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FOREWORD 

This paper was presented at the conference I n t e r f l a m 90 held i n Canterbury, 
England, September 1990. I t appears i n the Proceedings from the confe­
rence. However, a few minor c o r r e c t i o n s and a d d i t i o n s have been made i n the 
version presented i n t h i s r e p o r t . 

An appendix i s also added w i t h tables of the new t e s t data not presented 
e a r l i e r . 



SAMMANFATTNING - Swedish summary 

Det f i n n s f l e r a standardiserade sätt a t t mäta antändligheten hos byggnads­
m a t e r i a l . De två vanl i g a s t e är ISOs antändlighetstest (ISO 5657) som också 
är svensk standard (SS 02 48 30) och konkalorimetern (ISO DIS 5660). Endast 
en d i r e k t jämförelse av data för samma ma t e r i a l kan visa om båda metoderna 
behövs. Det är n a t u r l i g t v i s angeläget a t t minska a n t a l e t provningar så 
mycket som möjligt. 

De båda metoderna är ganska l i k a . I båda f a l l e n exponeras e t t l i t e t h o r i ­
s o n t e l l t prov för en k r a f t i g värmestrålning från en konformad e l e k t r i s k 
strålningskälla. I konkalorimetern kan provet även vara v e r t i k a l t men det 
har i n t e använts här. En l i t e n tändkälla placeras s t r a x ovanför provytan. 
M a t e r i a l e t s antändlighet u t t r y c k s som t i d t i l l antändning v i d o l i k a strål­
ningsnivåer. Men det f i n n s också vissa s k i l l n a d e r mellan de båda provmeto­
derna . 

I ISOs antändlighetstest ar provkroppen något större och placeras tätt un­
der könen. En pilotlåga fÖrs automatiskt ner mot ytan var fjärde sekund och 
stannar i en sekund v a r e f t e r den avlägsnas. Strålningsnivåer mellan 10 och 
50 kW/m̂  kan uppnås. Metoden visas i f i g u r 1. 

Konkalorimetern mäter i första hand värmeutveckling men även t i d t i l l an­
tändning och rökutveckling kan mätas p a r a l l e l l t . Provkroppen placeras 25 mm 
under könen. En e l e k t r i s k gnisttändare ger antändning. Provning sker v i d 
strålningsnivåer inom i n t e r v a l l e t 0-100 kW/m2. Metoden visas i f i g u r 2. 

Tid t i l l antändning från de två metoderna har analyserats som f u n k t i o n av 
strålningsintensiteten. Detta förutsätter "enkelt t e r m i s k t " uppförande hos 
ma t e r i a l e t e n l i g t referens 7. Ekvationer som u t t r y c k e r t i d t i l l antändning 
som f u n k t i o n av strålningsintensiteten har använts för a t t k o r r e l e r a expe­
r i m e n t e l l a data från de två metoderna beroende på om ma t e r i a l e t är ter m i s k t 
t u n t , t e r m i s k t t j o c k t e l l e r t e r m i s k t mittemellan. A l l a ekvationerna ger 
räta l i n j e r . Den räta l i n j e n s skärning med x-axeln anger den minsta strål­
n i n g s i n t e n s i t e t som krävs för a t t m a t e r i a l e t ska antända. 

Analysen v i s a r a t t det är möjligt a t t få ungefär samma värden för t i d t i l l 
antändning från ISO antändlighetstest och konkalorimetern. Konkalorimetern 
ger genomgående något längre t i d t i l l antändning, v i l k e t är förklarligt med 
de s k i l l n a d e r som f i n n s mellan metoderna. Skillnaderna är små och avser 
p r o v s t o r l e k , k a n t e f f e k t e r , bakgrundsmaterial av o l i k a d e n s i t e t , antänd-
ningskälla, konvektionsförluster och o l i k a d e f i n i t i o n av t i d t i l l antänd­
ning. Konkalorimetern är a t t föredra som småskalig brandprovningsmetod även 
för bestämning av t i d t i l l antändning eftersom den också mäter f l e r a andra 
parametrar s a m t i d i g t . Den bör således kunna ersätta ISOs antändlighetstest. 
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ABSTRACT 

The i g n i t a b i l i t y of e.g. b u i l d i n g m a t e r i a l s can be measured i n the Cone 
Calorimeter (ISO DI5 5660) i n a s i m i l a r way as i n the ISO I g n i t a b i l i t y t e s t 
(ISO 5657), but few d i r e c t comparisons have been made so f a r . I n t h i s paper 
i g n i t a b i l i t y data according to these t e s t s are compared f o r two sets of 
b u i l d i n g m a t e r i a l s . The data are analysed as a f u n c t i o n of heat f l u x . 

