
APPARATUS (MEDIUM 0~ HIGH- 
DENSITY CHIPBOARD) 

-6mm WIDE SLOT 

-SLlDABLE MACHINIST’S STEEL SCALE 

\ ELECTROMAGNET ON SILDING MOUNT 

-WING NUT 

450x450~20 STEEL BASE PLATE 
LEVELLED AND SET FIRMLY TO FLOOR, 
AND PROJECTING OUT FAR ENOUGH IN 
FRONT OF THE STAND FOR THE WHOLE’ 
OF THE CLAMPING FRAME HOLDING THE 
TEST SPECIMEN (SEE FIGURE 9) TO 
@E PLACED ON IT. 

All dimensions in niillimetres. 
FK. 10 RESISTANCE TO IMPACT BY L>UK;E DMIEII;.K BALI  
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J-2.2 Polished Steel Ball, of IMSS 324 z 5.0 g aud thickness is that of the sample under test, but must uot 
dianleter 42.8 * 0.2 nun, having uo damaged or llat- be less than 5.0 urn. 
tened areas ou its surface. 

J-2.3 Specimen Clamping Frame, 
Fig. II. 

J-3 TEST SPECIMENS 

conforming to 
J-4 PROCEDIJRE 

The test shall be carried out iu the laboratory atmos- 
phere and in cases of dispute it shall he carried out at 
27 2 2’C. 

The test specimens shall be 230 + 5 ttw1 square. The Clamp the test specimen in the claulping frawr J-2.3 

if0 

A I. 

20 ,Eb 200 
WI 

------_--_ 

I 
0-I 14 

I I 
I I 
I I 
I Id 
I I 
I I 

)I .-._.-.-.-._._.__I+ 
I- I 

-----_--- 
- 

-I- 
/- 

LOWER METALLIC 
FRAME 

-A_ A 

A-A 
/LOWER METALLIC FRAME 

METALLIC FRAME 

-TEST SPECIMEN 

All dimensions in millimetres. 
FIG. 11 CLAMPING FRAME 
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and place the assembly on the solid base of the Gee-fall 
test apparatus in such a position that the ball will strike 
the specimen near to its centre. i. 
Cover the specimen with a sheet of carbon paper with 
its coated face in contact with the decorative surface. 
Adjust the height scale so that its base is touching the 
face of the test specimen. 

Position the electromagnet at any arbitrary height ( the 
specification limit for the material under test is a useful 
starting point ). 

Place the steel ball on the energized electromagnet. 
Operate the release mechanism so that the ball falls on 
the specimen, catching the ball on the first rebound so 
that multiple impacts do not occur. 

Examine the impact spot. If cracking is evident, or the 
carbon imprint is greater than t& diameter specified, 
lower the electromagnet and- iepeat the test. If no 
cracking is evident and the imprint is smaller than the 
specified diameter, raise the electromagnet and repeat 
the test. The distance between points of impact, and 
between points of impact and the edge of the test 
specimen shall be at least 50 mm. For referee purposes 
only one impact per test specimen shall be made. 

Repeat the above procedure as necessary to determine 
the impact resistance which is defined as the maximum 
height for which no visible surface cracking or imprint 
greater than the specified diameter occurs in five suc- 
cessive strikes. 

ANNEXK 
[ Table 7, Sl No. (viii) ] 

RESISTANCE TO CRACKING (THIN LAMINATES ) 

K-l GENERAL 

Rigidly clamping a test specimen taken from the sheet 
under test in a steel fixture under slight curvature with 
the decorative face in tension. Imposition of additional 
stress by heating the clamped specimen at 80°C for 
20 h, and assessment of the resistance to cracking by 
visual examination. 

K-2 APPARATUS 

K-2.1 Clamping Device, as shown in Fig. 12. 

K-2.2 Conditioning Chamber, with a standard atmos- 
phere of 27 * 2OC and relative humidity 65 + 5 percent. 

K-2.3 Electrically Heated Oven, provided with air 
circulation and capable of being controlled at 
80 + 2°C. 

K-2.4 Hand Lens, with approximately 6 x magnifica- 
tion. 

K-2.5 Lighting of intensity 800 to 1 000 lx. 

K-3 TEST SPECIMENS 

The test specimens shall be 120 * 2 mm x 50 * 2 mm 
and of the thickness of the sheet under test. The 
lengthwise direction of the specimen shall coincide 
with the direction of the greatest change in dimensions 
as determined according to Annex F or Annex G. Two 
specimens shall be used. 

K-4 PROCEDURE 

Precondition the test specimen for 48 h at 27 * 2’C and 
65 + 5 percent relative humidity before testing. 

Clamp the specimen at 27 2 2’C with the decorative 
side uppermost (that is, in tension) in the clamping 
device (seeK-2.1). It is essential that the specimen does 
not slip in the clamp during the test. 

Transfer the clamped specimen to the oven (see K-2.3), 
controlled at 80 t 2OC and leave for 20 * 1 h. 

After removal from the oven and cooling to ambient 
temperature with the test specimen still clamped in 
position, examine the surface with the naked eye, cor- 
rected if necessary, and under 6 x magnification (see 
K-2.4) for the presence of any cracking. The light 
intensity during the examination shall be 800 to 1 000 
lx. 

Carry out the test on both specimens. 

K-5 EXPRESSION OF RESULTS 

qxpress the result of the examination according to the 
following rating scale: 

Degree 5 : Decorative surface unchanged from as 
received condition, no hariline cracks. 

Degree 4 : Hairline cracks only visible under 6 x 
magnification, irregularly distributed 
across the surface. 
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CHEESE HEAD 
BELOW M6 

Degree 3 

I- 

+ 

sib 
f 10 

, 20 I 
ELEVATION 

1 

(INCLUDING TEST SIWMN) 

25 PIAN VIEW 
(WITHOUT TEST SPECIMEN) 

All dimensions in millimetres. 

FIG. 12 STEEL CLAMPINF DEWZE FOR TFSRNG RFLWTANCE TO CRA~C; 

(Coefficient of linear thermal expansion = 11 x 10d K-l) 

In addition to degree 4 faults, cracks 
(normally parallel to the short edge of 
the specimen) visible to naked eye, 
corrected if necessary. 

Degree 2 : A gaping crack which nlay exteud right 
across the specimen. 

brokeu into Degree 1 : Specimen separate 
parts. 

ANNEX L 
[ Table 7, Sl No. (ix) ] 

RESISTANCE TO SCXATCXIING 

L-l GENERAL L-2 APPARATUS 

The tnininnnn load applied to a dianlond scratching 
point of defined geometry, which produces a con- 
tinuous surface mark visible to the uaked eye, corrected 
if necessary, is the resistance to scratching of the 
decorative lalninated sheet under test. 

This miuinlunl load is deterniiued by applying succes- 
sively decrrasiug loads to the dialnoud point and 
examining the marks produced. 

L-2.1 Scratch Testing Apparatus ( see Fig. 13 ) 
consisting of the following parts. 

L-2.1.1 Stand with a device to indicate the horizoutal 
for exainyle a spirit level. 

L-2.1.2 Fredy Rotating Supporting Turntable (A), for 
the test specimen. This shall rotate about a vertical axis 
without play and is preferably motor driven. The rota- 
tional frequency shall be 5 f 1 r/nCn. Rotation by hand, 
within the speed rauge is permissible but uniform speed 
is essential. 
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DIRECTION OF ROTATION 

L-2.1.3 Arm (B), carrying the holder for the dianloud 
mounted on a ball bearing with a horizontal axis. The 
height of this axis shall be adjustable so that the arm is 
exictly horizontal when the scratching point rests OII 
the test specimen. 

L-2.1.4 Means of Applying a Known Load, with an 
accuracy of * 0.01 N to the scratching point with 
weights (C t D). 

L-2.1.5 Hemispherical DiamondScrrrtclring Point (E), 
with a point radius of 0.090 * 0.003 nnn aud au in- 
cluded angle of 90’ + 1“ ( see Fig. 14 ). The dianlond 
shall be mounted in the holder with the flat part OII the 
leading side of the shank facing the workiug dircctiou. 
Diamonds for use shall be certilied hy the Darulstadl 
laboratory through the manufacturer aud shall also hc 
standardized before use as spccificd iu 1~3’). 

1) Diamond points conforming with thcsc dimensions and 
profile are available f?om CIEWEINZ, lndusric Hdelstein 
Fabrik-Post Fach 2470-D6580 IDAI<-OHHKS’I’IJIN and cer- 

titied by the Darmstadt Laboratory. 

