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laboratory.
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SAMPLE

The sample is delivered by the Manufacturer.

TESTS AND CONDITIONING

The behaviour of the tiles under the impact of the various tests was monitored by color measurement.
This was performed by means of a colorimeter "Minolta CR-310"; measuring scale L*, 8*, b* integrated on a
surface area of 50mm in diameter-colorimeter with pulsed xenon arc light (PXA), index c, geometry 'wide

area 10"'. This measurement is in conformity with the prescriptions of the CIE (Comitd Internationale de
l€clairage)

See also annex 1 (see Color Systems).

2.L Determination of the resistance against heat

Principle

The roofing tiles are aged for 21 days at15"C in a ventilated oven.

Results
No change was noticeable upon visual inspection.

ld be oercei fter

Number Color Product-
name

Dimensions
(mm)

Place File no.

6 Anthracite
Plastic roofing

tiles
I 180 x 354 x 3.5 PUTTE DE651xE5036 Red

6 Brown

Absolutel no difference in tint cou be ved (see also table herea
Resistance asainst 21 davs at 75oC

color no. of test
piece

Length
(mm)

width
(mm)

Mass
G)

nass af'ter
test
( s l

color measuremenl
before test

color measurement
after test A E

L* aa b* L* a* b*

brown I 1 183 354.2 1669 1665.5 31.95 7.76 9.51 30.92 7.75 9.59 1.033

32.11 7.99 9.85 30.41 7.68 9.32 1.807

31.54 7.69 9.36 30.67 7.68 9.50 0.881

tYerage 1.240

anthracite 2 1 178 354.2 t872 1868.3 26.U -0.30 -2.10 26.15 -0.42 1.92 0.s36

26.45 -0.31 -1.97 25.84 -0.46 -1.84 o.641

26.09 -0.33 -2.00 25.71 -0.42 t.92 0.399

tYerage 0.525

red 3 1 181 354.5 t64l 1638.4 28.10 t5.49 t2 .61 28.50 15.95 12.89 0.671

29.09 16.06 13.20 28.53 15.96 12.66 0.784

29.20 t5.92 13.14 28.11 15.48 12.22 I.493

tverape 0.983
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) ) Determination of the resistance against thermal shocks

Principle

The roofing tiles are subject to 42 cycles of 8 hours at -18oC,

Followed by 16 hours at15"C

Results
No change was noticeable upon visual inspection.
Absolutely no difference in tint could be perceived (see also table hereafter).

2.3 Accelerated ageing with UV

Principle

The roofing tiles are cut to the ideal maximum size in order to obtain complete exposure of the panels.

The roofing tiles are exposed to cycles of 7 hours of UV at 60'C (+ 5"C), followed by t hour of condensation
at 50'C (+ 5'C), equipment Q-UV Panel Radiation source UV - B 340, Emission wavelength with a peak at
340nm and with a radiation energy of ca. O.5OWrrPlnm at the peak wavelength'

The total exposure amounts to 1000 hours, of which 875 hours of UV and I25 hours of condensation. This

ageing should correspond to roughly 10 years of natural exposure in our climate, according to tests performed

on HDPE (High Density PolyEthylene) by the TNO laboratories.

Resistance asainst thermal shocks 42 cvcles of 8 hours at '18oC and 16 hours at 75'C

color no. of test
piece

Length
(mm)

width
(mm)

Mass

G)
nass at'ter

test

G)

color measurement
before test

color measurement
after test A E

LrF a* h * L,k a* b*

brown 4 1182 353.8 r634 1625.1 32.00 7.76 9.51 30. l9 7.27 8.60 2.0u

31.56 7.99 9.85 30.15 7.40 8.95 7.774

31.92 7.69 9.36 30.01 7.6'7 9.04 t.937

rverase t-932

anthracite 5 1177 353.6 1666 r653.3 26.32 -0.40 -2.05 25.23 -o.37 1.90 1.101

26.60 -0.41 r.99 26.O3 -0.42 -1 .88 0.s81

27.06 -0.49 ) f i 6 25.77 -0.46 t.79 1.377

lverase 1.020

red 6 t l16 354.1 1659 t647.3 28.92 t4.99 12.01 27.98 14.84 17.14 0.989

28.93 15.1  I 12.06 28.27 15.72 r2.75 .133

28.88 15.76 12.94 28.20 14.63 11.48 t.967

lYerage 1.363

c.5.T.C"

!t
wJ.c.B.
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Results
1. No change was noticeable upon visual inspection (see also table hereafter).

