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©  Construction  element  which  mainly  consists  of  a 
building  material  which  has  become  stiff  in  the  re- 
quired  form  due  to  the  reaction  of  at  least  one 
chemically  reacting  component  and  which  in  itself 
has  a  relatively  bad  fire  resistance,  characterized  in 
that  the  construction  element  contains  an  amount  of 
a  material  incorporated  in  the  construction  material, 
which  is  noninflammable  and  which  does  not  un- 
dergo  any  structural  changes  to  a  temperature  of  at 
least  600  degrees  Celsius  and  which  has  a  bad  heat 
conduction,  and  an  amount  of  a  swelling  product 
which  starts  swelling  at  a  temperature  between  80 
and  150  degrees  Celsius. 
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The  invention  concerns  a  construction  element 
which  mainly  consists  of  a  building  material  which 
has  become  stiff  in  the  required  form  due  to  the 
reaction  of  at  least  one  chemically  reacting  compo- 
nent  and  which  in  itself  has  a  relatively  bad  fire 
resistance. 

The  reaction  of  at  least  one  chemical  compo- 
nent  of  the  building  material  may  be  a  mutual 
chemical  reaction  of  components  present  in  the 
building  material,  for  example  the  components  of  a 
binary  adhesive  with  which  fixed  particles  of  the 
building  material  have  been  moistened,  as  well  as 
a  chemical  reaction  of  one  component  present  in 
the  building  material  such  as  an  adhesive  compo- 
nent  with  for  example  the  air  humidity,  or  also  a 
dishydrating  reaction  in  the  case  of  binding  agents 
which  harden  as  water  is  added  such  as  cement  or 
plaster,  or  also  a  polymerization  reaction  of  mon- 
omers  present  in  the  building  material. 

Such  construction  elements  are  usually  rela- 
tively  easy  to  manufacture  and  relatively  inexpen- 
sive.  They  are  usually  disadvantageous  in  that  they 
have  a  small  fire  resistance,  for  example  a  fire 
resistance  of  only  a  few  minutes,  which  limits  their 
application  possibilities  in  building  constructions. 

The  invention  aims  to  remedy  this  disadvan- 
tage  and  to  provide  a  construction  element  of  the 
above-mentioned  type  which  has  a  relatively  good 
fire  resistance. 

To  this  aim  the  construction  element  contains 
an  amount  of  a  material  incorporated  in  the  build- 
ing  material,  which  is  noninflammable  and  which 
does  not  undergo  any  structural  changes  to  a  tem- 
perature  of  at  least  600  degrees  Celsius  and  which 
has  a  bad  heat  conduction,  and  an  amount  of  a 
swelling  product  which  starts  swelling  at  a  tempera- 
ture  between  80  and  150  degrees  Celsius. 

The  noninflammable  material  reduces  the 
progress  of  the  destruction  of  the  building  material 
as  a  result  of  the  action  of  flames,  whereas  the 
depth  which  may  possibly  be  formed  in  the  con- 
struction  element  as  it  is  burnt  away  is  immediately 
filled  by  the  swelling  product  as  this  swells,  as  a 
result  of  which  the  progress  of  the  fire  through  the 
building  material  is  very  much  slowed  down. 

According  to  a  special  embodiment  of  the  in- 
vention,  the  swelling  product  is  a  product  on  the 
basis  of  silicate,  in  particular  alkali  disilicate. 

According  to  a  practical  embodiment,  the 
amount  of  swelling  product  in  the  building  material 
is  situated  between  1  and  10  vol.%. 

According  to  a  particular  embodiment  of  the 
invention,  the  noninflammable  material  is  a  mineral, 
in  particular  mica,  and  preferably  an  expanded 
mineral. 

According  to  a  practical  embodiment  of  the 
invention,  the  amount  of  noninflammable  material  in 
the  building  material  is  situated  between  10  and  30 

vol.%. 
According  to  an  advantageous  embodiment  of 

the  invention,  the  construction  element  has  the 
shape  of  a  board. 