L2.1.6 Clumping Disc(F), to keep the test spechneu 
flat. 

L-2.2 Viewing Enclosure, having a rnatt black interior 
aud a light source (defined below) located at the top. Its 
dimensious shall be such that the test specinleu is 
located vertically below the light source and at a dis- 
tauce of 600 I~IIL An aperture in the front shall allow 
inspectiou of the test specimen at various augles from 

a distauce of 400 2 10 mm. A diagram of a suitable 
euclosure is showu iu Fig. 15. 

The light source consists of a 100 W frosted bulb 
mouuted in a white reflector having au aperture 01 
approximately 140 nun diameter and proccssiug au 
illuuiiuatiou 01’ X00 to 1 000 Ix at the specinleu 
surface. 

L-2.3 Conditionin% Chmlwr, with a staudard at- 
uiosphcrc of 23 * 2 C and relative hmidily SO * 5 
pcrccut. 

L-2.4 Viewing Mush ( see Fig. 16 ) nladc from thin 
Ilat opaque shecl material such as thiu nx~l sheet or 

plastic card. 
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DIAMOND POINT r DIAMOND HOLDER 

0.2~45~ 00.6 

I 
OPTICAL AXIS 
OF PROJECTOR 

NOTE-The crystal axis of the diamond shall be parallel to the longitudinal axis of the diamond holder. 

All dimensions in millimetres. 

1%. 14 !kWXI’CtUNO POINT 

L-3 STANDARDIZATION OF THE DIAMOND 
POINT 

Use a disc cut fiottt poly (methyl tncthacrylate) cast 
sheet of mittitttutn thickttess 3 mm (4 ttttn preferred). 
Fastett the disc to the supporting table iustcad of tltc 
latninate. Apply loads of 1.5 to 4.0 N in steps of 0.5 N 
in turn attd rotate the disc at 5 * 1 r/mitt. 

The high tnolecular weight cast poly ( tucthy tncthacry- 
late ) shall be vacuutn predricd 24 It at 80°C aud shall 
have a Vicat softettittg temperature of al lcast 112°C. 

Make otte cotnplete revolutiott for each load. Measure 
the depth of pettetratiott with a suitable tneasurittg 
apparatus at four poiuts spaced 90” apart ou the satne 
scratch attd calculate the arithtnetical mcau depth for 
each load. 

Diamonds which give a pettetratiott depth of 4 ptn or 
more for a load of 4.0 N are uttsatisfactory. Only 
diamonds which give penetratiott values as defiued by 
the litnit curves showtt in Fig. 15 shall bc used to test 
decorative ltmtittates. 

Any irregularity itt the curvature of the diamottd point 
shall cause it IO bc rcjectcd aud all diatttoud poittts used 
sltall bc rcchcckcd after each tests. 

L-4 TEST SPE(:IMEN 

Cut a specimcu of the shape aud dimettsiotts showtt itt 
Fig. 18 frottt the slteet uudcr test. 

Wipe tlte spccitncu surface usiug cottou fabric impreg- 
nated with B SO~VCIII such as acctotrc. It is itnportaut that, 
ottcc cleattcd, the surface is ttot fingered itt the tesl arca. 

Before tttakittg the scratch test, store the specitttett for 
4 days in the staudard attnosphere specified in G2.3. 

L-5 PROCEDITRE 

Make sure that the stattd of the test apparatus is staudittg 
horizontally. 

Adjust the height of the arttt (B) so that it is horizoutal 
when the diatnottd poiut rests ott the test specimen. 

Start the test with a load of 5.0 N. Place the arm (B) in 
a vertical positiou. Fix the test specitnett with the lock- 
ittg disc (F)aud secure it correctly to avoid atty slipping. 
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IAMP HOLDER 

CENTERING OF 
TEST 

I 
INSIDE FACE MAT 
BLACK 

In 
+, 

=: 
M 

All dimensions in millimetres. 
FIG. 15 EXAMPLE OF SUITABLE VIEWING ENCLOSURE 

Lower the arltl (B) aud place the diamond yoiut iu 
coutact with the test specimen, takiug care to avoid any 
impact. 

Start rotatiug the turutable anticlockwise for a complete 
revolutiou at a uuiforui rotatioual frequeucy of 5 * 1 
rhu iu. 

Stop the turntable and inspect the specimen. If a cou- 
tinuous mark is visible at a load of 5.0 N, coutinue the 
test usiug other tracks ou the test specimeu’couceutric 
with the tirst aud spaced at least 2 um apart, decreasing 
the load in increments of 0.5 N down to a load of 2.0 
N. 

If a continuous mark is visible at a load of 2.0 N, 
continue te.stiug by reducing the load in 0.25 N incre- 
ments. For loads below 1.0 N, continue test@ by 
reducing the load in 0.10 N increments. 

If no coutiuuous mark is visible at a load of 5.0 N, slide 
the nioveahle load (C)back to zero, add a fixed load of 
5.0 N to the arm (B) aud continue testing by adjusting 

the moveable load to iucrease the total load in iucre- 
ments of 0.5 N. 

If a large uumber of tracks is required to determiue the 
end point, it may be necessary to coutiuue the test on a 
second test specimeu takeu from the same sheet. 

Place the scratched samples in a staudard atmosphere 
as specified in L-2.3 for 24 h before final iusyectiou. 

Clean the surface of the test specimen. With the mask 
in place ou the surface of the specimen, place specimen 
and mask ou the viewing poiut in the viewiug enclosure 
with one aperture of the mask iu the 12 o’clock position. 
Tilt at any augle without rotating the specimen or mask, 
and observe each aperture in turu with the naked eye, 
corrected if necessary. 

NOTE - In judging the lowest load producing a con- 
tinuous mark, care must Ix taken to ensure that the mark 
selected as the end point is truly continuous in all eight 
apertures in the viewing mask. The operator should guard 
against mentally bridging gaps in the marks. 
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L-6 EXPRESSION OFRESlILTS III cases of disputr, three ohsrrvcrs shall view lhr 

Record the uliuiuium load giving a routiuuous Inark 
specimen and report their results iudeycudcutly. The 

visible after 24 h iu the standard atnlospherc. An 
fiual result shall he the average of the three reported 

example of a test result of 2.5 N is shown in Fig. 16. 
values. 

APERTURE 

CENTRE OF 
SPECIMEN0 

TEST 

NWE--The result here is 2.5 N. 

All dimensions in millimetres. 
FI(j. 1 G EXAMPLE OF SCRATCHING TESS 
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ANNEX M 
[ Table 7, SINO. (x) ] 

RESISTANCE TO STAINING 

M-l (CENEML requirements when tested with each of the six 

Test specimens are left in contact with a series of 
materials marked with an asterisk, then it is deemed to 

staining ageuts which are likely to be encountered in 
comply with the specification for stain resistance. The 

everyday use.. The time and conditions of contact are 
other test materials are inciuded for information only. 

specified for each staining agent. At the end of the 
In the case of a specific complaint, the material in 

specified contact period, the specimens are washed and 
question (selected Gem Group 1, 2 or 3) shall be used 

examined for residual surface marks. 
to verify the quality of the laminate. 

If the product under test meets specification M-2 STAINING MATERIALS 

I Test Material Test Conditions Contact Time I 

Group 1 
*Acetone 
Trichloroethane 
Other organic solvents 
Toothpaste 
Hand cream 
Urine 
Alcoholic beverages 
Natural fruit and vegetable juices 
Lemonade and fruit drinks 
Meats aud sausages 
Animal and vegetable fats and oils 
Water 
Yeast suspension in water 
Salt (NaCI) solutions 
Mustard 
Lyes, soap solution 
Cleaning solution 

M-5 Procedure A. 
Apply test material 
at ambient temperature 

16to24h 

23 percent dodecylbenzolsulfonate 
10 percent alkylarylpolyglyolether 
67 percent water 

Phenol and chloramine T disinfectants 
Stain or paint remover based on organic solvents 
Citric acid (10 percent solution) 

Group 2 

*Coffee (120 g of coffee per line of water) 
Black tea (9 g of tea per line of water) 
Milk (all types) 

Cola beverages 
Wine vinegar 

M-5 Procedure A. 
Apply test material at 

approximately 8O’C. 