The i g n i t a b i l i t y data according to the two t e s t procedures seem to agree 
f a i r l y w e l l or at l e a s t rank the d i f f e r e n t m a t e r i a l s i n approximately the 
same order. This means t h a t only one of the t e s t procedures i s necessary i n 
most cases. The Cone Calorimeter should then be p r e f e r r e d since i t can pro­
vide a l o t of other u s e f u l data f o r the e a r l y f i r e behaviour of b u i l d i n g 
m a t e r i a l s . 

INTRODUCTION 

The i g n i t a b i l i t y ( i . e . the time t o i g n i t i o n ) of b u i l d i n g m a t e r i a l s can be 
measured i n a number of ways. Among the more developed small-scale t e s t 
methods, two standard procedures are a v a i l a b l e , the ISO I g n i t a b i l i t y t e s t 
/ I / and the Cone Calorimeter /2/. The former method i s intended only f o r 
t e s t i n g i g n i t a b i l i t y , w h i l e the Cone Calorimeter i s developed mainly f o r 
r a t e of heat release, but i t provides also a l o t of other u s e f u l data of 
i . e . time to i g n i t i o n and smoke production. The basic design f o r f i r e expo­
sure i n the two t e s t s i s q u i t e s i m i l a r , but few d i r e c t comparisons have 
been made so f a r /3, 4/. 

The o b j e c t i v e of t h i s paper i s to compare i g n i t a b i l i t y data from these two 
small scale t e s t s f o r two sets of b u i l d i n g m a t e r i a l s presented elsewhere 
/5, 6/. The times to i g n i t i o n are analysed as a f u n c t i o n of i n c i d e n t heat 
f l u x . Mathematical formulations f o r thermally t h i c k , thermally t h i n and 
thermally intermediate s o l i d combustibles have then been used /7/. 

FIRE TEST METHODS USED 

In both t e s t methods small specimen are exposed t o d i f f e r e n t i r r a d i a n c e 
l e v e l s from an e l e c t r i c a l cone heater i n the shape of a truncated cone. The 
specimen are o r i e n t e d h o r i z o n t a l l y upwards. For the cone calorimeter a ver­
t i c a l o r i e n t a t i o n may be used as w e l l . An i g n i t i o n source i s present at a 
c e r t a i n distance above the surface. However, some d e t a i l s d i f f e r / I , 2/. 

The ISO I g n i t a b i l i t y t e s t (ISO 5657) has a specimen size of 165 x 165 mm. 
The specimen together w i t h a backing m a t e r i a l of density 825 kg/m^ i s 
wrapped i n a piece of aluminium f o i l w i t h a c i r c u l a r opening of 140 mm d i a ­
meter. The specimen surface area exposed f o r i n c i d e n t heat f l u x i s thus 
0.0154 m2. A p i l o t flame i s introduced at regular i n t e r v a l l s at a p o s i t i o n 
10 mm above the centre of the specimen i n order to i g n i t e any v o l a t i l e 
gases given o f f . The upper and lower diameters of the cone heater are 66 
and 200 mm. The specimen i s pressed towards the cone heater causing a p a r t ­
l y closed system. No exhaust gas system i s s p e c i f i e d . The sustained i g n i ­
t i o n i s defined as the i n c e p t i o n of a flame on the surface of the specimen 
which i s s t i l l present at the next a p p l i c a t i o n of the p i l o t flame. The 
flame i s applied once every 4 s and remains f o r 1 s. Heat f l u x e s f o r 
t e s t i n g should be 10, 20, 30, 40 and 50 kW/m2. 



