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1. Material
Construction cassette for windows,

Trade name

Outercore Vindueskassetter.

2. Manufacturer
The client is the manufacturer.,

3. Nature of test

The sponsor desired initial type testing (ITT) in accordance with EN 13823:2010 +A1:2014 and EN
ISO 11925-2:2010.

4, Sample
2015-03-30 DBI - Danish Institute of Fire and Security Technology received the following sample:

3 PVC profiles with dimensions approx. 1000 mm x 350 mm with varying thickness of the profile of

34.5 mm to 99.1 mm.
6 PVC profiles with dimensions approx. 1500 mm x 350 mm with varying thickness of the profile of

34.5 mm to 99.1 mm.

6 ABS corner profiles with a length of 350 mm.
Furthermore on 2015-04-09 DBI received:

21 ABS corner profiles with a length of 350 mm.
Finally on 2015-04-10 DBI received:

11 PVC profiles with dimensions approx. 2800 mm x 350 mm with varying thickness of the profile of
34.5 mm to 99.1 mm.

The gauge thickness of the PVC profiles was measured to 3.5 mm.
The gauge thickness of the ABS corner profiles was measured to 3.0 mm.

The construction principle of Outercore Vindueskassetter is shown in enclosure 1 and 2.
The following information was given by the client:
- Material properties of the PVS profiles: Enclosure 3

- Material properties of the ABS corner profiles: Enclosure 4-5
- Drawings of Outercore Vindueskassetter are shown in Enclosure 6-7
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4.1 Mounting of specimen for Single Burning Item test (SBI)

The PVS and the ABS corner profiles were assembled to cover the exposed area of the SBI as EN
13823 prescribes. 3 modules plus a smaller sized cut module of the profiles were stacked on top of
each other in order to get 1500 mm height of the test specimen. The modules were fixed to each
other with several screws to give stability to the test specimen. 80 mm thick insulation of mineral
wool of class Al taken from DBI's stock was placed behind the test specimen as substrate
complying with EN 13238. The backing boards of the test equipment were fixed to the test
specimen with 100 mm screws in order to stabilize the test specimen furthermore.

5. Conditioning

2015-04-10 the specimens were stored in a conditioning room with an atmosphere of relative humidity
of 50 = 5 % and a temperature of 23 + 2 °C. The test specimens were kept in this room until the tests
were performed.

6. Test method
The test was performed in accordance with:

EN 13823:2010+A1:2014  Reaction to fire tests for building products - Building products excluding
flooring exposed to the thermal attack by a single burning item

EN ISO 11925-2:2010 Reaction to fire tests — ignitability of building products subjected to direct
impingement of flame — Part 2 Single-flame source test

7. Testresults

7.1 EN 13823:2010 +A1:2014

Date of test: 2015-04-15/16

3 tests were performed.

During the test the following measurements were made: Volume flow in the exhaust duct,
production of carbon dioxide, concentration of oxygen, and production of light-obscuring smoke.
Based on these measurements the rate of heat release and the rate of smoke production were
calculated.

The graphs, enclosures 8-11, show for the 3 tests performed:

Enclosure 3

Average Heat Release Rate HRR,,(t)
. Total Heat Release THR (t)
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Enclosure 4

- Average Heat Release Rate per unit time [1000 x HRR,,(t)/(t-300)]

- Figrag am-values

Enclosure 5
- Figrag .4 my-values
= Smoke Production Rate SPR,,(t)

Enclosure 6
- Total Smoke Production TSP(t)

- Smoke Production Rate per unit time [10000 x SPR,,(t)/(t-300)]

The test results are shown in table 1.

| File: PFAL0724

Test No. 1 | Test No. 2 | Test No. 3 | Mean value

FIGRA.om3 [W/s] 143.6 121.1 124.6 130
FIGRAg.4m3 [W/s] 143.6 121.1 124.6 130
THRgp0s [MI] 11.23 14.22 12.1 12.7
SMOGRA [m?/s?] 63.95 57.09 57.1 59
TSPeoo < [M?] 660.9 667.1 645.2 658
FDPy.10s [yes/no] No No No -
FDPs.10s [Yyes/no] No No No .
LFS < edge of specimen Yes Yes Yes -
[yes/no]

Table 1.