Alkaline-based cleaning agents diluted to 10% 
concentration with water 

Hydrogen peroxide (3 percent solution) 

Ammonia (10 percent solution of commercial 
coucentra te) 

Nail varnish 
Nail varnish remover 
Lipstick 
Water colours 
Laundry marking inks 
Ball point inks 

M-5 Procedure A. Apply 
test material at ambient 
temperature 

16h 
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Test Materirrl Test Conditions Conttrct Time 

Group 3l) 

*Sodium hydroxide (25 perceut solution) 
*Hydrogen peroxide (30 perceut solution) 
Concentrated vinegar (30 percent acetic acid) 
Bleaching agents and sanitary cleaners containing 

them 
Hydrochloric acid based cleauiug ageuts 

*ci~bZZ~~a~~~auers 
Mercurochrome (2-7 dibromo-4-hydroxyme- 

curifluorescein disodium salt) 

M-5 Procedure A. Apply 
test material at ambient 
temperature 

10 miu 

*Shoe polish 
Hair colouring and bleaching ageuts 
Iodine 
Boric acid 
Lacquers and adhesives (except fast-curiug 
materials) 
Amidosulfonic acid scaling agents (~10 percent solutiou) 

Group 4 
*Citric acid (10 percent solution) 

Acetic acid (5 percent solution) 

M-5 Procedure B 20 min 

‘) Acid and alkalies, in concentrations stronger than those shown in Group 3, which can be contained in commercial 
cleaningagentscan causesurfacedamageor marking,even withveryshortcontact time. Anyspillageof such materials 
shall be washed off immediately. 

M-3 APPARATUS AND MATERIALS In case of dispute, specimeus shall be bonded to chip- 

M-3.1 Glass Covers ( for example watch glasses), to 
board (see E-4) particularly for procedure B. 

restrict evaporation. M-5 PROCEDURES 

M-3.2 Thermometer, range 0 to 100°C. M-5.1 Procedure A 
M-3.3 Flat-Bottomed Aluminium Vessel, in accord- 
ance with E-3.1. The specimens shall be initially at ambient temperature. 

M-3.4 Hot-Plate, or other suitable heat source. Apply a small quantity (for example 2 or 3 drops) of 

M-3.5 HOrizontzd Inspection Surface, illumiuated by 
test material to two specimens. The test material shall 

overhead aud low-angle daylight or white fluoresceut 
be at the telnperature specified iu M-2. Cover the 

light of intensity 800 to 1 000 lx. 
material ou oue of the hvo specimens with a glass cover. 

M-3.6 Wetting Agent, for example, domestic deter- 
After the specified coutact time has elapsed, if neces- 
sary remove the staiuiug material with a suitable sol- 

gent. veut (for example butyl acetate to remove nail varuish), 

M-3.7 Ethanol, 95,percent (v/v), Acetone, MEK, 
theu wash with water coutaiuing a suitable wettiug 

‘Ikicholruethane, etc ( see M-5 ). 
agent (see M-3.6), and fiually with ethanol (see M-3.7) 
or other solvcuts as rcquircd to cleau the surface. A 

M-3.8 Soft Clean Cloth suitable brush (see M-3.9) may be used to remove 
staiuiug material from textured surfaces. 

M-3.9 Hard Nylon Bristle Brush (for example uail 
brush). 

One hour after washing, place the specimeu ou the 
inspcctiou surface (see M-3.5) and view it from various 

M-4 TEST SPECIMENS angles at a distaucc of 400 mm. 

Individual test specimeus of auy suitahk size shaII bc M-5.2 Procedure B 
used, cut from the sheet uuder test. The specimen shall be prepared in accordsuce with E-4. 
Alternatively a single piece of laminate, large enough 
to allow the staining materials to be applied side by 

Apply a small quautity (for example, 2 or 3 drops) of 

side, can be used. Keep the specimeu flat during the 
the test material to the specimen. The test material shall 

test. 
be at ambient temperature. 
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Fill the vessel (see M-3.3) with water (to within 15 mm 
of the top) and heat it until the water boils vigorously. 
Discontinue heating and immediately place the vessel 
containing the boiling water on the surface of the test 
specimen directly over the pool of test material. 

After the specified contact time, remove the vessel and 
wash the test specimen with water containing a suitable 
wetting agent (see M-3.6) and then with ethanol 
(see M-3.7) or other solvents as required to clean the 
surface. A suitable brush (see M-3.9) may be used to 
remove staining material from textured surfaces. 

One hour after washing, place the specimen on the 
inspection surface (see M-3.5) and view it from various 
angles at a distance of 400 mm. 

IS 2046 : 1995 . 

M-6 EXPRESSION OF RESIJLTS 

The effect on the surface of the specimen shall be 
expressed in accordance with the following rating scale 
for each of six mandatory test materials: 

Rating 5 : No visible changes 

Rating 4 : Slight change of gloss and/or colour, only 
visible at certain viewing angles 

Rating 3 : Marked change of gloss and/or colour 

Rating 2 : Marked change of gloss and/or colour. 

Rating 1 : Surface distortion and/or blistering. 

ANNEXN 
[ Table 7, Sl No. (xi) ] 

DETERMINATION OF RESISTANCE TO COLOUR CHANGE IN XENON ARC LIGHT 

N-l PRINCIPLE 

Partial exposure of a test specimen taken from the sheet 
under test, together with standard blue wool specimens, 
to the light of a xenon arc lamp. Determination of the 
light dosage by the effect on the wool specimens and 
assessment of the effect on the test specimen at a 
specified light dosage by the contrast between exposed 
and unexposed portion of the specimen. 

N-2 APPARATIJS 

N-2.1 Xenon Arc Lamp 

The Xenon arc lamp emits radiation in a range which 
extends from below 270 nm in the ultra-violet through 
the visible spectrum and into the i&a-red. For 
exposure tests, light from the lamp is filtered to reduce 
shorter wave-length emissions and also to remove as 
much of the infra-red as possible, so that radiatiou 
reaching specimens exposed to it has a spectral power 
distribution that closely matches sunlight. The facility 
may also be available to reduce shorter wavelength 
energy further so that an alternative spectrum, similar 
to that of solar radiation as received behind window 
glass, may be obtained. These two modes of operation 
are often available on the same equipment, using dif- 
ferent filter systems. 

The characteristics of xenon arcs and filters are subject 
to changes in use due to ageing, and they shall be 
replaced at appropriate intervals. Further, they are sub- 
ject to changes due to the accumulation of dirt, and they 
shall be cleaned at appropriate intervals as agreed be- 
tween the interested parties. 

The irradiance at the test specimen face in the 
,wavelength range 300 to 890 mn shall normally be 
1 000 2 200 W/m’. If, exceptionally, other intensities 

are used, this shall be stated in the test report. Irradiance 
belo4 300 nm shall not exceed 1 W/m2. The irradiance 
shall not vary by more than + 10 percent over the whole 
test specimen areas. 

N-2.2 Test Enclosore 

The enclosure contains a cylindrical frame carrying 
specimen holders, with provision for passing air over 
the specimens for control of temperature. If the lamps 
lead to the production of ozone, it is essential to ensure 
that this does not come into contact with the test 
specimens by venting the cooling air outside the build- 
ing. 

NOTE- CAre should also be taken to protect laboratory 
staff from the effects of ozone. 

The lamp is so placed that the amount of radiation 
received by the specimen does not vary more than 
210 percent over the entire area in which the spe&mens 
are exposed. 

To reduce the effect of any eccentricity in the lamp, or 
when more than one lamp is used in a single enclosure 
to increase the amount of radiation, the radiation dis- 
tribution shall be improved by rotating the frame car- 
rying the specimens around the light source and, if 
necessary, by periodically changing the position of each 
specimen vertically. 

The specimen holders rotate on their own axes as well 
as rotating with the frame, thus exposing to the direct 
radiation of the light source the side of the specimen 
holder that was previously in the dark. This method 
helps to maintain a low black panel temperature on the 
specimens. Alternatively, dark cycles may be produced 
hy cycling the source on and off. If either of these cycles 
is used, it shall be fully reported. 
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N-2.3 Black Panel Thermometer, to indicte the test 
temperature (see Note 1). 

It consists of a blackened absorbing metal’ plate that 
approximates the absorption characteristics of a ‘black 
body’. The plate shall be at least 4 mm thick and of a 
size to fit the specimen holders. The temperature of the 
plate is indicated by a suitable thermometer or ther- 
mocouple making good thermal contact. 

The black panel thermometer is mounted in a specimen 
holder with the blackened metal side frame facing the 
lamp, and readings are taken after sufficient time for 
the temperature to become steady. 