The Cone Calorimeter (ISO DIS 5660) has a specimen size of 100 x 100 mm. 
The specimen i s wrapped i n aluminium f o i l . The backing m a t e r i a l has a den­
s i t y of 63 kg/m3. /\ r e t a i n e r frame i s o p t i o n a l . The specimen surface area 
exposed f o r i n c i d e n t heat f l u x i s thus s l i g h t l y less than 0.01 m̂ . A spark 
plug i s located 13 mm above the centre of the specimen i n the h o r i z o n t a l 
o r i e n t a t i o n . The upper and lower diameters of the cone heater are 80 and 
160 mm. The specimen i s located 25 mm below, the cone heater. An exhaust gas 
system i s used w i t h an a i r - f l o w of 22 1/s. The sustained i g n i t i o n i s de­
fi n e d as the existence of flames on or over the surface of the specimen f o r 
periods of over 10 s. No f i x e d heat f l u x l e v e l s are given, but 25, 35, 50 
and 75 kW/m2 are of t e n used. 

The main d i f f e r e n c e s between the two t e s t s can thus be summarized as being; 
specimen size and wrapping, backing m a t e r i a l , p i l o t i g n i t i o n source, con-
vect i v e heat losses due to an open or a more closed system and d e f i n i t i o n 
of time to i g n i t i o n . 

MATERIALS TESTED 

Two sets of mate r i a l s have been used: 13 b u i l d i n g m a t e r i a l s (the so c a l l e d 
Scandinavian m a t e r i a l s ) as l i s t e d i n e.g. /5/, where also times to i g n i t i o n 
from the Cone Calorimeter are reported. Times to i g n i t i o n from the ISO 
I g n i t a b i l i t y were determined i n /8/ and f u r t h e r d e t a i l s given as /9/. These 
ma t e r i a l s include wood-based m a t e r i a l s , gypsum and mineral boards w i t h 
d i f f e r e n t coverings and s y n t h e t i c foams (see also Figure 5 ) . 

15 wood-based mat e r i a l s as l i s t e d i n /6/ where also times to i g n i t i o n from 
the ISO I g n i t a b i l i t y are given. Times to i g n i t i o n i n the Cone Calorimeter 
have been determined e s p e c i a l l y f o r t h i s study. These mat e r i a l s consist of 
p a r t i c l e boards, plywoods and d i f f e r e n t f i b e r boards of which 8 mat e r i a l s 
are f i r e r etardant t r e a t e d . M a t e r i a l s from t h i s set are characterized by 
one or two l e t t e r s i n the f i g u r e s . 

A l l data from the Cone Calorimeter presented here r e f e r t o t e s t i n g i n the 
h o r i z o n t a l o r i e n t a t i o n and w i t h a r e t a i n e r frame. 

DATA ANALYSIS 

As the i g n i t i o n data from the two t e s t s are a v a i l a b l e at d i f f e r e n t heat 
f l u x l e v e l s , some mean of comparing them had to be found. A simple p l o t t i n g 
of time to i g n i t i o n versus heat f l u x might have been used, but a mathema­
t i c a l treatment g i v i n g s t r a i g h t l i n e r e l a t i o n s h i p s has r e c e n t l y been 
suggested /7/. I t assumes a "thermally simple" behaviour of the m a t e r i a l s 
which might be f u l f i l l e d f o r the m a t e r i a l s used here. I t also enables the 
determination of a minimum heat f l u x f o r i g n i t i o n . Eguations f o r the time 
to i g n i t i o n versus i n c i d e n t heat f l u x are then used to c o r r e l a t e experimen­
t a l data depending on whether the samples are thermally t h i n , thermally 
t h i c k or the r m a l l y intermediate. A l l equations express a s t r a i g h t l i n e 
r e l a t i o n s h i p between heat f l u x , qin> a'̂ d a f u n c t i o n of time to i g n i t i o n , 
t . For thermally t h i n m a t e r i a l s , t " ! i s used, f o r thermally t h i c k , t - i / 2 , 
and f o r thermally intermediate, t-2/3. 