FDPs<10s: Flaming Droplets/Particles burning less than 10 seconds.

FDP¢. 1gs: Flaming Droplets/Particles burning more than 10 seconds.

LFS: Lateral Flame Spread on the long wing of the test specimen.

Test No. 1

Minutes:seconds
00:00 Start of test
19:47 Fall of material from the short wing with burning droplets
20:27 Full collapse of the short test specimen
21:00 Gas burner stopped

No observations of importance occurred during test No. 2 and 3

Photographs of the test specimens show the effect of the damages, see enclosures 12-14

Enclosure 12: Test No. 1
Enclosure 13: Test No. 2
Enclosure 14: Test No. 3
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7.2 EN ISO 11925-2:2010

Date of test: 2015-04-22

Flame application time: 30 sec.

Test running time: 60 sec.

Grey plastic profile:

Edge flame impingement

File: PFA10724

Specimen Ignition (yes/no) Flame spread rz;n;ﬁ gsseoc )nf % Ignition of filter
No. > 150 mm i paper (yes/no)
iL Yes No - 25 mm s No
2L Yes No - 25 mm - No
3L Yes No - 20 mm - No
4C Yes No - 25 mm - No
5C Yes No - 25 mm - No
6C Yes No - 20 mm - No

L: Lengthwise  C: Crosswise

Surface flame impingement

Sper\(lzimen Tgnition (yes/no) Flame spread r-gzﬁ gsse{;:)n;cfn Ignition of filter
0. > 150 mm e paper (yes/no)
1L Yes No - 45 mm i No
2L Yes No - 45 mm . No
3L Yes No - 45 mm - No
4C Yes No - 50 mm = No
5C Yes No - 45 mm = No
6C Yes No - 45 mm - No

L: Lengthwise  C: Crosswise
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Black corner profile;

|| File: PFAL0724

Date: 27-04-2015 .

Test in the crosswise direction was not performed as the exposed length in that direction is only

approx. 10 mm.

Surface flame impingement

. Time (sec) to -
P | Toton sy | eS| s 50 | 19non of e
1L Yes No - 130 mm - No
2L Yes No - 130 mm * No
3L Yes No - 130 mm - No
4L Yes No - 130 mm & No
5L Yes No - 130 mm - No
6L Yes No - 130 mm - No
L: Lengthwise  C: Crosswise

[I_Edge flame impingement

. Time (sec) to i
Spel\(l:;r?en Ignition (yes/no) FI:”ES ﬂen?d reacl:nla'ig mm f:)ganégflzyc;];?rlmt(f)r

i Yes No - 140 mm - No
2L Yes No - 130 mm - No

3L Yes No - 130 mm 3 No

4L Yes No - 130 mm - No

5L Yes No - 130 mm - No

6L Yes No - 130 mm = No
L: Lengthwise  C: Crosswise

8. Statement

The test results relate to the behavior of the test specimens of a product under the particular
conditions of the test; they are not intended to be the sole criterion for assessing the potential fire
hazard of the product in use.

—Bjom Petersen

Laboratory Technician

Quter-Core IVS
Elmevej 8
DK-7870 Roslev
Denmark

Page 7 of 7

o

Martin Pauner
M.Sc.Civ.Eng

///”C




File: PFA10724 Date: 27-04-2015 .

Enclosure 1 of 13




File: PFA10724 Date: 27-04-2015 .