5  The  building  material  in  which  the  noninflam- 
mable  material  and  the  swelling  product  have  been 
incorporated  may  practically  consist  of  fibres  or 
chips  bound  by  means  of  an  adhesive,  of  hardened 
plaster  or  a  stiff  plastic  foam. 

io  The  invention  also  concerns  a  method  for  the 
manufacturing  of  a  construction  element  according 
to  any  of  the  above  embodiments. 

Thus,  the  invention  concerns  a  method  for  the 
manufacturing  of  a  construction  element,  according 

75  to  which  a  building  material  which  contains  at  least 
one  chemically  reacting  component  is  put  in  the 
required  shape  and  is  stiffened  as  a  result  of  the 
reaction  of  the  reacting  component,  which  is  char- 
acterized  in  that  before  the  building  material  is  put 

20  in  the  required  shape  and  has  stiffened,  an  amount 
of  noninflammable  material  is  added  to  it  which 
does  not  undergo  any  changes  up  to  a  temperature 
of  at  least  600  degrees  Celsius  and  which  has  a 
bad  heat  conductivity,  and  in  that  an  amount  of 

25  swelling  product  is  added  which  starts  swelling  at  a 
temperature  higher  than  80  degrees  Celsius. 

Other  particularities  and  advantages  of  the  in- 
vention  will  become  clear  from  the  following  de- 
scription  of  a  construction  element  and  a  method 

30  for  the  manufacturing  thereof,  according  to  the  in- 
vention.  This  description  is  given  as  an  example 
only  and  does  not  limit  the  invention  in  any  way. 

A  chipboard  with  an  increased  fire  resistance 
according  to  the  invention  consists  of  wood  par- 

35  tides  or  woody  particles,  such  as  particles  from 
flax  or  hemp  stalks  which  are  bound  together  by 
means  of  a  hardened  adhesive,  10  to  30  volume 
percent  of  a  mineral  which  has  a  bad  heat  con- 
ductivity  and  is  noninflammable  and  does  not  un- 

40  dergo  any  changes  up  to  a  temperature  higher  than 
600  degrees  Celsius  and  1  to  10  volume  percent  of 
a  swelling  product  which  starts  swelling  at  80  to 
150  degrees  Celsius. 

Said  components  were  mixed  before  the  adhe- 
45  sive  was  hardened  and  pressed  in  a  press  in  the 

shape  of  a  board  with  the  required  dimensions  or 
continuously  pressed  in  a  guideway  into  a  strip 
with  the  required  thickness  and  than  sawed  into 
boards  with  the  required  size.  During  said  pressing, 

50  the  adhesive  hardens. 
The  adhesive  may  be  a  single-component  ad- 

hesive,  whereby  a  hardening  agent  is  added  as  the 
components  are  mixed,  or  a  binary  adhesive.  Suit- 
ed  adhesives  are  isocyanate  or  polyurethane  adhe- 

55  sives.  The  hardening  is  due  to  a  chemical  reaction 
of  an  adhesive  component  with  for  example  a  har- 
dening  agent  or  to  the  mutual  reaction  of  two 
adhesive  components,  and  possibly  due  to  the 

2 



3 EP  0  568  519  A2 4 

addition  of  heat,  as  a  result  of  which  a  good  bind- 
ing  of  the  wood  particles  or  woody  particles  and  a 
stiff  whole  is  obtained. 

Suited  noninflammable  mineral  particles  are 
particles  of  mineral  perlite  or  aluminium  silicates, 
more  in  particular  of  expanded  aluminium  silicates. 
Very  well  suited  aluminium  silicates  to  this  end  are 
micas,  such  as  muscovite,  biolite,  lepidolite  or  zinn- 
waldite.  These  particles  are  noninflammable  and  do 
not  undergo  any  changes  up  to  a  temperature  of 
600  degrees  Celsius  and  in  some  cases  even  to  a 
temperature  of  1000  degrees  or  more. 

Such  expanded  mica  particles  are  now  used  as 
insulation  material  and  are  marketed  by  the  com- 
pany  SIBLI  from  Liege  under  the  name 
"Vermiculite". 