Equations w i t h best f i t have been chosen, i n some cases a r b i t r a r i l y , since 
d i f f e r e n t equations seem to s u i t the t e s t data equally w e l l . 



RESULTS 

Figure 1 shows p l o t s f o r four t y p i c a l wood-based m a t e r i a l s . D i f f e r e n t equa­
t i o n s f o r the r e l a t i o n between time to i g n i t i o n and i n c i d e n t heat f l u x are 
used /7/. They i n d i c a t e thermally intermediate behaviour f o r p a r t i c l e board 
and plywood and thermally t h i c k behaviour f o r f i b e r b o a r d w i t h medium and 
low de n s i t y . The data f a l l very nearly on s t r a i g h t l i n e s . The s o l i d l i n e 
f o r the ISO I g n i t a b i l i t y and the broken l i n e f o r the Cone Calorimeter have 
d i f f e r e n t slopes but reach the abscissa q u i t e close, g i v i n g the minimum 
heat f l u x f o r i g n i t i o n . This minimum heat f l u x i s s i g n i f i c a n t l y lower f o r 
the i n s u l a t i n g f i b e r b o a r d as i n /7/. For most m a t e r i a l s the ISO I g n i t a b i l i ­
t y has greater slope than the Cone Calorimeter which means that the times 
to i g n i t i o n are longer i n the Cone Calorimeter, probably due to convective 
heat losses. 
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Figure 1. I g n i t i o n data f o r thermally intermediate plywood L and p a r t i c l e 
board F; f o r thermally t h i c k f i b e r b u i l d i n g board KH and insu ­
l a t i n g f i b e r b o a r d PO. 
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(Note the la r g e r heat f l u x range f o r gypsum board.) 



Figure 2 shows p l o t s f o r two f i r e r e t a r d a n t t r e a t e d wood-based m a t e r i a l s . 
Also these m a t e r i a l s gave s t r a i g h t l i n e s and longer times to i g n i t i o n i n 
the Cone Calorimeter. 

Figure 3 shows p l o t s f o r four of the b u i l d i n g m a t e r i a l s . These m a t e r i a l s 
are wall-coverings w i t h thickness less than 1 mm. Therefore they are t h e r ­
mally t h i n and the ordinates are t - L The data f a l l very nearly on s t r a i g h t 
l i n e s . The ISO I g n i t a b i l i t y gives s l i g h t l y l a rger slope i n some cases and 
the Cone Calorimeter i n others. I t i s obvious t h a t the d i f f e r e n t w a l l ­
coverings on the gypsum board decrease the minimum heat f l u x f o r i g n i t i o n . 
I t can also be seen t h a t the same wal l - c o v e r i n g gives lower minimum heat 
f l u x f o r i g n i t i o n at a substrate with very low density (rock-wool). 
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Figure 4 shows p l o t s f o r another three of the b u i l d i n g m a t e r i a l s . One of 
these ma t e r i a l s i s wood panel (spruce) with thermally t h i c k behaviour 
(t-1/2) which gave a minimum heat f l u x near 11-12 kW/m2. P a r t i c l e board 
again e x h i b i t s a the r m a l l y intermediate behaviour probably due to i t s 
l a r g e r density close to the surface /7/. I t s minimum heat f l u x f o r i g n i t i o n 
i s close to 10 kW/m2. However, a simple paper w a l l - c o v e r i n g on the p a r t i c l e 
board almost doubled the minimum heat f l u x f o r i g n i t i o n . 
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I n Fiqure 5, f i n a l l y , the i g n i t i o n data from the two t e s t methods are com­
pared d i r e c t l y a t 50 kW/m2, where data are a v a i l a b l e from both methods, and 
at 20 kW/m2, where some a d d i t i o n a l t e s t i n g was performed f o r the Cone Calo­
rimeter. The f i g u r e contains data from both s e r i e s of m a t e r i a l s . At 
20 kW/m2, only some of the m a t e r i a l s i g n i t e d , and at 50 kW/m2, a l l but two 
materi a l s i g n i t e d i n both t e s t s . Expanded polystyrene i s a spe c i a l case 
which i n the ISO I g n i t a b i l i t y was tested glued to a non-combustible board, 
and i n the Cone Calorimeter on a s i m i l a r board but without glue. I t i s 
there f o r e not included i n the regression a n a l y s i s . 