Accelerated aseins with UV and condensation

color no.
of

test
riece

.enof h lWidf I Mass
/o )

color measurement
before test

color measurement
after test A E(mm) (mm)

L* b* L* a* b*

brown 7 535.4 315.2 3\  A . 30.78 7.3r 9.11 31.83 7.1.6 9.36 1.078

32.11 7.66 9.39 31.60 6.19 7.63 2.349

3 l .05 7.51 9.20 31.98 6.28 7.95 2.229

rverage 1.88s

anthracite 8 527.9 317.8t79.3t 26.50 -0.37 1.99 28.00 -0.41 1.55 t.564

26.88 -0.34 1.97 28.1 5 -v.)z 1.41 r.323
26.48 -0.34 -2.01 28.61 -0.33 1.60 2.169

tverape 1.685

red 9 5 1 1 . 8312.4 19.4: 28.86 16.06 13.23 30.45 15.35 12.90 1.772

28.96 15.82 13.01 30.6r 15.59 t2.79 1.680

29.34 15.78 1.2.92 30.24 15.t] 12.31 r.247

rverage 1.566

2.4 Corrosion test with saline mist (ISO 9227)

Principle

The roofing tiles are placed in a saline mist environment for 350 hours at 35'C.

Results

No change upon visual inspection for the exact results we refer to the test report of the CORI nr. ESO 40907
of 23.09.04 in annex..

2.5 Corrosion test with SO2 GSO3231)

Principle

The roofing tiles are subject to cycles composed of 8 hours at 40"C and 100 Vo relative humidity with SOz
followed by 16 hours at20 "C and <75 Vo rclative humidity without SOz.
The concentration of SO2 amounts to 0.2 gllitre.

Results

No change upon visual inspection for the exact results we refer to the test report of the CORI nr. ESO 40907
of 23.09.04 in annex..

2.6 Determination of the water absorption

Principle

The roof tile is weighed in advance,
Fully immersed for 48 hours and then weighed again.
From this one derives the water-absorbing capacity of this material.

€.s.T.c.
.a--'-,

E--
rd.T.c,B"
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Water absorntion
color no. of test

piece
Length
(mm)

width
(mm)

Mass
(g)

nass after
test
(p)

absorption capacity
kglltP

anthracite t7 1 1 8 1 . 9 354.9 1652.63 t7t0.4 0.1,4

{.sJ.c.
dl---a.

w

-F

wJ.c.B.
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E-mail technology@cori-coatings.be
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Institut de recherche des revetements, peintures et encres
Researchinstituut voor bekledingen, verven en inkten
Coatings Research Institute

BBRI
Mr. A Lefebwe
Avenue P. Holoffe 21

1342Limelette

TEST REPORT
ES04o907.bp. rl2

IDENTITTCATION I\IUMBER: ES-040907.b

LABORATORY: Coatings Research Institute
Avenue P. Holoffe
1342 LIMELETTE

DATE:23.09.2004

CUSTOMER: BBRI
Avenue P. Holoffe 21
1342Limelette

REFf,RENCE ORDER: Your order with reference A7A79 dd. 2.8.2004

DATE OF RECE OF THE SAMPLES:9.7.20M

IYUMBER OF THE DOCIIMENT OX'RECEPTION: ESi4310

SAMPLES: 3 series of roofing tiles Worldroof ref 041160
l. With brown coating
2. With black coating
3. With red coating

PERFORMED TESTS A}tD TESTING METHODS:

Resistance to hamid alnnspheres containing sufur dioxide

Realized following ISO 3231 "Determination ofresistance to humid atnospheres containing sulfur
dioxide"
Quantrty SOr: 0,21
Apparatus: Humidotherm 5 19
Cycle: 8 h at 40 "C and 100 % RH with SO,

16 h at room temperature and < 75 %K[without SO,
Number of cycles: 30
After the test, the tiles are visually evalua{gl-

t - R \  r
I S -
l - \ \ r

tr -l
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Resistanceta neutral salt spraY

Realized according ISO 9227 "Salt spray tests".
Experimental conditions :
- temperature in the climatic chamber: 34,7 "C

- concentration NaCl: 5 %
- pH ofthe solution: 6,7

exposure time: 350 hours
volume ofthe sprayed salt solution: between 1,01 and 1,25 per hour
air pressure: 0,98

After the test, the panels are visually examined.

