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©  Moulded  articles  with  a  sandwich  structure,  and  process  for  the  production  of  said  articles. 

©  Light  weight  sandwich  structures  with  a  good 
mechanical  strength  are  produced  by  starting  from  a 
honeycomb  structure  and  covering  it  on  both  open 
sides  with  a  fiber  blanket  in  which  a  bonding  agent 
on  a  plastic  base  in  a  liquid,  powder,  granular  or 
fiber  form,  is  intimately  distributed,  the  whole  com- 
bination  being  subsequently  compressed  at  raise 
temperature  and  pressure. 
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Moulded  articles  with  a  sandwich  structure,  and  process  for  the  production  of  said  articles. 

neously.  For  the  production  of  a  sandwich  struc- 
ture,  the  layer  is  provided  on  either  side  with  a 
coating  material,  for  example  a  thin  aluminium 
sheet,  prior  to  the  second  heating.  During  the  ex- 

5  pansion  process  the  plastic  acts  as  the  bonding 
agent  between  the  coating  material  and  the  fibre- 
reinforced  plastic  foam.  A  sandwich  structure  which 
has  excellent  mechanical  properties  results. 

It  has  now  surprisingly  been  found  that  ligh- 
10  tweight  sandwich  structures  with  good  mechanical 

strength  can  be  produced  in  a  simple  and  efficient 
manner  by  starting  from  a  honeycomb  structure 
and  covering  it  on  both  open  sides  with  a  fibre 
blanket  of  unbonded  or  virtually  unbonded  fibres, 

75  containing  a  not  yet  set,  thermosetting  plastic  in 
extremely  finely  divided  form  as  the  bonding  agent, 
and  then  compressing  the  whole  combination  at 
raised  temperature  and  pressure.  The  process  ac- 
cording  to  the  invention  for  the  production  of  ligh- 

20  tweight  sandwich  structures  from  unbonded  or  vir- 
tually  unbonded  fibres,  a  honeycomb  structure  and 
an  unset  thermosetting  plastic  as  the  bonding 
agent  is  therefore  characterized  in  that  an  unset 
thermosetting  plastic  in  finely-divided  form  is  in- 

25  timately  distributed  in  a  fibre  blanket  of  unbonded 
or  virtually  unbonded  fibres,  the  two  open  sides  of 
a  honeycomb  structure  are  then  covered  with  said 
fibre  blanket,  and  the  whole  combination  is  subse- 
quently  compressed  at  raised  temperature  and 

30  pressure.  The  bonding  agent  and  possibly  a  num- 
ber  of  fibres  penetrate  slightly  into  the  honeycomb, 
thereby  considerably  increasing  the  contact  sur- 
face.  This  is  an  important  reason  for  the  great 
strength  of  the  sandwich  product. 

35  Since  the  contact  surface  of  the  honeycomb 
with  the  fibre  blanket  is  at  most  a  few  per  cent  of 
the  total  surface  area,  it  is  surprising  that  with  the 
process  according  to  the  invention  excellent  adhe- 
sion  is  produced  between  the  composite  parts,  and 

40  a  sandwich  structure  of  outstanding  mechanical 
strength  is  obtained.  The  sandwich  structure  ob- 
tained  according  to  the  invention  is  covered  on 
either  side  with  a  smooth,  flat  plastic  sheet,  the 
thickness  of  which  depends  on  the  thickness  of  the 

45  fibre  blanket  and  on  the  quantity  of  plastic  bonding 
agent  used. 

If  desired,  the  sandwich  structure  to  be  pro- 
duced  can  be  provided  with  a  different  coating 
material  by  covering  the  fibre  blanket  which  has 

so  been  applied  with  a  thin  sheet  material,  for  exam- 
ple  aluminium,  on  the  outsides  during  the  manufac- 
ture. 

The  fibres  to  be  used  according  to  the  process 
of  the  invention  can  be  natural  or  synthetic  types. 
Suitable  fibres  are,  inter  alia,  cotton,  flax,  jute, 

The  application  relates  to  moulded  articles  with 
a  sandwich  structure,  more  particularly  to  ligh- 
tweight  sandwich  structures,  comprising  natural  or 
synthetic  types  of  fibres,  honeycomb  structures 
and  bonding  agents  on  a  plastic  base.  The  applica- 
tion  also  relates  to  a  process  for  the  production  of 
said  sandwich  structures. 

The  bonding  agents  on  a  plastic  base  are  of  a 
thermosetting  or  thermoplastic  type  and  can  be 
used  in  liquid,  powder,  granular  or  fibre  form.  Ac- 
cording  to  a  preferred  embodiment  of  the  invention, 
thermosetting  plastics,  more  particularly  polyure- 
thane,  epoxy  and  polyester  resins,  are  used  as  the 
bonding  agent,  and  the  invention  will  therefore  be 
described  in  further  detail  below  for  this  type  of 
bonding  agent. 