A  suited  swelling  product  is  a  product  on  the 
basis  of  silicate,  in  particular  alkali  disilicate  such 
as  potassium  disilicate  and/or  sodium  disilicate. 
This  product  has  either  a  solvent  base  or  water 
base.  Such  products  on  the  basis  of  silicate  are 
available  on  the  market  and  are  used  as  paint  for 
the  protection  of  metal  mouldings  and  are  applied 
in  one  or  several  layers.  These  swelling  products 
form  an  insulating  foam  under  the  influence  of  fire 
or  great  heat,  at  temperatures  higher  than  80  de- 
grees  Celsius  and  in  particular  between  80  and  150 
or  even  more  in  particular  between  100  and  150 
degrees  Celsius. 

Such  a  fire-resistant  swelling  product  meant  to 
be  used  as  paint  is  marketed  by  the  German 
company  HERBERTS  GmbH  from  Cologne  under 
the  registered  trade  name  "Unitherm". 

The  invention  will  be  further  specified  by 
means  of  the  following  example: 
A  mixture  was  made  of  100  parts  by  volume  of 
woody  particles  of  flax  stalks,  10  parts  by  volume 
of  isocyanate  adhesive  component,  1  part  by  vol- 
ume  hardening  agent,  20  parts  by  volume  ex- 
panded  mica  of  the  brand  "Vermiculit"  and  5  parts 
by  volume  of  fire-resistant  swelling  product  on  the 
basis  of  alkali  disilicate  in  liquid  state  of  the  type 
"Unitherm  38091  "  on  a  solvent  basis. 

This  mixture  was  pressed  together  into  a  board 
of  35  mm  thick  and  until  the  adhesive  had  suffi- 
ciently  hardened. 

The  fire  resistance  lasted  for  80  minutes  as 
opposed  to  23  minutes  for  the  same  board  without 
the  expanded  mica  and  the  fire-resistant  swelling 
product. 

Fire-resistant  construction  boards  according  to 
the  invention  can  of  course  also  be  made  by 
means  of  another  building  material  than  a  mixture 
of  woody  particles  and  adhesive,  provided  that  the 
building  material  contains  one  or  more  components 
which  make  the  material  stiffen  as  a  result  of  a 
chemical  reaction  starting  from  a  state  in  which 
both  the  noninflammable  particles  and  the  swelling 

product  can  be  added. 
According  to  a  first  variant,  this  building  ma- 

terial  is  plaster  and  thus  the  construction  board  is  a 
plaster  board.  The  same  noninflammable  mineral 

5  material  is  added  to  the  plaster  as  with  the  chip- 
board,  and  the  same  swelling  product,  but  on  a 
water  base  instead  of  on  a  solvent  base.  Both  the 
latter  components  are  added  before  the  plaster  has 
hardened  and  thus  while  it  still  has  a  powdered 

io  form  or  mixed  with  water  and  thus  while  it  still  has 
a  liquid  form. 

According  to  a  second  variant,  this  building 
material  is  stiff  foam  plastic,  in  particular  polyure- 
thane.  To  this  in  itself  inflammable  material  have 

is  been  added  the  same  noninflammable  material  and 
swelling  product  as  described  above,  as  a  result  of 
which  the  fire  resistance  is  much  increased.  Said 
materials  are  first  successively  mixed  with  the  ad- 
hesive  component  while  it  is  still  in  a  liquid  state, 

20  after  which  the  hardening  agent  is  added  to  the 
thus  obtained  mixture. 

It  appeared  that  in  all  the  embodiments  the  fire 
resistance  was  very  good,  although  the  fire  resis- 
tance  of  the  building  material  in  itself  was  bad.  The 

25  noninflammable  mineral  appears  to  slow  down  the 
destruction  by  fire  or  heat  whereas  the  swelling 
product  takes  up  the  place  of  material  which  was 
possibly  burnt  away  as  it  swells  or  foams  and 
forms  a  fire-resistant  and  insulating  screen  in  this 

30  place. 
Relatively  inexpensive  construction  elements 

such  as  chipboards,  polyurethane  boards  or  plaster 
boards  can  now  have  extra  applications  because  of 
their  good  fire  resistance. 

35  The  present  invention  is  in  no  way  limited  to 
the  embodiments  described  above;  on  the  contrary, 
the  embodiments  described  may  undergo  many 
changes  while  still  remaining  within  the  scope  of 
the  invention. 