At both heat f l u x l e v e l s there i s q u i t e a s c a t t e r around the regression 
l i n e . This i s easy to explain a t 50 kW/m2 where the times t o i g n i t i o n are 
qu i t e short and the s c a t t e r r e f l e c t s the n a t u r a l d e v i a t i o n s i n determining 
the time t o i g n i t i o n . At 20 kW/m2, the times t o i g n i t i o n are ge n e r a l l y much 
longer, but here other phenomena c o n t r i b u t e to the s c a t t e r . E specially im­
port a n t i s probably the d i f f e r e n t d e f i n i t i o n s of time t o i g n i t i o n i n the 
two t e s t s . Flashes shorter than 10 s oft e n occurs at low i r r a d i a n c e s , but 
are not considered i n the Cone Calorimeter. I n the ISO I g n i t a b i l i t y t e s t 
4 s i s used instead. Fiber b u i l d i n g boards KH and FH are examples of mate­
r i a l s w i t h e a r l y short flashes. D i f f e r e n t mounting of ma t e r i a l s may also 
c o n t r i b u t e t o the s c a t t e r . M a t e r i a l s are e.g. more f r e e t o bend upwards or 
downwards i n the Cone Calorimeter ( w i t h o u t a g r i d ) than i n the ISO I g n i t a ­
b i l i t y t e s t . 

The time to i g n i t i o n i n the Cone Calorimeter i s on an average 5 % l a r g e r 
than i n the ISO I g n i t a b i l i t y at 20 kW/m2 and 25 % lar g e r at 50 kW/m2. How­
ever, the c o r r e l a t i o n c o e f f i c i e n t s between the two t e s t s are q u i t e low, 
0.82 at 20 kW/m2 and 0.83 at 50 kW/m2 f o r the m a t e r i a l s t e s t e d so f a r . This 
s c a t t e r i s probably t o a large extent caused by minor d i f f e r e n c i e s between 
the two t e s t s . These d i f f e r e n c i e s w i l l cause minor or la r g e r d i f f e r e n c i e s 
i n t e s t r e s u l t s depending on type of m a t e r i a l , as mentioned above. See also 
Discussion below. 
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Figure 3. C o r r e l a t i o n of time to i g n i t i o n obtained i n the ISO [ g n i t a b i l i t y 
t e s t and the Cone Calorimeter at 20 kW/m2 and 50 kW/m̂ . (The symbols above 
r e f e r to the set of b u i l d i n g m a t e r i a l s /5/. The l e t t e r s i n the f i g u r e r e f e r 
to the set of wood-based m a t e r i a l s /6/. C i r c l e s around the l e t t e r s i n d i c a t e 
non-treated m a t e r i a l s and squares f i r e r etardant t r e a t e d m a t e r i a l s . ) 
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DISCUSSION 

The d i f f e r e n c i e s i n i g n i t i o n data from the two t e s t methods are expected 
due to d i f f e r e n c i e s i n t e s t design. 

Specimen size 

The l a r g e r specimen size i n the ISO I g n i t a b i l i t y t e s t i s expected to de­
crease the time to i g n i t i o n as shown before /lO/. The decrease should be i n 
the order of approximately 10 %. 

Edge e f f e c t s 

Edge e f f e c t s might be more important i n the Cone Calorimeter, e s p e c i a l l y i f 
the o p t i o n a l edge r e t a i n e r frame i s not used /3/. Such a frame has been 
used f o r o b t a i n i n g the data presented here. But f o r a comparative set of 
data f o r exactly the same 13 b u i l d i n g m a t e r i a l s used here, s u b s t a n t i a l l y 
shorter times to i g n i t i o n have been reported /4, 3/. The data r e f e r only to 
50 kW/m2 where the d i f f e r e n c e generally i s i n the order of 25-30 %. This i s 
b a s i c l y explained by a more r a p i d release of p y r o l y s i s gases from the edges 
of specimen without a r e t a i n e r frame. 