The  manufacture  of  sandwich  structures  using 
thermosetting  plastics  as  the  bonding  agent  has 
already  been  known  for  a  long  time.  For  example, 
in  the  manufacture  of  three-ply  and  multi-ply  ply- 
wood  three  or  more  layers  of  wood  of  the  same  or 
different  types  are  compressed  to  a  sandwich,  us- 
ing  a  bonding  agent,  at  raised  temperature  and 
pressure.  A  pre-condensation  product  of  urea,  phe- 
nol  or  melamine  with  formaldehyde,  with  which  the 
wood  faces  to  be  bonded  to  each  other  are 
brushed,  is  normally  used  here  as  the  bonding 
agent.  In  this  way  one  obtains  flat  sandwich  struc- 
tures  which  are  mechanically  strong  and  are  con- 
sequently  suitable  for  construction  purposes. 

The  production  of  lightweight  sandwich  struc- 
tures  is  also  known.  This  type  of  sandwich  is 
obtained  by  using  as  the  core  material  a  plastic 
foam  which  can  be  prepared  in  the  known  manner 
from  a  thermosetting  material  using  a  foaming 
agent,  and  then  providing  the  plastic  foam  with  a 
covering  material  on  either  side  by  means  of  a 
bonding  agent.  These  lightweight  sandwich  struc- 
tures  do,  however,  have  the  disadvantage  that  they 
are  not  mechanically  strong  enough  for  use  for 
construction  purposes. 

US  Patent  Specification  3,764,428  relates,  inter 
alia,  to  a  process  for  the  manufacture  of  lightweight 
sandwich  structures,  in  which  the  above-mentioned 
disadvantage  is  eliminated  by  reinforcing  the  plas- 
tic  foam  by  means  of  a  fibre  fleece.  According  to 
the  process  of  this  patent,  a  powder  mixture  of  a 
thermosetting  plastic  and  a  foaming  agent  is  in- 
timately  distributed  in  a  fleece  of  unbonded  fibres, 
for  example  cotton  fibres.  The  fleece  thus  treated 
is  then  compressed  to  a  strong  layer  at  a  tempera- 
ture  at  which  no  hardening  or  foaming  yet  occurs, 
and  this  layer  is  then  heated  in  a  mould  to  a 
temperature  at  which  hardening  and  foaming  occur 
and  the  plastic  and  the  fibre  fleece  expand  simulta- 
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cle  of  which  has  a  diameter  of  12  mm,  and  the 
height  of  which  is  20  mm.  The  fibre  compound  is 
pressed  onto  the  honeycomb  sheet  in  a  press  at  a 
temperature  of  50  *  C  and  a  pressure  of  5  kg/cm2. 

5  After  a  few  minutes  a  sandwich  structure  has  been 
produced,  in  which  the  sturdy  covering  layers  of 
the  fibre-reinforced  polyurethane  sheets  are  tightly 
bonded  to  the  honeycomb  structure.  The  compres- 
sion  strength  of  the  sandwich  is  5.9  kg/cm2,  and 

w  the  tensile  strength  is  100  kg/cm2. 
B.  A  blanket  of  unbonded  glass  fibres  is 

sprayed  with  a  liquid,  unsaturated  polyester  mixture 
which  is  provided  with  a  peroxide  catalyst.  The 
glass-fibre  blanket  treated  in  this  manner  is  placed 

75  on  both  sides  of  a  honeycomb  structure  of  paper, 
-  and  the  whole  is  then  compressed  in  a  press  at 

80  'C.  After  a  few  minutes  a  sturdy,  lightweight 
sandwich  structure  has  been  produced. 

glass,  polyamides,  polyesters,  and  mixtures  of 
these  fibres.  The  fibres  must  be  longer  than  the 
diameter  of  the  openings  in  the  honeycomb  struc- 
ture  and/or  show  such  cohesion  that  they  can  be 
combined  easily,  without  using  a  bonding  agent, 
into  a  fleece  or  blanket.  This  is  the  case,  for 
example,  with  jute  needle  felt,  in  which  as  a  result 
of  the  felting  process  sufficient  cohesion  is  pro- 
duced  between  the  fibres  for  the  formation  of  a 
fleece. 

The  honeycomb  structures  can  be  made  of 
different  materials  such  as  aluminium,  plastic  or 
paper,  which  may  or  may  not  be  impregnated  with 
plastic.  For  cheap,  lightweight  structures  which  can 
be  used  as  panels  or  walls  it  is  preferable  to  use 
paper. 