The black panel temperature is controlled by adjust- 
ment of the cooling air circulation (see Note 2). 

NOTES 
1 The black panel temperature represents the highest 
specimen surface temperature likely to be achieved. 
Specimens of lighter colours, and thinner specimens 
wheresome cooling from the back occurs will have lower 
temperatures. 

2 This can be conveniently achieved by means of a 
thermostat whose sensor is placed in the test enclosure. 
When it is necessary to minimize thevariation of tempera- 
ture to within *l’C, care must be taken to place the sensor 
in the best position so that it responds to the temperature 
variations as fast as possible. 

N-2.4 Specimen Holders 

Specimens holders may be in the form of an open 
frame, leaving the back of the specimen exposed, or 
they may provide the specimen with solid backing. 
They shall be made from inert materials that will not 
affect the test results, for example aluminium or stain- 
less steel. Brass, steel or copper shall not be used in the 
vicinity of the test specimens. 

The backing used may affect the results, particularly 
with transparent specimen, and shall be agreed between 
the interested parties. 

N-2.5 Means of Determining Radiation Dosage 

Blue dyed wool standards No. 1 to No. 7 and the grey 
slab for assessing change in colour. 

N-3 TEST SPECIMENS 

Use rectangular strips the surface dimension of which 
are at least 15 mm and compatible with the particular 
apparatus used for the exposure. 

At least two specimens shall be tested. It may be neces- 
sary to use more for products where the colour is not 
uniform or the sensitivity to exposure is irregular. A 
further test specimen shall be stored in the dark and 
shall constitute the reference standard for assessment 
of colour changes. 

N-4 TEST CONDITIONS 

Test conditions shall be 60 * S’C, (50 * 5) percent rela- 
tive humidity. 

N-5 PROCEDURE 

Attach the specimens to the specimen holders in the 
equipment in such a mamler that the specimens are not 
subjected to any applied stress. 

Expose the blue dyed wool standards in a similar man- 
ner to the test specimens for determination of exposure 
stage. 

It is desirable to vary the position of the specimen in 
the apparatus from time to time to reduce any local 
inequalities of exposure. 

Expose a set.of blue dyed wool standards comprising 
one strip each from No. 1 to No. 7 simultaneously. 

Use the standards to determine the stages of radiation 
dosages (exposure stages) as follows by comparing the 
difference in colour between the exposed and unex- 
posed blue standards with the contrast No. 4 on the grey 
scale. Thus, stage l/l is reached when standard 1 gives 
a contrast equal to No. 4 on the grey scale; 2/l when 
standard shows similar contrast and in the same manner 
to stage 7/l showing a contrast of 4 on the grey scale. 

NOTE - The duration of stage 7/l is about I year in 
natural daylight in temperature climates. 

Inspect the blue standards as frequently as necessary to 
determine when each exposure stage is reached. 

At stage 7/l, discard the blue standards, mount a second 
fresh standard 7and continue exposure until this second 
standard 7 shows a contrast whith the unexposed stand- 
ard 7 equal to No. 4 on the grey scale. This stage is 
designated 712. 

Then discard the second standard 7 and mount a third 
fresh standard 7. Stage 7/3 is reached when this stand- 
ard in turn gives a contrast of 4. Repeat this procedure 
as often as required, giving stages 714 to 7/n. 

Exposure Stages 

Stage Description 

l/l Blue standard 1 to grey scale contrast 4. 

2/l Blue standard 2 to grey scale contrast 4. 

3/l Blue standard 3 to grey scale contrast 4. 

4/l Blue standard 4 to grey scale contrast 4. 

5/l Blue standard 5 to grey scale contrast 4. 

6/l Blue standard 6 to grey scale contrast 4. 

7/l First blue standard 7 to grey scale con- 
trast 4. 

7/2 Second blue standard 7 to grey scale con- 
trast 4. 

7/n nth blue standard 7 to grey scale contrast 4. 

Carry out the test using the single exposure and discon- 
tinue the exposure when blue wool standard No. 6 
shows a contrast between exposed and unexposed por- 
tion equal to Grade 4 of the grey scale. 

N-6 EVALUATION AND EXPRESSION OF 
RESULTS 

Examine the coutrast behveeu exposed and unexposed 
portions of the test specimen and record it in temts of 
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grades on the grey scale. Specimen Contrast Resistance to Colour Change 

Express the result in relation to the resistance to colour (Grey Scale Grade No.) (Blue Wool Staudard No.) 

change of Blue Wool Standard No. 6 as one of the >4 26 
following: 

4 6 

<4 <6 

ANNEX 0 
[ Table 7, Sl No. (xi) ] 

DETERMINATION OF RESISTANCE TO COLOUR CHANGE IN 
ENCLOSED CARBON ARC LIGHT 

O-l APPARATIJS 

O-l.1 Enclosed Carbon Arc Lamp 

The lamp conqmises au arc formed behveeu pure 
carbou aud electrodes solid at oue pole and cored at the 
other, and has aromatic carbon feed. 

NOTE-The carbon red in normal usage need changing 
about every 24 h, but rods of longer life which need 
changing after 48 h are presently available and thus 
facilitates ease of running over week-ends and minimize 
the dark periods necessitated by the changing of carbons. 

The arc is enclosed in a globe made of heat-resistant 
glass transmitting less than 1 percent light at 27.5 run 
and shorter wavelengths, and approximately 90 percent 
from 370 nm throughout the visible spectrum. 

The globe fits securely, it is clean and free from chips 
or cracks and it is so maintained at each change of 
electrodes. The characteristics of the glass filter are 
subject to changes in use due to ageing, and the globes 
shall be discarded at appropriate intervals as agreed 
between the interested parties and immediately when 
any noticeable discolouration or cloudiness (as com- 
pared with an unused globe) occurs. 

It is useful to provide a means to minimize the forma- 
tion of the deposits of ash from the burnt carbon on the 
globe. One such device uses a permanent magnet, 
suitably positioned at the top of the globe, which col- 
lects most of the ash. 

The irradiance at the test specimen face in wavelength 
range 300 to 750 mn shall normally not exceed 
500 W/m2. If, exceptionally, higher intensities are 
used, this shall be stated in the test re 

!! 
art. Irradiance 

below 300 mu shall not exceed 1 W/m . 

O-l.2 Test Enclosure 

Same as that described in N-2.2. 

O-l.3 Black Panel Themiometer 

Same as that described in N-2.3. 

O-l.4 Specimen Holder 

Same as that described in N-2.4. 

O-l.5 Means of Determining Radiation Dosage 

Same as that described in N-2.5. 

O-2 TEST SPECIMENS 

Same as that described in N-3. 

O-3 TEST CONDITIONS 

Test conditions shall be 60 2 S’C without any control 
of humidity. 

O-4 PROCEDURE 

Carry out the test using the single exposure and discon- 
tinue the exposure when Blue Wool Standard No. 5 
shows a contrast between exposed and unexposed por- 
tions equal to Grade 4 of the grey scale. 

O-5 EVALUATION AND EXPRESSION OF 
RESIJLTS 

Examine the contrast between exposed and unexposed 
portions of the test specimen and record it in terms of 
grades on the grey scale. 

Express the result in relation to the resistance to colour 
changes of Blue Wool Standard No. 5 as one of the 
following: 

Specimen Contrast Resistance to Colour Change 
(Grey Scale Grade No.) (Blue Wool Standard No.) 

>4 >5 
4 5 

<4 <5 
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ANNEXY 
[ Table 7, Sl No. (xii) ] 

RESISTANCE TO CIGARETTE BURNS 

P-l GENERAL 

Specimens from the sheet under test are bonded to 
wood chipboard to simulate service conditions and 
subjected to heat from buruing cigarettes placed ou 
their surfaces. The test result is expressed in terms of 
any resultant damage. 

P-2 MATERIALS 

P-2.1 Fine-Faced Wood Chipboard - 100 + 5 mm 
square, 18 to 20 mm uomiual thickuess + 0.3 mm, 
density 650 to 700 kg/m3 aud moisture couteut 
(9 -c 2) percent. 

P-2.2 IJrea-Formaldehyde Adhesive - coutaiuing 
approximately 1.5 percent filler, to au adhesive with 
equivalent performance. 

P-2.3 Pale Tobacco Cigarettes Without Filters - 
from each of three well-known brands, each with a 
mass of 1 .O to 1 .l g for a leugth of 70 mm and with the 
tobacco eveuly distributed over its length. They shall 
be kept in the staudard atmosphere (see P-4) for at least 
24 h before being used for the test. 

