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(57)  A  barrier  for  passive  protection  against  the 
spread  of  flames  or  heat,  comprising  a  casing  internally  . 
forming  at  least  one  compartment  (4)  sealed  with 
respect  to  the  outside  environment  and  containing  an  /  \  
intumescent  substance  (1).  The  substance  (1)  can  be  / 
released  externally  in  the  presence  of  flames  or  heat 
that  break  the  casing.  ^ ^ \ ^   I 
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Description 

The  present  invention  relates  to  a  barrier  for  pas- 
sive  protection  against  the  spread  of  flames  or  heat. 

Barriers  for  passive  protection  against  the  spread  of  s 
flames  or  heat  for  use  in  the  field  of  civil  or  industrial 
building  are  known. 

Currently  in  use  protective  barriers  are  generally 
constituted  by  panels  or  coverings  based  on  mineral  fib- 
ers,  or  based  on  cement  compounds,  or  paints  based  10 
on  intumescent  substances  which  are  applied  to  the 
surfaces  of  the  objects  or  structures  to  be  protected. 

These  barriers  have  the  effect  of  halting,  or  at  least 
slowing,  the  spread  of  flames  in  case  of  fire  but  do  not 
solve  some  problems  that  significantly  limit  their  use.  is 

In  particular,  these  barriers,  due  to  the  use  of 
organic  solvents  and  powders  and  mineral  fibers,  entail 
environmental  pollution  problems  both  during  applica- 
tion  and  later.  In  order  to  limit  this  phenomenon,  partic- 
ular  precautions  are  necessary  during  production  and  it  20 
is  very  often  necessary  to  use  special  shielding  to  avoid 
the  loss  of  noxious  substances,  such  as  dust  or  fibers, 
into  the  environment. 

Another  problem  that  can  be  observed  with  the  use 
of  barriers  containing  organic  substances  is  the  emis-  25 
sion  of  opaque  fumes  or  toxic  gases  when  they  make 
contact  with  fire  or  as  a  consequence  of  high  tempera- 
tures.  This  problem  is  felt  particularly  strongly,  since  the 
fumes  or  toxic  gases,  in  addition  to  producing  environ- 
mental  pollution,  can  endanger  and  slow  the  action  of  30 
operators  assigned  to  extinguishing  the  fire. 

A  further  problem  of  these  barriers  is  constituted  by 
their  low  resistance  to  atmospheric  and  environmental 
factors,  particularly  humidity,  which  reduce  their  effec- 
tiveness  over  time  by  degrading  their  properties  and/or  35 
composition. 

A  principal  aim  of  the  present  invention  is  to  solve 
the  above  problems  by  providing  a  barrier  for  passive 
protection  against  the  spread  of  flames  or  heat  that 
offers  adequate  assurances  of  safety  against  the  emis-  40 
sion  of  noxious  or  polluting  substances  both  during  and 
after  application. 

Within  the  scope  of  this  aim,  an  object  of  the 
present  invention  is  to  provide  a  barrier  that  does  not 
produce  emissions  of  gases,  vapors,  or  noxious  fumes  45 
when  it  makes  contact  with  flames  or  is  exposed  to  high 
temperatures. 

Another  object  of  the  invention  is  to  provide  a  bar- 
rier  that  offers  adequate  assurances  of  resistance  to 
environmental  or  atmospheric  factors,  particularly  so 
humidity,  maintaining  its  effectiveness  unchanged  over 
time. 

Another  object  of  the  present  invention  is  to  provide 
a  barrier  that  is  highly  versatile  in  use  so  that  it  can  be 
used  for  various  applications.  55 

This  aim,  these  objects,  and  others  that  will  become 
apparent  hereinafter  are  achieved  by  a  barrier  for  pas- 
sive  protection  against  the  spread  of  flames  or  heat, 

characterized  in  that  it  comprises  a  casing  internally 
forming  at  least  one  compartment  sealed  with  respect 
to  the  outside  environment  and  containing  an  intumes- 
cent  substance  that  can  be  released  externally  in  the 
presence  of  flames  or  heat  that  break  said  casing. 

Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  the  following 
detailed  description  of  some  preferred  but  not  exclusive 
embodiments  of  the  barrier  according  to  the  invention, 
illustrated  only  by  way  of  non-limitative  example  in  the 
accompanying  drawings,  wherein: 

figure  1  is  a  cutout  perspective  view  of  a  first 
embodiment  of  the  barrier  according  to  the  inven- 
tion; 
figure  2  is  a  perspective  view  of  a  second  embodi- 
ment  of  the  barrier  according  to  the  invention; 
figure  3  is  a  sectional  view  of  figure  2,  taken  along 
the  plane  Ill-Ill; 
figure  4  is  a  view  of  a  possible  different  embodiment 
of  the  barrier  in  the  second  embodiment; 
figure  5  is  a  sectional  view  of  a  third  embodiment  of 
the  barrier  according  to  the  invention; 
figure  6  is  a  cutout  perspective  view  of  a  fourth 
embodiment  of  the  barrier  according  to  the  inven- 
tion;  and 
figure  7  is  a  partially  cutout  perspective  view  of  a 
fifth  embodiment  of  the  barrier  according  to  the 
invention. 

With  reference  to  the  above  figures,  the  barrier 
according  to  the  invention  substantially  comprises  a 
casing  that  internally  forms  at  least  one  compartment 
that  is  sealed  with  respect  to  the  outside  environment 
and  contains  an  intumescent  substance  that  is  released 
externally  in  the  presence  of  flames  or  heat  that  break 
the  casing  in  which  the  intumescent  substance  it  con- 
tained. 

More  particularly,  the  casing  that  contains  the  intu- 
mescent  substance  can  be  simply  constituted  by  a 
structure,  such  as  for  example  a  panel,  in  which  an 
interspace  is  provided  that  is  sealed  with  respect  to  the 
outside  environment  and  contains  the  intumescent  sub- 
stance. 

As  shown  in  figure  1  ,  the  casing  that  contains  the 
intumescent  substance  1  can  be  constituted  simply  by  a 
panel  composed  of  two  sheets  2  and  3  facing  each 
other  and  mutually  spaced.  The  two  sheets  2  and  3  are 
sealed  peripherally,  so  that  the  compartment  4,  which  is 
formed  between  the  two  sheets  2  and  3  and  contains 
the  intumescent  substance  1,  is  sealed  with  respect  to 
the  outside  environment. 

The  sheets  2  and  3  can  be  made  of  metallic  mate- 
rial,  for  example  aluminum,  or  glass,  or  synthetic  mate- 
rial,  preferably  a  waterproof  material. 

The  casing  that  contains  the  intumescent  sub- 
stance  can  also  be  constituted,  as  shown  in  figures  2 
and  3,  by  a  sheet  of  synthetic  material  with  a  plurality  of 
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blisters,  in  which  the  intumescent  substance  1  is  placed 
inside  the  various  blisters. 

In  practice,  the  blisters  are  formed  by  a  layer  of  syn- 
thetic  material  5  that  is  deformed  so  as  to  have  hollow 
recesses  6  that  are  directed  towards  another  layer  of  s 
synthetic  material  7  that  faces  the  layer  5  and  is  sealed 
against  it,  so  as  to  hermetically  close  the  hollow 
recesses  6,  which  are  filled  with  the  intumescent  sub- 
stance  1  beforehand. 

As  shown  in  figure  4,  the  sheet  of  multiple-blister  10 
synthetic  material  can  be  constituted  by  three  layers  of 
synthetic  material  instead  of  two:  respectively,  two  flat 
layers  8  and  9  that  face  each  other  and  a  third  layer  10 
that  is  interposed  between  them  and  in  which  the  hollow 
recesses  11  containing  the  intumescent  substance  1  is 
are  formed. 

The  casing  that  contains  the  intumescent  sub- 
stance  1  can  also  be  made  of  appropriately  water- 
proofed  paper-like  material. 