Backing m a t e r i a l s 

The standard backing m a t e r i a l i n the Cone Calorimeter has a much lower den­
s i t y , 65 kg/m^, than i n the ISO I g n i t a b i l i t y , 825 kg/m^. This w i l l i n f l u e n ­
ce the r e s u l t s mainly f o r t h i n m a t e r i a l s w i t h high density (and the r e f o r e 
also high heat c o n d u c t i v i t y ) , but also f o r melting m a t e r i a l s . The e f f e c t s 
may also be expected to be higher at lower heat f l u x which generally lead 
to longer times to i g n i t i o n . For the mat e r i a l s analysed here, the e f f e c t s 
are expected to be marginal, except f o r expanded polystyrene. 

P i l o t i g n i t i o n sources 

The Cone Calorimeter has an e l e c t r i c spark plug, while the ISO I g n i t a b i l i t y 
uses a " d i v i n g " p i l o t flame, which i s r e i g n i t e d each 4 s. This w i l l pro­
bably not cause any major d i f f e r e n c i e s between the t e s t s . The p o s i t i o n of 
the i g n i t i o n source i s also s i m i l a r , 13 resp. 10 mm above the specimen sur­
face. However, the spark i g n i t e r seems to have advantages i n p r a c t i c a l use. 

Convective heat losses 

The Cone Calorimeter has an open space between the cone heater and the spe­
cimen, while i n the ISO I g n i t a b i l i t y the space i s much smaller and surroun­
ded by pa r t s of the specimen support which r e s t r i c t the v e n t i l a t i o n . This 
may cause l a r g e r convective heat losses i n the Cone Calorimeter and thus 
somewhat longer times to i g n i t i o n than i n the ISO I g n i t a b i l i t y t e s t . 
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D e f i n i t i o n of time to i g n i t i o n 

As mentioned above i n Results, the d i f f e r e n t d e f i n i t i o n s of sustained i g n i ­
t i o n , 10 resp. 4 s, may be a major cause of d i f f e r e n c i e s i n recorded times 
to i g n i t i o n according to the Cone Calorimeter and the ISO I g n i t a b i l i t y 
t e s t . I t w i l l probably a f f e c t the r e s u l t s mainly at heat f l u x l e v e l s close 
to the lower i g n i t a b i l i t y l e v e l and also f o r f i r e retarded m a t e r i a l s , which 
often e x t i n g u i s h the flames. 

Other possible d i f f e r e n c i e s i n e.g. the u n i f o r m i t y and the absolute values 
of heat f l u x l e v e l s have not be possible to consider i n t h i s study. 

CONCLUSIONS 

I t i s possible to ob t a i n s i m i l a r data on times to i g n i t i o n at a range of 
heat f l u x e s both from the ISO I g n i t a b i l i t y t e s t and the Cone Calorimeter. 
Some systematic d i f f e r e n c i e s seem to e x i s t but can be explained by the 
d i f f e r e n t t e s t design and t e s t procedures. I t i s t h e r e f o r e recommended t h a t 
the Cone Calorimeter should be used also as an instrument f o r i g n i t a b i l i t y 
instead of the ISO I g n i t a b i l i t y t e s t . The main reason i s that a l o t of 
other u s e f u l f i r e parameters are obtained i n the Cone Calorimeter simul­
taneously and independently. The Cone Calorimeter can also provide a l a r g e r 
range of heat f l u x l e v e l s up to 100 kW/m2, instead of up to 50 kW/m2 f o r 
the ISO I g n i t a b i l i t y t e s t . However, some d e t a i l s i n the Cone Calorimeter 
have to be standardized i n order to increase i t s r e p r o d u c i b i l i t y i n deter­
mining the time to i g n i t i o n . Most important i s the use of an edge r e t a i n e r 
frame which i s only o p t i o n a l i n the present version of the standard. Rules 
f o r using g r i d ( s ) should also be agreed. 

Available data are l i m i t e d so f a r which makes t h i s comparison preliminär. 
However, data f o r another set of 11 b u i l d i n g m a t e r i a l s are now gathered 
w i t h i n the so c a l l e d E u r e f i c p r o j e c t . An analysis of these data w i l l com­
p l e t e the data given here. 
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APPENDIX 

Table 1. Cone Calorimeter time t o i g n i t i o n ( s ) . 