P-2.4 Ethanol - 95 percent ( v/v ). 

P-2.5 Soft Cloth 

P-3 TEST SPECIMEN 

The test specimeu shall be prepared by uniformly bond- 
ing a piece of the sheet under test to the wood chipboard 
( see P-2.1 ) using the specified adhesive (see P-2.2). 
The bouded specimeu shall be kept in the staudard 
atmosphere (see P-4) for at least 7 days before being 
used for the test. Three specimeus 100 2 5 mm square 
shall be prepared. 

P-4 APPARATUS 

Couditiouiug chamber, with a staudard atmosphere of 

27 2 2’C and relative humidity of (6.5 2 5) perceut. 

P-5 PROCEDIJRE 

Ignite oue cigarette from each of the brauds aud smoke 
it to cousume a length of approximately 10 mm. 

Place oue of the buruing cigarettes in full-length cou- 
tact with the horizoutal surface of a test specimeu iu a 
draught-free area so that the glued seam of the cigarette 
is uot in coutact with the specimen. Allow tbe cigarette 
to coutiuue burniug uutil a further 20 mm leugth is 
consumed. If the cigarette goes out before this occurs, 
repeat the test. 

Follow the same procedure with the other two cigaret- 
tes. 

Examiue the surface of each specimen to determiue 
whether the combustiou residue cau be removed with a 
cloth moistened with a alcohol aud whether the cleaued 
surface reveals auy chauges such ,as discolouratiou, 
cracks or blisters. 

The effect oit the surface of the specimen is expressed 
in accordauce with the following rating scale: 

Ratiug 5 : No visible change. 
Ratiug 4 : Slight change of gloss ouIy visible at ccrlaiu 

viewing augles and/or slight browu staiu. 

Ratiug 3 : Moderate chauge of gloss aud/or 
moderate browu stain. 

Ratiug 2 : Severe browu marks, but uo destructiou 
of surface. 

Ratiug 1 : Blisteriug aud/or cracks. 

ANNEXQ 
[ Table 7, Sl No. (xii) ] 

RESISTANCE TO CIGARETTE BURNS ( SIMULATED TEST USING ELECTRIC HEATER ) 

Q-l GENERAL kg/m3 aud moisture coutent (9 + 2) percent. 

Subjectiou of test specimeus takeu from the sheet uuder Q-2.2 Urea-formaldehyde Adhesive, coutaiuiug 
test, aud bouded to wood chipboard to simulate service approximately 15 perceut filler, or au adhesive with 
conditious, to local radiaut heat from an electric heater. equivalent characteristics. 
Assessment of the resistauce of the material iu terms of 
the duratiou of exposure ueeded to cause visible damage. Q-3 APPARATIJS 

Q-2 MATERIALS Q-3.1 Heating Element Support (C) (see Fig. 19), 

Q-2.1 Fine-faced Wood Chipboard, 18 to 20 mm 
cousistiug of electrically non-couductiug lamiuated sheet. 

uomiual thickuess f 0.3 mm, deusity 6.50 to 700 Q-3.2 Heating Element (D) (see Fig. lo), of irou- 
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aluuiiuiuin alloy, haviug the followiug characteristics: 

- cross-section of flat wire : 1.6 nun X 0.25 um, 
- wire length : 480 mm, and 
- electrical rpsistauce : 1 .X r 0.1. 

This heating element shall be io the form of a spiral 
(outside diameter approximately 15 nm, exterual ring 
not included). 

Q-3.3 Adjustable Mounting, for the heatiug elemeut 
(see Fig. 19), consisting of au exterually threaded brass 
sleeve located vertically by two kuurlrd brass nuts. 

Q-3.4 Calibration Block (E) (SCV Fig. 18), ofelectri- 
tally insulating laminate, on which are nlouuted: 

a> 

b) 

Q-3.5 

Q-3.6 

99.7 

a disc support (F), made from houlogeueous 
heat iusulating diatomaceous-earth/asbestos 
sheet material of bulk deusity 512 to 576 

kg/u? aud thermal couductivity 0.10 to 0.12 
W/(m.K.) in the temperature range 0 to 3OO’C. 

a staiuless steel disc (G), to the bottom of which 
is silver-soldered au irou constantan ther- 
mocouple. The surface of the disc shall be high- 
ly polished and flat, aud shall be in the same 
plane as the surface of the disc support. Tbc disc 
shall he clamped firmly ou its support. 

C&m Windowed Cover (H), (see Fig. 21). 

Stopwatch 

Power Source, producing a comtant current for 
the heating element. This source inay be either: 

a) a series of well-charged accunlulators with ele- 
ments in good condition, able to provide the 
heating element with a power greater thau 20 W, 
or 

b) au electrical unit powered from the nlaius 
supply. 

Q-3.8 Control Circuit (J), to adjust and maintain 
the power consurnptiou of the beating element with 
au accuracy of-e 0.1 percent. Measuremeuts are made 
by means of a voltmeter and au ammeter. A circuit 
for use with a 115 V maim supply is showu iu 
Fig. 22. 

Q-3.9 Potentiometer, for measuring the temperature 
of the stainless steel disc. 

Q-3.10 Cotton Wick, saturated with liquid paraffin. 

Q-3.11 Conditioning Chamber, with a staudard 
atmosphere of 27 + 2’C and relative humidity of 
(6.5 5 5) percent. 

Q-4 TEST SPECIMENS 

The test specimen shall be prepared by uuifomly houd- 
iug a piece of the sheet under test to the wood chiphoard 
(see Q-2.1) using the specified adbesivc (see Q-2.2). 
The bonded specimen shall be kept in the conditioning 
chamber (see Q-3.11) for at least 7 days before bciug 
used for the test. Three specimens, 230 * 2 mm 
x 80 * 1 mm, shall be prepared. 

Q-5 PROCEDIJRE 

Q-5.1 Calibration 

The bottom of the beating element shall be flat. Adjust 

the heating element so that the distauce hetweeu its 
lower side and the disc is 8 + 0.1 mm (without iuclud- 
ing the edging ring). 

Stand the heating element support (Q-3.1) on its end 
and adjust the power input to approximately 20 W. 

Allow to beat for 30 min. 

Blacken the stainless steel disc with the flame from the 
buruing paraffin-saturated wick to produce a uniform 
coating of carbon. The iusulating support shall be kept 
clean. 

Place the heating element support ou the calibration 
block so that the heating element covers the disc. 

Cover the assembly to exclude draughts. 

Allow the heatiug element to warm the disc (or 10 miu 
so as to produce a final temperature o~approximately 
285OC. 

It is uot necessary to record the iutcrmrdiatr tempera- 
tures. If the final temperature is uot 2SS°C, adjust the 
power input. Lift up the beating clement support 
without disconuecting the power supply aud stand it in 
the vertical position. 

Keep the calibratiou block under thr cover until the disc 
cools to 40 +.O.S*C then replace tbc heating clement 
support ou the calibration block aud cover immediately, 

Start the stopwatch when tbe heating clement support 
and the calibratiou block touch. Mcasurc and record the 
temperature at 1 min intervals for a period of 10 min. 

The calibration curve shall bc withiu the followiug 
limits: 

Tirnc Tcwlpera~ur~~ 
miu “C 

0 40 + 0.5 

1 215 * 3 

2 25123 

3 265 * 3 

4 274 k 3 

5 279 z 3 

6 2x2 f 3 

7 2X4 2 3 

8 2x5 * 3 

0 286 -t 3 

10 257 + 3 

Duriug the calibratiou, the current shall uot fluctuate. 
If uecessary, adjustmeut shall bc made aud further 
calibration carried out uutil the desired curve is oh- 
tained (each time allowing lhc calibraliou block to cool 
to 40 * 0.X). 

Wheu the calibration curve is obtained, proceed with 
the test. 
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MAXIMUM LIMIT 

1 1.5 2 2.5 3 3.5 4 

LOAD(N) j_ 

FIG. 17 b.tIT ~UGVEi FOR thNDAJCDIZA?lON OF DIAMOND Poa”r 

100 / 

All dimensions in millimclrcs. 

FM;. 1 X Tr:sr !+E(:I~N 
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2 KNURLED NUTS THICKNESS 
FINE THREADED PITCH 0.75 

(LINT, 27, @EXT. 39 

TUBE .20/27. LENGTH 17.EXTERNALLY 
THREADED. FINE THREADED PITCH 0.75 

4 NUTS HM4 - 
-4 WASHERS 

R 25. 