In  a  preferred  embodiment,  shown  in  figure  5,  the  20 
casing  can  be  constituted  by  corrugated  cardboard  with 
at  least  one  substantially  flat  layer  12,  on  one  face 
whereof  a  corrugated  layer  13  is  applied  so  that  cells  14 
are  formed  between  the  layer  12  and  the  layer  13;  the 
intumescent  substance  1  is  introduced  in  said  cells.  25 

In  this  case,  too,  instead  of  a  single  flat  layer  1  2,  it  is 
possible  to  provide  for  two  mutually  facing  flat  layers  1  2 
and  15  between  which  the  corrugated  layer  13  is 
arranged,  so  as  to  have  twice  as  many  cells  14  that  are 
respectively  delimited  by  the  layer  12,  by  the  corrugated  30 
layer  13,  and  by  the  layer  15  and  in  which  the  intumes- 
cent  substance  1  is  introduced. 

As  shown  in  figure  6,  the  casing  that  contains  the 
intumescent  substance  can  also  be  constituted  by  two 
sheets  1  6  and  1  7  facing  each  other  and  between  which  35 
an  additional  honeycomb  structure  18  is  interposed, 
forming  a  plurality  of  cells  inside  which  the  intumescent 
substance  1  is  introduced. 

In  this  case,  the  various  cells  are  delimited,  hermet- 
ically  with  respect  to  the  outside  environment,  by  the  40 
sheets  1  6  and  1  7  and  by  the  additional  structure  1  8. 

The  material  of  which  the  sheets  1  6  and  1  7  and  the 
additional  structure  1  8  are  made  can  be  constituted  by 
metallic  material,  synthetic  material,  or  paper-like  mate- 
rial,  or  by  glass,  exclusively  for  the  sheets  16  and  17,  45 
according  to  the  requirements. 

As  shown  in  figure  7,  the  casing  that  contains  the 
intumescent  substance  1  can  also  be  simply  constituted 
by  a  macrocapsule  19  that  can  have  various  configura- 
tions  according  to  the  requirements  and  is  preferably  so 
made  of  synthetic  material. 

The  dimensions  of  the  macrocapsule  19  can  vary 
according  to  the  type  of  use  for  which  it  is  meant.  In  par- 
ticular,  the  macrocapsules  19  can  be  used  as  filler  for 
interspaces  formed  inside  structures  such  as  panels  or  55 
the  like,  or  directly  inside  interspaces  formed  in  the  walls 
of  buildings  to  be  protected. 

The  intumescent  substance  1  is  conveniently  of  an 

inorganic  type  and  is  preferably  constituted  by  a  silicate 
or  by  a  mixture  of  alkaline  silicates. 

The  intumescent  substance  1  can  be  introduced  in 
the  casing  of  the  barrier  according  to  the  invention  in 
powder  form,  in  liquid  form,  or  in  pasty  or  gel  form, 
according  to  the  requirements. 

The  operation  of  the  barrier  according  to  the  inven- 
tion  is  as  follows. 

When  the  barrier  according  to  the  invention  makes 
contact  with  flames,  or  is  simply  raised  to  a  temperature 
above  100°C,  it  forms  a  foam  or  porous  expanding 
mass  that  is  highly  insulating  and  refractory  and  can 
reach  a  final  volume  that  is  approximately  10-15  times 
the  original  one.  The  intumescent  substance,  by 
expanding,  breaks  the  casing  in  which  it  is  contained 
and  leaks  out,  forming  a  compact  layer  of  rigid  and  insu- 
lating  foam  on  the  entire  surface  of  the  barrier. 

It  should  be  noted  that  the  intumescent  substance 
contained  in  the  barrier  according  to  the  invention  does 
not  emit  toxic  gases  or  fumes  even  if  it  makes  direct 
contact  with  the  flame. 

It  should  also  be  noted  that  the  casing  that  contains 
the  intumescent  substance  1  can  be  made  of  deforma- 
ble  material,  so  as  to  allow  to  apply  the  barrier  in  close 
contact  with  various  kinds  of  items,  such  as  piping  or 
electric  wires,  for  which  protection  against  flames  or 
high  temperatures  is  desired. 

In  practice  it  has  been  observed  that  the  barrier 
according  to  the  invention  fully  achieves  the  intended 
aim,  since  it  ensures  excellent  resistance  to  flames  and 
heat  without  causing  polluting  or  noxious  emissions. 