The  most  suitable  thermosetting  plastics  for  the 
process  according  to  the  invention  are  polyure- 
thane  resins  and,  furthermore,  epoxy  resins  and 
unsaturated  polyester  resins.  For  these  resins  have 
the  advantage  that  they  set  in  a  short  time  already 
at  room  temperature  and  lead  to  a  rapid  and  eco- 
nomical  manufacturing  process.  Urea,  phenolic  and 
melamine  resins  can  also  be  used.  However,  these 
resins  must  be  heated  to  a  temperature  consider- 
ably  higher  than  room  temperature,  generally  near 
100-140  degrees  C,  in  order  to  set  rapidly  enough 
for  practical  purposes. 

The  invention  is  described  above  with  refer- 
ence  to  thermosetting  plastics  as  the  bonding 
agent,  but  thermoplastic  materials,  such  as  polyeth- 
ylene  and  polypropylene  can  also  be  used  as  the 
bonding  agent  if  desired.  One  can,  for  example, 
start  from  a  fibre  blanket,  comprising  an  intimate 
mixture  of  jute  or  glass  fibres  and  polyethylene  or 
polypropylene  fibres.  In  the  production  of  a  ligh- 
tweight  sandwich  structure  according  to  the  pro- 
cess  of  the  invention,  where  such  a  fibre  blanket  is 
used  the  temperature  and  the  pressure  must  be 
selected  in  such  a  way  that  the  thermoplastic  fibres 
soften  and  merge.  On  account  of  their  mechanical 
strength,  the  lightweight  sandwich  structures  ac- 
cording  to  the  invention  can  be  used  for  construc- 
tion  purposes  in  the  building  trade  for  walls,  doors, 
furniture,  and  in  any  place  where  light  and  strong 
sandwich  panels  are  usable.  The  invention  will  be 
explained  in  greater  detail  with  reference  to  the 
following  examples: 

A.  A  500  g/m2  jute  needle  fibre  mat  is  impreg- 
nated  with  a  polyurethane  resin  mixture,  compris- 
ing  100  parts  polyol  of  the  triol  or  quadrol  type;  85 
parts  isocyanate  of  the  methylenediphenyl 
diisocyanate  (MDI)  type;  and  0.05  -  0.1  part  cata- 
lyst,  for  example  an  organotin  or  another  or- 
ganometai  compound  such  as  tin  octoate,  tin  naph- 
thenate,  lead  naphthenate,  vanadium  ox- 
yisopropylate.  This  mat  is  placed  on  either  side  of 
a  honeycomb  structure  of  paper  the  inscribed  cir- 

20 
Claims 

1.  Process  for  the  production  of  lightweight 
sandwich  structures  from  natural  or  synthetic  types 

25  of  fibres,  honeycomb  structures  and  bonding 
agents  on  a  plastic  base,  characterized  in  that  a 
bonding  agent  on  a  plastic  base,  in  liquid,  powder, 
granular  or  fibre  form,  is  intimately  distributed  in  a 
fibre  blanket  of  unbonded  or  virtually  unbonded 

30  natural  or  synthetic  fibres,  the  two  open  sides  of  a. 
honeycomb  structure  are  then  covered  with  said 
fibre  blanket,  and  the  whole  combination  is  subse- 
quently  compressed  at  raised  temperature  and 
pressure. 

35  2.  Process  according  to  Claim  1,  characterized 
in  that  an  unset  polyurethane  resin  is  used  as  the 
bonding  agent  on  a  plastic  base. 

3.  Process  according  to  Claim  2,  characterized 
in  that  the  polyurethane  resin  is  used  in  the  form  of 

40  a  liquid  mixture  of  a  polyhydric  alcohol  and  a 
polyvalent  isocyanate. 

4.  Process  according  to  Claims  1-3,  character- 
ized  inthat  the  length  of  the  fibres  is  greater  than 
the  diameter  of  the  openings  in  the  honeycomb 

45  structure. 
5.  Process  according  to  Claims  1  -  4,  char- 

acterized  in  that  a  honeycomb  structure  of  paper  is 
used. 

6.  Moulded  articles  with  a  lightweight,  sandwich 
so  structure  produced  according  to  one  of  Claims'  1-5. 

7.  Lightweight  sandwich  structure  according  to 
Claim  6,  characterized  in  that  the  sandwich  struc- 
ture  comprises  a  honeycomb  structure  of  paper  as 
the  core,  which  is  coated  on  either  side  with  a  rigid 

55  fibre-reinforced  polyurethane  plastic  sheet,  which 
has  partially  penetrated  into  the  honeycomb. 
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