M4 

SILVER SOLDERED 
CONNECTION 

-i 

ELECTRICAL RESlSTANdE COIL SOLDERED TO THE THREADED 
TUBE AT 3 POINTS ON THE CIRCUMFERENCE 

-_______ 
r,“” 56 --id 

------+_LJ 

I IL/ _-- -I \ 
4 SCREWS R 4/12 .-’ 

All dimensions in niillimetrti. 

FK;. 19 HEATING ELEMENT SWPORT (C) FOR CIGARETTE T~I 
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2 GLASS-COVERED OBSERVATION WINDOWS FACING 
EACH OTHER - SIZE 180 x 5u (NOMML) 

-----__~-----_-_------ > / / I 

;---“---_--__ ----_-_____-a.--- i 
I I 

I I 

I 

cove INTERNAL SIZES (N~MNAL] 
LENGiH : 240 

WIDTH : 110 

HEIGHT : 80 

FK. 21 APYARATUS Covm (H) WR CIGARE-ITE TEST 

Q-5.2 lkst 

Positiou the heater on the specimen so that the resis- 
tance coil is at least 40 mm from the nearest edge, start 
the timer at the same time, and cover the assembly with 
the enclosure within 2 s. 

Coutinue the test uutil the specimen fails or for 10 min. 
Failure is defined for this purpose as blistering, char- 
ring, permanent discolouration or crazing. If failure 
occurs in less than 10 min record the time of failure. 

The test shall be invalid if 

a) 

b) 

the heating element is moved during the test or 
is not positioned 8 f 0.1 mm above the surface 
of the specimen; 

the power input to the heating element does uot 
remain constaut at the level of last calibratiou; 

c) the cover is removed at any time during the test. 

Repeat the test on hurther specimeus to obtain three 
valid results. 

The calibration of the heating element shall be checked 
at least ouce per hour, aud at auy time that irregular 
results or au unsteady power input are observed. 

Q-6 EXPRESSION OF RESULTS 

Report the result as the average of the three times to 
failure, in seconds. 

Ifone or hvo iestsare discontinued without failure, their 
results shall be taken as 600 s for the purpose of 
calculating the average. If all three tests are discou- 
tinued without failure, the result shall be recorded as 
“uo failure in 600 s”. 

ANNEXR 
[ Table 7,SlNo. (xiii) ] 

FORMABILITY ( METHOD A ) 

R-l GENERAL ing for signs of failure WI the lxwd liur. 

The test specimeu is subjected to radiant heat WI its The test is carried out with specimeus cut in the lou- 

decorative face uutil the reverse side reaches a predeter- gitudinal aud transverse directions ofthe sheet and with 

miued temperature. It is theu formed in a jig to a the decorative face ou both the outside and inside ofthe 

specified radius and angle, and cooled before exanlin- heud. 
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This method is au alteruativc test method to be used 
what so desiguated by the uatioual authority or by 
agreement between the supplier and the purchaser. 

R-2 APPARATIJS 

R-2.1 Radiant Heater, consisting of two electrically 
heated sheathed elements of 1 500 W total rating, 
mounted parallel and in a horizontal plane in a tnetal- 
lined trough approximately 110 mm wide and 125 mtn 
deep ( inside dimeusious ), the height of the heating 
elemetits above the bottom of the trough being such 
that, when a test specimen is laid across the trough, the 
test specimen is at a distance of 76 2 1 .O mm above the 
heating elements. A windscreen enclosure to surround 
three sides aud the top is advisable. 

R-2.2 Variable Output Transformer, to control the 
potential difference across the heater (input voltage) 
with a suitable voltmeter to check the applied voltage. 

R-2.3 Temperature Indicators ( Themial Crayons 
or Waxes ), with melting points covering the required 
range of temperatures. Other types of temperature 
indicator with equal or better precision may also be 
used for example, infra-red thermometer, colour 
chauge indicators). 

R-2.4 Stopwatch, or other suitable timer. 

R-2.5 Forming Apparatus (see Fig. 23) forming 
blocks machined frotn straight-grained wood. 

It is recommended that a fitting be placed on top of the 
male forming blocks which cau be securely attached to 
the ram or spindle of the press used in coujuuctiou with 
these blocks. 

R-2.6 Conditioning Chamber, with a standard atmos- 

phere of 27 + 2OC and relative humidity of (65 * 5) 
percent. 

R-2.7 Strips of Solid-Colour White Laminate, ccm- 
forming to the specifications of HGP given in the 
standard measuring 200 tnm x 50 mm and with the 
major axis in the machine direction of the fibrous sheet 
material ( for example paper from which the laminate 
was made ), to be used for calibration purposes. The 
non-decorative surface of each strip shall be sanded. 

R-3 TEST SPECIMENS 

The test spccimeus shall have dimensions approximate- 
ly 200 mm x 50 nun, shall be of the thickness of the 
sheet uuder test and shall be sauded smooth at the loug 
edges to remove hairline cracks. 

Eight specimens shall be tested, four with their major axis 
iu the machine direction of the fibrous sheet material (for 
example paper) for which the laminate was made, and 
four at right angles to this direction. The specimens shall 

be conditiourd for at least 24 h at 27 + 2’C and (65 f 5) 
percent relative humidity before testing. 

R-4 PRO( :EI)1 JRE 

R-4.1 Calibration of Test Apparatus 

Turu ou the heating element 0.5 h prior to conducting 
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the test, with the variable trausformcr at full-liuc 
voltage. 

Use a temperature indicator with a melting point of 
163°C to make several marks about 100 mm long uear 
the ceutre of the sauded surface of several calibration 
strips. 

Place a calibration strip on the heating trough so that 
the heat is applied to the decorative face. Adjust the 
input voltage by means of the variable transformer so 
that the time takeu to reach 163°C is 1 s per 0.025 mm 
of calibration strip thickness, accurate to withiu 2 2 s. 

After three 0; more consecutive calibration strips reach 

163’C within the prescribed time * 2 s, begin the test 
and maintain and record the voltage setting. 

R-4.2 Test Procedure 

Place the male forming block with radius as recom- 
mended by the laminate manufacturer or as required by 
the standard into the forming apparatus (R-2.5). 

Measure the thickuess of the sheet as specified in 5.3 
aud record. 

Use a temperature indicator with a melting point as 
recommended by the latniuate manufacturer to make 
several marks about 100 mm loug ou the surface that 
will be the inside of the bend and near the ceatre ofeach 
test specimen. 

Place a test specimen ou the heating trough so that thk 
heat is applied.to the side opposite the side marked with 
the temperature indicator and start the timer. 

Remove the specimen wheu the temperature indicator 
is completely melted in the area to be formed, stop the 
timer, place the specimen within 5 s in the bending jig 
and carry out the forming test. 

The closing titne of the male forming block after the 
initial contact with the specimen shall be 0.5 to 1 s. 
Allow the specimen to cool in the closed bending jig. 

Remove and inspect the specimen atter allowing it to 
cool for not less than 60 s. Failure to form satisfactorily 
shall be defined by the presence of cracks, blisters or 
delamination. 

Carry out the test to assess the formability in both the 
longitudinal aud transverse directions of the sheet aud 
with the decorative face on both the inside and the 
outside of the bend, testing two specimens in each case. 

R-5 FORMABILITY ( Method B ) 

R-5.1 General 

A specimen from the sheet under test is subjected to 
infra-red radiation uutil the heated face reaches a 
predetermined temperature. It is thcu formed ou a jig 
made ofwood (for example prrmachined chipboard) to 
a specified radius, allowed to cool aud examined for 
signs of failure. The test is repeated with specimens cut 
in each direction of the sheet aud with the decorative 
face ou both the outside and inside of the bend. The 
formability is assessed in terms of the success or failure 
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90 MALE FORMING BLOCK 
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FOR THE TYPE OF LAMINATE 
BEING TESTED 

NI dimensions in millimelres. 
FIG. 23 FOKMINC; APIJAKXII IS (RADIANY HEN TI+x) (Mr:nlo!) A) 

of the foruliug process at the spcrilicd radius. 