B u i l d i n g m a t e r i a l s H e a t f l u x 
30«) 

l e v 
33«) 

e 1 (kW/m2) 
50^) 75"' 

Rigid polyurethane foam 12 4 - - 2 -
T e x t i l e w a l l - c o v e r i n g on 49 30 - - 11 9 
rock-wool 
I n s u l a t i n g f i b e r board 92 43 - - 12 6 
Expanded polystyrene 873 223 - - 39 -
Medium density f i b e r board 223 123 - - 28 14 
Wood panel (spruce) 525 169 79 - 21 11 
Paper wall-co v e r i n g on 603 139 111 - 27 12 
p a r t i c l e board 
P a r t i c l e board 255 123 - - 34 16 
Melamine-faced p a r t i c l e - NI 498 - 42 12 
board 
P l a s t i c w a l l - c o v e r i n g on 126 41 28 - 10 4 
gypsum board 
T e x t i l e w a l l - c o v e r i n g on NI 115 82 - 20 7 
gypsum board 
Paper wa l l - c o v e r i n g on NI 106 101 - 21 6 
gypsum board 
Gypsum board - NI NI 112 34 13 

a) Mean values from double t e s t s 
b) Single t e s t data. 
NI = No i g n i t i o n . 
- = Not te s t e d . 

(Time to i g n i t i o n values at heat f l u x l e v e l s 20, 30 and 35 kW/m̂  are 
not published before. Results at the other l e v e l s are from Trätek 
Report I 8903013, r e f . 5.) 
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Table 2. ISO I g n i t a b i l l t y time to i g n i t i o n ( s ) . 

B u i l d i n g m a t e r i a l s H e a 
10 

t f 1 
20 

u X 1 e 
30 

V e 1 
40 

(l<W/m2) 
50 

Rigid polyurethane foam 52 8 5 6 2 
T e x t i l e w a l l - c o v e r i n g on 
rock-wool 

NI 48 21 17 13 

I n s u l a t i n g f i b e r board NI 63 22 13 12 
Expanded polystyrene NI NI NI 5 2 
Medium density f i b e r board NI 209 66 34 22 
Wood panel (spruce) NI 661 58 28 18 
Paper wall-covering on 
p a r t i c l e board 

NI 692 115 55 19 

P a r t i c l e board NI 240 87 52 30 
Melamine-faced p a r t i c l e 
board 

NI NI 174 28 26 

P l a s t i c w a l l - c o v e r i n g on 
gypsum board 

NI 79 20 13 9 

T e x t i l e w a l l - c o v e r i n g on 
gypsum board 

NI 363 76 32 22 

Paper wall-co v e r i n g on 
gypsum board 

NI 501 76 35 14 

Gypsum board NI NI 151 60 35 

NI = No i g n i t i o n . 

(Test data from Swedish National Testing I n s t i t u t e , r e f . 9 .) 
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a) 
Table 3. Cone Calorimeter time t o i g n i t i o n ( s ) . 
Wood-based m a t e r i a l s H e a t 

20 
f 1 u 
25 

X 1 
30 

e V e 1 
35 

(kW/m2) 
50 

Plywood B * - - - NI NI 
.1 K * - NI - 110 30 
" A - 110 - 56 26 
" L 201 104 - 53 21 

P a r t i c l e board C * — _ _ NI 48 
I I U * - NI - NI NI 
" " D 264 145 - 73 33 
I I M p 315 171 - 73 33 

Fiber b u i l d i n g board IS * — NI - 825 515 
11 M I I FH * 916 655 - 368 37 
I I 1? I I KH 432 155 - 48 22 

Hardboard RF * — 123 91 55 30 
AS 515 255 - 82 38 

I n s u l a t i n g P3 * 165 94 — 48 21 
PO 91 51 - 20 11 

a) Mean values from double t e s t s . 
* F i r e retardant t r e a t e d boards 
NI = No i g n i t i o n . 
- = Not te s t e d . 

(New t e s t data f o r the m a t e r i a l s given i n r e f . 6.) 
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