Another  advantage  of  the  barrier  according  to  the 
invention  is  that  in  the  absence  of  flames  or  high  tem- 
peratures  it  prevents  the  contact  of  the  intumescent 
substance  with  external  factors,  particularly  humidity, 
protecting  the  effectiveness  of  the  intumescent  sub- 
stance  over  time. 

The  barrier  thus  conceived  is  susceptible  of  numer- 
ous  modifications  and  variations,  all  of  which  are  within 
the  scope  of  the  inventive  concept;  all  the  details  may 
furthermore  be  replaced  with  other  technically  equiva- 
lent  elements. 

Where  technical  features  mentioned  in  any  claim 
are  followed  by  reference  signs,  those  reference  signs 
have  been  included  for  the  sole  purpose  of  increasing 
the  intelligibility  of  the  claims  and  accordingly,  such  ref- 
erence  signs  do  not  have  any  limiting  effect  on  the  inter- 
pretation  of  each  element  identified  by  way  of  example 
by  such  reference  signs. 

Claims 

1  .  A  barrier  for  passive  protection  against  the  spread 
of  flames  or  heat,  characterized  in  that  it  comprises 
a  casing  internally  forming  at  least  one  compart- 
ment  sealed  with  respect  to  the  outside  environ- 
ment  and  containing  an  intumescent  substance  that 
can  be  released  externally  in  the  presence  of 
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flames  or  heat  that  break  said  casing. 

2.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  intumescent  substance  is  of  the  inorganic  type. 

5 
3.  A  barrier  according  to  claim  1  ,  characterized  in  that 

said  intumescent  substance  is  constituted  by  a  sili- 
cate. 

4.  A  barrier  according  to  claim  1  ,  characterized  in  that  10 
said  intumescent  substance  is  constituted  by  a  mix- 
ture  of  alkaline  silicates. 

5.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  intumescent  substance  is  in  powder  form.  is 

6.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  intumescent  substance  is  in  liquid  form. 

7.  A  barrier  according  to  claim  1  ,  characterized  in  that  20 
said  intumescent  substance  is  in  pasty  or  gel  form. 

8.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  made  of  waterproof  material. 

25 
A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  made  of  metallic  material. 

low  recesses  formed  on  at  least  one  of  said  two 
sheets. 

18.  A  barrier  according  to  claim  16,  characterized  in 
that  said  deformed  portions  are  constituted  by  cor- 
rugations  of  one  of  said  two  sheets. 

19.  A  barrier  according  to  claim  16,  characterized  in 
that  said  cells  are  formed  by  a  structure  that  is  inter- 
posed  between  said  two  sheets. 

20.  A  barrier  according  to  claim  15,  characterized  in 
that  said  structure  is  constituted  by  a  honeycomb 
structure. 

21.  A  barrier  according  to  claim  15,  characterized  in 
that  said  structure  is  constituted  by  a  corrugated 
sheet  interposed  between  said  two  sheets. 

22.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  constituted  by  a  macrocapsule. 

23.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  constituted  by  a  multiple-blister  sheet 
made  of  synthetic  material,  in  which  the  blisters 
contain  said  intumescent  substance. 

10.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  made  of  glass.  30 

1  1  .  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  made  of  synthetic  material. 

1  2.  A  barrier  according  to  claim  1  ,  characterized  in  that  35 
said  casing  is  made  of  paper-like  material. 

13.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  made  of  waterproofed  paper-like 
material.  40 

14.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  casing  is  constituted  by  two  mutually  spaced 
and  facing  sheets  that  are  peripherally  sealed  to 
each  other  so  as  to  delimit  said  compartet  hermeti- 
cally. 

45 

15.  A  barrier  according  to  claim  1  ,  characterized  in  that 
said  compartment  is  divided  into  a  plurality  of  cells 
that  are  at  least  partially  filled  with  said  intumescent  so 
substance. 

16.  A  barrier  according  to  claim  15,  characterized  in 
that  said  cells  are  formed  by  one  of  said  sheets  and 
by  deformed  portions  of  the  other  sheet.  ss 

17.  A  barrier  according  to  claim  16,  characterized  in 
that  said  deformed  portions  are  constituted  by  hol- 
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