The ulethod (very close to iudustrial practice) allows 
ihr adjushuenr of all the test variables ia order to 
cstahlish the optimum conditions for the foruliag of 
individual nlaterials, aud it is to be expected that 
different laulirlatc typX, thickacsscs arid 
colours/pattcrlls, evcu from the sanle manufacturer, 
will rcquirc diffcreut couditious for satisfactory 
forming. The couditious shall be specified by the 
lanliuatc ulanufacturcr, and IIIC requirenlcnts shall be 
cousidcrcd to bc satisfied if the l’oruling operation is 
su~ccssful uudcr Ihcsc rouditions. 

R-S.2 Appuratus 

R-5.2.1 Rtrdicrn Hecrfer Elcmmf’), fitted with a 

‘) For example, IJistcin Type FSl< 650 W 220 V r 245 mm x 
60 nun). 

retlector”, the distance aud orieutatiou relative lo 
the test saruple being adjustable (see Fig. 24). 

This heater units is lnouuted on hinged support allow- 
ing it to be quickly lnoved away to the rear. 

R-5.2.2 Forming Jig, of wood, chipboard or other 
material having a similar thermal conductivity, the tiout 
of which is rounded to a specified radius. The jig is 
easily replaceable, aud it is possible to USC a series of 
fonuing jigs machined to specified radii (for cxail~ple 
8, 9, 10, II, 12 111111). 

R-5.2.3 Clumping Device, for the test sau~ple. 

R-5.2.4 L-slrnped Forming But-, with a handle. 

‘) For exaniplc, &stein Type KEO 2.50 mm. 
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R-5.2.5 Temperclture Indicators (Tirermc~l Crtryons or 
Waxes), with meltiug poiuts coveriug the required 
range of temperatures. Other types of temperature iu- 
dicator with equal or better precisioii may also be used 
(for example, infra-red thermometers, colour change 
indicators). 

R-5.2.6 Stopwutclr, or other timer. 

R-5.2.7 Thickness Gauge (ratchet-type micrometer) 
(see 5.3). 

R-5.2.8 Conditioning Chamber, with a staudard atmos- 

phere of 27 + 2’C and relative humidity of (65 * 5) percent. 

R-5.3 Test Specimens 

The test specimeus shall measures approximately 180 
mm x 90 mm and be of the thickness of the sheet uuder 
test. They shall be sanded smooth at the edges to 
remove any hairline cracks. 

At least twelve specimens shall be prepared, six with 
their major axes in the machine direction of the fibrous 
sheet material (for example paper) from which the 
laminate was made, and six at right angles to this 
direction. 

The specimens shall be conditioned for 24 h at 27 
+ 2°C and (65 + 5) percent humidity before testing. 

R-5.4 Procedure 

Measure the thickness of the test specimeusas specified 
in 5.3. 

Use the forming jig corresponding to the radius 
specified iu the standard. 

Turn on the heatiug element at least 20 miu prior to 
starting the test. 

R-5.4.1 Cnlibrcrtion of Test Apprtrtrrs 

Clamp a specimen 011 the forming jig. 

Using a 163°C temperature indicator crayou 
(see R-5.2.5), make a mark ou the upper face in the area 
to be formed. 

Lower the heatiug element over the test specimeu aud 
start the timer immediately. The time to reach 163“C 
shall be 30 + 5 s. 

Move the heatiug elemeut quickly to the rear. 

If the time to reach 163°C is uot 30 * 5 s adjust the 
height of the heating element relative to the test sample 
until the setting is found where the indicator melts in 
this time. 

R-5.4.2 Test Procedure 

Clamp the test specimen on the forming jig. 

Make a mark on the upper face in the area to be formed, 
using a temperature indicator crayon (see R-5.2.5) in 
the temperature range recommended by the laminate 
mauufacturer. 

Lower the heating element over the test sample and start 
the timer immediately. 

Watch the temperature indicator crayon mark for 
sigus of melting. When it melts completely, stop 
the timer, which indicates the heating time re- 
quired for the test specimen to reach the forming 
temperature. 

Move the heatiug elemeut quickly to the rear. 

Using the handle lower immediately but smoothly 
the forming bar. The forming time should not exceed 
1 s. 

Keep the bar lowered for 1 miu to allow the formed 
specimen to cool in the forming apparatus. 

Raise the bar, and release aud remove the formed 
specimeo. 

Carry out the test ou specimens cut in both the machine 
and cross directions, aud with the decorative face ou 
both iuside and outside of the bend, to obtain three 
results uuder the conditions specified. 

If the dimensions of the equipment permit, several 
test specimens can be formed side by side simul- 
taiieously. 

Observe the formed specimens with the uakrd eye, 
corrected, if uecessary. 

A material has failed if oue or more of the twelve test 
samples does not ti>rm to the prescribed minimum 
forming radius or shows cracking, blistering, craziug or 
discolouratiou. 
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ANNEXS 
[ Table 7, Sl No. (xiv) ] 

RESISTANCE TO BLISTERING ( METHOD A) 

S-l GENERAL 

This test measures the ability ofpostforming-type high- 
pressure decorative laminate to resist blistering during 
the forming process. This is a companion test to that 
described iu Annex B. This method is an alternative test 
method to be used when so designated by the national 
authority or by agreement between the supplier and the 
purchaser. 

S-2 APPARATUS 

The same as in R-2 plus an additioual timer. 

S-3 TEST SPECIMENS 

The test specimens shall measure approximately 200 
mm X 50 mm, shall be the thickness of the sheet uuder 
test and shall be cut from the right edge, centre and left 
edge of the sheet as mancfactured. The non-decorative 
surface of each test specimen shall be sanded. 

Three test specimens shall be tested, one from each of 
the sections of the sheet as stated. 

The specimens shall be conditioued for at least 24 h at 
27 -c 2°C aud (65 2 5) percent relative humidity before 
testing. 

S-4 PROCEDIJRE 

S-4.1 Calibration of Test Apparatus 

Calibrate the apparatus as specified in R-4.1. 

S-4.2 Test Procedure 

Measure the thickness of the sheet as specified in 5.3 
aud record. 

Use a temperature indicator with a melting point as 
recommended by the laminate manufacturer to make 
several marks about 100 mm long on the sauded surface 
aud uear the ceutre of the test specimen. 

Place the test specimen OII the heating trough so that the 
heat is applied to the decorative side, and start both 
time,rs imme.diately. 

Watch the temperature indicator marks on the test 
specimen for signs of melting. Wheu they have melted 
completely, stop the first timer. Allow the second timer 
to run until blistering occurs and theu stop it. Blistering 
is detected visually or audibly or both. 

Remove the specimen and allow it to cool in air; record 
the times, in seconds, and reset the timers. 

S-5 RESISTANCE TO BLISTERJNG 
( METHOD B ) 

S-5.1 General 

This testmeasures the ability of postforming-type high- 
pressure decorative laminate to resist blistering. 

S-5.2 Apparatus 

The same as in R-5.2 plus an additional timer. 

S-S.3 Test Speriniens 

Test specimens shall be approximately 1X0 mm x 1X0 
mm aud of the thickness of the sheet under test. 

Three test specimens shall be tested. 

The specimens shall be conditioned for 24 h at 
27 * 2OC and (65 2 5) percent relative humidity before. 
testing. 

S-S.4 Procedure 

hy forming jig radius can be used. 

S-5.4.1 Calibration of Test Apparatus 

Calibrate the apparatus as specified in R-5.4.1. 

S-5.4.2 Test Procedure 

Measure and record the thickness of the sheet as 
specified in 5.3. 

Clamp a test specimen ou the forming jig, decorative 
face up. Raise the slotted support bar ( see Fig. 25 ) to 
support the free eud of the specimen and prevent it from 
warping during the test. 

Make a mark on the upper face in the bending area using 
a temperature indicator crayon ( see R-5.2.5 ) cor- 
responding to the forming temperature recommended 
by the laminate manufacturer. 

Lower the heating element over the trst sprcime.u and 
start the two timers immediately. 

Watch the temperature indicator crayon mark for signs 
of melting. When it melts completely, stop the first 
timer. Allow the second timer to ruu until blistering 
occurs and stop it immediately. Blistering is detected 
visually or audibly or both. 

Move the heating element to the rear. 

Remove the test specimen, and allow the forming jig to 
cool before clamping the next specimen. 
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ANNEX T 
[ Table 7, Sf No. (xv) ] 

RESISTANCE TO STEAM 

T-l (;ENERAL 

A specimru froln the sheet under test is held in place 
over the ueck of a tlask coutainiug boiling water, so 
that the decorative surface of the syecilneu is ex- 
posed to the stcanl. After 1 h, the. specinleu is 
removed aud allowed to recover for 24 h in uorulal 
ainhieut couditious before exatniuatiou for auy 
chaugr in appearauce. 