The Chemical Company

|Product description : o i
tEasy—rilﬂow Injection moulding product with goed duclility, Intended for mouldings with thin walls andfor adverse flow lenglh
o wall ratio.

iP 1 form and st
L4 o chet E: 2 S

Terluran® is delivered as spherical pellels. The bulk density of the pellels is from 0.55 to 0.65 ?fcm’.
Standard Packaging unit: 25 kg PE-bag on palelte, shrunk or wrapped with PE film or delivery in silo frucks.
PE bags should not be stored outside,
In dry areas with normal temperature control, Terluran® pellets can be stored for relatively long periods of time withoul
any change in mechanlcal properties. Under poor storage conditions, Teruran® absorbs moislure, but this can be
removed by drying.

|Product safety = ; : ;
No adverse effects on the health of processing personnel have been abserved if the products are correctly processed and
the production areas are suitably ventilated.
For slyrene, acrylonilrile and 1,3-butadiene the maximum allowable workplace concentrations musl be observed
according to the perlaining national lati In Germany, the following limit values are valid (Ocl. 2002): styrene,
ﬂAK-\;aI‘HB: 20 mifm* = 86 mg/m?; acrylonilrile, TRK-value: 3 mlim* = 7 mg/m® and 1,3-butadiene, TRK-value: 5 mliim® =

mg/m?,
According to EU direclive 67/548/EWG, Annex | and TRGS 905 r:SOCL 2002}, acrylonitrile and 1,3-buladiene are classified
as carcinogenic, category 2 (‘substances which should be regarded as if they are carcinagenic to man’) and 1
subslances known to be carcinogenic to man), respectively, )
erience has shown that during a%pmpﬂaie pracessing of Terluran with sultable venlilation the values obtalned are well §

below the limits mentioned above. TRGS 402 (Gemiany) can be used for determining and assessing the concentrations of I
harzardous substances in the air within working areas.
Inhalation of gaseous degradalion products, such as those which may arise on severe overheating of the material or
during pumped evacuation, must be aveided. Further information can be found in our Terluran safely data sheels. These
can be downloaded from the Plastics Portal, www plasticsportal.net.

‘Note
The data contained In this publication are based on our current knowledge and experience. In view of the many factors
that may affect processing and application of our product, these dala do not relieve processors from camrying out thelr own
investigalions and tests; neither do these dala Imply any guarantee of cerlaln properties, nor the suitability of the product
fora s;l:ec.iﬁc Ipurpase. Any descriplions, drawings, pholographs, dala, proportions, weighls elc. given hersin may change
without prier information and do not conslitute the agreed contractual quality of lhe J)ro uct. Itis the responsibllity of ihe
recipient of our products lo ensure that any propriefary righls and existing faws and legislation are observed.

In order to check the availability of products please contact us or our sales agency.

BASF Aktiengesellschaft
67056 Ludwigshafen, Germany E!
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|~ BASEF
Terluran® GP-35
The Chemical Company
1