Rematk: a "X'scratch is made inthe coating before exposufe ofthe tiles

DATE OF EXECUTION OF'THE TESTS: July - Septernber 2004

RESIILTS:

Resistanee to hnmid nmosphqes' eontaining sulfur iliaxide

All the roofing tiles are unchanged after the test.

Resistanceto neutrd salt spray

All the roofing tiles are unchanged after the test.

Performed Approved by: R.Treckels/S. Vonclor

!!!!!!!!! Samplec will be stored at CoRI during 6 months and then removed in accordance
with the waste legislation, unle$s you make an appeal to prolongate this period or you rocall
the samples you$elf (on chatge of the customer).

' This test Feport aoncerns only the samplec subjected to these tests
. This test report can not be copied partially without the written permission of the CoRI

DOCI]MGEN.OO2
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COLOR SYSTEMS
flrnoit;l CR 300 tunes Chrrrra Meier:; ajio,{ meesurements ot absolute cdor to iN} ijisplayed in ilfly ol live cdorl systems. Yxy.

L'db'. i-'C'H.'. Flunter Lai:. or Inslmulus rraiutx XYZ fvle;xr.rrements of color diiiererce can be displayer"l !n atly of fdur syslems:
li\']iyl. ],il-a'tr' jrAEiu. A(L'C"H'iiAE'ab. dnil Hunter l(LabilJE lwo oj thesc color s-v:ite'r)s are sholvn belo\#

DE65lxE503
04tt60

Annex I

Yxy Color System (ClE 1931)

ff*i:li-'-" o
:rJnr' i::;t J!.{ '}:rnY.nl i,vrl 

Drr.,q

Color"MatchirE Functiffi of
CIE 2o Standard Obdorvet

t i
' - i  i

l l

: t i t '

-tla 
Yxy cdor slstem was dolined t'y

lho Cl[ (Cornmissron Internatronele Ce
l'Eciaragel In 1931. and lorms thc bosc lor
olfer Clf calor systems. ln thrs syslem,
Y is tl-re lqnl,r*s fillor spre$sed as a
psrcenlage b&d on a perfecl reflelance
ol 100q'o: r aad y are lhe chrornalrcrty
coofdiqalos in tho CIE x. y chrornaticity
iliaq.sm ($)c{n at letti. and are ddined bV
the fdhtr{ng eqltatorE:

x= X v.. _I_
X + Y + 7  X + Y + Z

u,4teie
X. Y Z Tristrmutus ralues based on thc.

color malchrng lunclons d lhe-
CIE 24 Slandard Oboerver
{shown at right)

Oti{ldtlikr ceble lor

I

1 i

n
,Jl

i  . ' .
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k'a'b' Color Sl,stem (ClE 1976)
h!b;

h'

' 1
. r  .  .  ;

:!tr- fr 
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TIle fa'b' cobf syslem rs cne o{ lhe undorm colot spires
rscorrlrnercjed try CIE rt 1976 as a !r,ay d more dsely
rspreseDtinlJ perceved tnior anti cdor dllerence la this systefi

f € the l{hlrlcss f*loI; a' arrci b' ae lhe clrrc,lTEtcity coordillates.
Thrl:r doliniirq equallons ilre as ltlloq€

! ' .  r 1 6 i  . l  ) r n - 1 6-  - -  
l l

a'-rrm{1 f- ;vr-t do r*t

' ,111_( -1-_ )rr : t l' 1 0

Xo. Yo Zc frrslilnulus lhleg ol ljlun)|,)ani
rcr Slonc,arcl l lr[ 'u{i lrt (:. i i ,(J ?' elrservelj
Yc -. 100 Xo = gtlll/z, aYr Zo --i16225.

i,)r S:i:nJit,. l  l ih/rnilarrl L)* (and ?s ofservcri
t=1{X) X0 95.&1ir and;t itI{s!i2

A.i-rcve lor:ruias aplllv ()rtly u,hen XiXo YiYo. anrj A'Zo are grealel

iMn lir.tl0885it

.jE'*,s I!)e:;lraiuht-irre cilslarre iEleffn tvro c(}ols i!'t ihe [ja'b'

sysieo-; ll is deline(j as lollo$'li

3
lr '=:lt l l i i

*trere

V,;

AE'd = [(l i" ' ]? +(.\a'F+{ab')21lP

: i , r "L,