T-2 MATERIALS 

T-2.1 Erlenmeyer Flask, wide-ucckcd, of capacity 
250 1111. 

T-2.2 Specimen Holder and Heat-Resistance Screen 
(see Fig. 26). 

T-2.3 Non-tibrous Filter Paper 

T-2.4 Hand Lens, with 6 x magnification. 

T-2.5 Electric hot-plate, or other suitablr heat source. 

T-3 TEST SPECXMEN 

Oue test specimeu, measuring 100 inn1 X 100 ini11 X the 

thickness of the sheet under test, is required. 

T-4 l’RO(:EDIJRE 

Place approximately 200 InI of water in the flask 
(we T-2.1) and bring it to the boil on the clcctric hOt-[)liltL’ 

(T-2.5). Place the heat resistant scrceu (I-2.2) iu position 
a:l\und the ucck of the llask, and place the test 
specimen, decorative face dowu, centrally over the 
u~utb of the Llask aud fix it iu position by the wire 
specirneu holder (see Fig. 26). 

- I$ 
c I ) 3 

-TEST SPECIMEN 

& 
I 

,,- WIRE SPECIMEN HOLDER 

y - HEAT RESISTANT SCREEN 

\\’ 

!I’ I \ 

- ALUMINIUM RING 

L-k ERLENMEYER FLASK, 

L WIDE-NECKED 250 

- TEST SPECIMEN 

ml 

HOLDER 

FIG. 26 A~PARATI:~ FOR RESISTANCE TO STEAM 
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NOTE-The specimen holder should be heavy enough 
to prevent the specimen from curling away from the 
mouth of the flask. 

After the decorative face has been exposed for 1 h to 
the steam from the boiling water, remove the specimen 
and use the non-fibrous filter paper (T-2.3) to remove 
excess water from the surface of the specimen. 

Allow the test specimen to recover for 24 h in normal 
ambient conditions and then examine the central area 
of the specimen with the naked eye, corrected if neces- 
sary, and under 6 x magnification using the hand lens 
(T-2.4) for any change in appearance. 

The effect on the surface of the specimen is expressed 
in accordance with the following rating scale: 

Rating 5 : No visible change. 

Rating 4 : Slight change of gloss and/or colou;, 
only visible at certain viewing angles. 

Rating 3 : Moderate change of gloss/or colour. 

Rating 2 : Marked change of gloss and/or colour. 

Rating 1 : Blistering and/or delamination. 

ANNEX W 
[ Table 7, Sf No. (xvi) ] 

RESISTANCE TO CRAZING (THICK LAMINATES) 

W-l GENERAL 

A specimen from the sheet under test is placed in dry 

heat at 80°C for 20 h and resistance to crazing is then 
assessed by visual examination after cooling. 

W-2 APPARATUS 

W-2.1 Specimen Holder, to hold specimens vertically 
during the test and prevent contact with other 
specimens or the oven. 

W-2.2 Electrically Heated Oven, provided with air 
circulation and capable of being controlled at 

xo*2”c. 

W-2.3 Hand Lens, with approximately 6 X magnifica- 
tion. 

W-2.4 Lighting, of intensity 800 to 1 000 lx. 

W-2.5 Conditioning Chamber, with a standard at- 

mosphere of 27 2 2’C and relative humidity of 
(65 + 5) percent. 

W-3 TEST SPECIMENS 

The test specimens shall be 250 it 2 mm square and of 
the thickness of the sheet under test and shall be sanded 
smooth at the edges to remove any hairline cracks. 

Two specimens shall be used and shall be conditioned 
for at least 72 hat 27 2 2°C and (65 * 5) percent relative 
humidity before testing. 

W-4 PROCEDIJRE 

Place the specimens in the holder (W-2.1) and then 
place the holder in the oveu (W-2.2) controlled al 
80 * 2°C and leave for 20 * 1 h. 

At the end of 20 2 1 h, remove the holder and specimens 
and allow to cool for 3 h at ambient temperature. Alter 
the cooling period, examine the surfaces and edges with 
the naked eye, corrected if necessary, and under 6 x 
magnification using the hand lens (W-2.3) to determine 
the presence and extent of any cracking. The light 
intensity during the examination shall be 800 to 1 000 
lx. 

W-5 EXPRESSION OF KESIJLTS 

The result of the examination shall be expressed in 
accordance with the following rating scale: 

Rating 5 : Decorative surfaces and edges unchanged 
from “as received” condition, no hairline 
cracks. 

Rating 4 : Hairline cracks irrrgularly distributed 
across the surface and/or edges; on the 
surface, only visible under 6 x 
magnification. 

Rating 3 : Surface cracks visible to the naked rye 
and or moderate edge cracking. 

Rating 2 : A gaping crack which may extend right 
across the specimen audior severe edge 
cracking. 

Rating 1 : Specimen broken into separate parts. 
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ANNEX Y 
[ Table 7, Sf No. (xvii) ] 

MOISTURE RESISTANCE ( DOUBLE FACED COMPACT LAMINATES ) 

Y-l GENERAL 

Specimens taken from the sheet under test are totally 

immersed in water at 65’C for 48 h and then assessed 
by visual examiuation after cooling. 

Y-2 APPARATIJS 

Y-2.1 Water Rath, capable of beiug maintaiued at 

65’C + 2’C. 

Y-2.2 Specimen Holder, to preveut specimeus from 
touchiug oue auother duriug immersion. 

Y-2.3 Vessel, coutaiuing distilled water at 23°C 2 2°C. 

Y-3 TEST SPECIMENS 

The test specimeus shall be 150 mm + 1 mm square aud 
be of the thickuess of the sheet under test. The cut edges 
must be smooth aud free from cracks. Three specimeus 
shall be used. 

Y-4 PROCEDIJRE 

Place the specimens in the specimeu holder (27.2.2) 
arid place the specimeu holder in the water bath (27.2.1) 
so that all specimens are totally immersed in water 
at 65°C k 3°C _ . 

After 48 h, remove the specimens from the water bath 
aud allow to cool for 15 min 2 5 min in the vessel 
(27.2.3) containing distilled water maintaiued at 
23OC * 2°C. 

Remove the specimens from the water and use a cleau 
dry cloth or filter paper to remove all surface water. 

Examine each test specimeu visually with the marked 
eye, corrected if necessary, for auy chauge in ap- 
pearance, blisteriug and/or delamination. 

Y-5 EXPRESSION OF RESIJLTS 

Express the change of appearance of the sperimeus in 
accordance with the followiug ratiug scale: 

Degree 5 : No visible change. 

Degree 4 : Slight chauge of gloss/colour, of slight 
edge swell, or hairline edge cracks. 

Degree 3 : Moderate change of gloss/colour or 
moderate edge swell, or slight edge 
cracks. 

Degree 2 : Severe chauge of gloss/colour, and/or 
severe edge swell, or edge cracks. 

Degree 1 : Blisteriug and/or delamiuatiou. 
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AMENDMENT NO. 1 MAY 2002
TO

IS 2046:1995 DECORATIVE THERMOSETTING
SYNTHETIC RESIN BONDED LAMINATED SHEETS —

SPECIFICATION

(Second Reviswn )

[ Page 2, Table 1, S1No. (iii), COI3 ) — Substitute ‘s. p orF’for‘Spor~’.

[ Page 2, Table 1, S1 No. (iii), cof 7 ]— Substitute the following for the
existing:

‘HGS (Horizontal general purpose standard)

HGF (Horizontal general purpose fire retardant).

HGP (Horizontal general pnrpose postforrning)’.

[ page 7, Tab/e 7, S1 No. (xvi), col 15 1— Substimte ‘w’’ for ‘N’.

[ Page 7, Table 7, S1 No. (xviii), CO115 ] — Substitute ‘IS 1341I :1982’ for
‘Is 13401:1992’.

( Page 8, Curve 1,1’axis ) — Substitute the foilowing for the existing:

‘Yo INCREASE IN MASS’.

( Page 8, Curve 2, Yaxis ) — Substitute the following for the existing:

% INCREASE IN THICKNESS

- ( Page 9, Curve 3 and Curve 4) — Substitute ‘ANNEX F’ for ‘METHOD 9’;
and ‘ANNEXB‘ for ‘METHOD 10’.

( Page 18, Annex G, clause G-5, paras 4,5 and 6 ) — Delete.

( PCD 12)

Reprography Unit, BIS, New Delhi, India
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