Typical values at 23°C" Test method 2 | Unit Values?¥

Properties SR et D =EE

Palymer abbreviation - - ABS

Density 150 1183 kaim® 1040

Water absarption, equilibrium in water at 23°C similar to |SC 62 % 0.95

Muoisture absorplion, equilibrivm 23°C/50% r.h. similar to 150 62 % 0.24

Processing Sp e e i S Ho

Processing: Infection moulding (M}, Extrusion (E), Blow maoulding (B} - - M

Melt volume-flow rate MVR 220 “CHO kg 1501133 cm10min 34

Pre-drying: Temperature - bl 80

Pre-drying: Time - h 2-4

Mell temperature, injection moulding - G 220 -260

Mould temperature, injection moulding - i i 30 -60

Moulding shirinkage, free, longitudinal - % 0.4-07

{Flammabillity - ST : R I g LA B

ULS4 rating at 1.6 mm thickness UL-94 class HB

Automotive malterials (thickness d == 1mm) = - +

Mechanical Properties R sk . e _ S

Tensile modulus 150 527142 MPa 2300 L
Yield stress, 50 mm/min IS0 527-1/-2 MPa 44 |
Yield strain, 50 mm/min 180 527-1/-2 % 24 |
Nominal strain at break, 50 mmimin 150 827-1)-2 % 12 i
Flexural strength 180 178 MPa 65 !
Charpy Impact strength (23°C) 150 1791eU kJfm?2 125 ]
Charpy Impact strength {-30°C) IS0 178/1el kdim? 90 F
[zod notched impact strength {23°C) 15C 1800A kJim® 22 |
lzod notched impact strength (-30°C) IS0 180/A kdim?® 7 b
Charpy notched impact strength (23°C) 150 1791 eA kJim?® 18

Charpy notched impact strangth {(-30°C}) 150 178¢eh kim? 7

Izod notched impact strength, method A (23°C) ASTM D 256 Jim 240

Ball indentation hardness at 358 N/30 s 150 2038-1 MPa 99

ETﬁ_éhlalpfﬂpert_lés' it oS ad H e i : T

HDT A (1.80 MPa) 150 75-1/-2 "G 78

HOT B {0.45 MPa} 180 75-1/-2 *C 89 i
Viecat softening temperature VST/ASS0 IS0 306 o4 102
Wicat soflening temperature VST/B/S0 ISC 305 G 95 [
Mag. service lamperature (short cycle operation) - “C 80

Caoefficient of linear thermal expansion, longitudinal (23-80)°C 150 11359142 E-4/°C 0.8-1.1
Thermal conductivity DI 52612-1 Wi{m K) 047

_E_I_ectrlcal'_;irﬂpc_rt'i_sf;a. _. 222, - o I X : : :
Volume resisfivity IEC 60093 Ohm*m 1E13

Eleclic strength K20/P50, d = 0.6 - 0.8 min IEC 60243-1 kWimm 38

Foammatzs

1} If the Frocuct detaitisn do=sr stats chhenise,

2 _Is_ﬂemr.-q:. socadig by CRMPUS.

3 The asteisk symhal ™ signifes irappiesds propeiies.

BASF Aktiengesellschaft
67056 Ludwigshafen, Germany
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INECOS Compounds

MATERIAL TECHNICAL DATA SHEET Issue 27 February 2014
Grade: norvinyl ® GA.100.91.00804

Description: Rigid PVC Extrusion Compound

Stabiliser: Ca/Zn-syslem

Colour: Grey

Application: Profiles

Compliances: REACII Regulations 1907/2006 and 201 1/65/EC (Rol1S)

Form: Granules, '

Malterial properties Method Results Units
Specific Gravity ISO/R 1183 1.53 glem’
Hardness (15 secs@23°C) ISO/R 868 N/A Shore D
Fire retardant 1194 Vo

Impact Charpy v-nolch N/A i)
Elongation at Break (@ 500mm/min ~ ISO/R 527 N/A %
Tensile Strength @ 500 mm/min ISO/R 527 N/A ) MPa
Cold Flex Temperature ISO/R 458 N/A 4

HCL VDE 0472-614 =15 min.
Vicat 81 G
SVHC NiA =0,1%

Processing conditions

Customers are recommended to determine optimum conditions for themselves, as these will vary with
the type of extruder, fool and extrusion line speed. The mechanical properties could vary depending
on the production conditions or circumstances.

General guide,Barrel Temp: 145 150 160 170 °C

The valucs given above are derived from mean results of laboratory tests, and may therefore
be taken as representative. These values do not form part of a specification.

Digclaimer: Information in this publication is, to the best of our knowledge irue and accurate. However, since condilions under
which our produts may be used are beyond our conlrol, recommendations are made without warranty or guarantes.
Achievernent of performance is dependant on processing, fabrication and installation conditions and users are recommended
to establish for thamselves that INEDS Compaounds suppliad to them are satisfactory for thelr requirements. This statement
does not affect your statutory rights.
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Average Heat Release Rate HRRav(t)
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Total Smoke Productlon TSP(t)
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