40  In  particular,  the  construction  elements  does 
not  necessarily  have  to  be  boards.  They  can  also 
be  blocks  for  example. 

Claims 
45 

1.  Construction  element  which  mainly  consists  of 
a  building  material  which  has  become  stiff  in 
the  required  form  due  to  the  reaction  of  at 
least  one  chemically  reacting  component  and 

50  which  in  itself  has  a  relatively  bad  fire  resis- 
tance,  characterized  in  that  the  construction 
element  contains  an  amount  of  a  material  in- 
corporated  in  the  construction  material,  which 
is  noninflammable  and  which  does  not  undergo 

55  any  structural  changes  to  a  temperature  of  at 
least  600  degrees  Celsius  and  which  has  a  bad 
heat  conduction,  and  an  amount  of  a  swelling 
product  which  starts  swelling  at  a  temperature 

3 
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between  80  and  150  degrees  Celsius. 

2.  Construction  element  according  to  the  above 
claim,  characterized  in  that  the  swelling  prod- 
uct  is  a  product  on  the  basis  of  silicate.  5 

3.  Construction  element  according  to  the  above 
claim,  characterized  in  that  the  swelling  prod- 
uct  is  a  product  on  the  basis  of  alkali  disilicate. 

10 
4.  Construction  element  according  to  any  of  the 

above  claims,  characterized  in  that  the  amount 
of  swelling  product  is  situated  between  1  and 
10  vol.%  of  the  building  material. 

15 
5.  Construction  element  according  to  the  above 

claim,  characterized  in  that  the  amount  of 
swelling  product  is  about  5  vol.%  of  the  build- 
ing  material. 

20 
6.  Construction  element  according  to  any  of  the 

above  claims,  characterized  in  that  the  nonin- 
flammable  material  is  a  mineral. 

7.  Construction  element  according  to  the  above  25 
claim,  characterized  in  that  the  noninflammable 
material  is  an  expanded  mineral. 

8.  Construction  element  according  to  any  of 
claims  6  and  7,  characterized  in  that  the  nonin-  30 
flammable  mineral  is  mica. 

9.  Construction  element  according  to  any  of  the 
above  claims,  characterized  in  that  the  amount 
of  noninflammable  material  is  situated  between  35 
10  and  30  vol.%  of  the  building  material. 

10.  Construction  element  according  to  the  above 
claim,  characterized  in  that  the  amount  of  non- 
inflammable  material  is  about  20  vol.%  of  the  40 
building  material. 

11.  Construction  element  according  to  any  of  the 
above  claims,  characterized  in  that  it  has  the 
shape  of  a  board.  45 

12.  Construction  element  according  to  the  above 
claim,  characterized  in  that  it  is  a  chipboard. 

13.  Construction  element  according  to  claim  11,  50 
characterized  in  that  it  is  a  foam  board. 

14.  Construction  element  according  to  claim  11, 
characterized  in  that  it  is  a  plaster  board. 

55 
15.  Method  for  the  manufacturing  of  a  construction 

element,  according  to  which  a  building  material 
which  contains  at  least  one  chemically  reacting 

component  is  put  in  the  required  shape  and  is 
stiffened  as  a  result  of  the  reaction  of  the 
reacting  component,  characterized  in  that  be- 
fore  the  building  material  is  put  in  the  required 
shape  and  has  stiffened,  an  amount  of  a  ma- 
terial  is  added  to  it  which  is  noninflammable 
and  which  does  not  undergo  any  structural 
changes  up  to  a  temperature  of  at  least  600 
degrees  Celsius  and  which  has  a  bad  heat 
conductivity,  and  in  that  an  amount  of  swelling 
product  is  added  which  starts  swelling  at  a 
temperature  higher  than  80  degrees  Celsius. 

16.  Method  according  to  the  above  claim,  char- 
acterized  in  that  an  amount  of  a  noninflam- 
mable  expanded  mineral  and  an  amount  of  a 
fire-resistant  product  on  the  basis  of  silicate 
are  added  to  the  building  material  before  it  has 
stiffened. 

4 


	bibliography
	description
	claims

