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@)  Sound  absorbent  building  material. 

(57)  Sound  absorbent  building  panel  or  strip  ma- 
terial  comprises  a  substantially  rigid  panel  body 
(1)  having  a  plurality  of  apertures  (3)  therein  and 
a  relatively  thin  layer  of  porous  fabric  (2)  being 
applied  to  said  rigid  panel  body  in  such  a 
manner  that  it  covers  the  apertures  (3)  therein, 
said  porous  fabric  having  a  density  defining 
pores  that  are  substantially  smaller  than  at  least 
some  of  the  apertures  in  said  panel,  the  fabric 
layer  (2)  being  bonded  to  the  panel  body  (1)  by 
means  of  adhesive  material,  applied  in  an  open 
convoluting  pattern  along  multiple  adjacently 
spaced  longitudinal  tracks  (4). 
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The  present  invention  relates  to  a  sound  absor- 
bent  material  which  may,  for  example,  be  used  in  the 
fabrication  of  building  panels  for  uses  such  as  ceiling 
and  partition  panelling. 

GB-A-21  33431  (Schmidt,  HJ)  relates  to  a  building 
panel  or  metal  strip  material  therefor  comprising  an 
apertured  rigid  panel  body  covered  with  a  porous  fab- 
ric. 

The  problem  experienced  while  bonding  such 
porous  fabric  to  a  painted  metal  substrate  is  that  the 
adhesive  material  tends  to  clog  the  pores  of  the  fabric 
material  which  adversely  effects  the  acoustic  proper- 
ties. 

There  is  also  a  problem  that  the  adhesive  if  ap- 
plied  to  any  excessive  quantities  shows  through  the 
fabric  and  contaminates  the  apertures  in  the  perforat- 
ed  sheet  metal. 

Several  methods  of  applying  adhesive  (common- 
ly  of  the  hot-melt  type)  have  been  tried,  but  none  so 
far  has  been  found  entirely.satisfactory.  It  has  been 
generally  found  that  applying  adhesive  in  an  open  pat- 
tern  of  beads  or  dots  provides  adequate  bonding  of  a 
particular  fabric  or  fibrous  material  without  unduly  re- 
ducing  porosity. 

One  technique  for  obtaining  an  open  adhesive 
pattern  is  disclosed  in  WO  88-10154  (Nordson  Corp.) 
and  has  been  applied  to  moisture  absorbing  lamin- 
ates. 

This  method  provides  fora  plurality  of  convoluting 
beads  in  a  side  by  side  arrangement,  each  bead  being 
constrained  to  a  track  of  predetermined  width  so  as  to 
form  a  multiple  of  adjacently  spaced  longitudinally  ex- 
tending  tracks  along  the  length  of  a  web. 

The  efficiency  of  thin  layer  materials  in  providing 
sound  absorbing  qualities  has  been  attributed  to  the 
airflow  resistance  through  such  material.  However, 
the  low  weight  of  the  material  requires  it  to  be  firmly 
attached  around  the  apertures  of  a  rigid  panel  body  to 
obtain  the  best  results. 

According  to  the  present  invention,  there  is  pro- 
vided  sound  absorbent  building  panel  or  strip  material 
comprising  a  substantially  rigid  panel  body  having  a 
plurality  of  apertures  therein  and  a  relatively  thin  layer 
of  porous  fabric  being  applied  to  said  rigid  panel  body 
in  such  a  manner  that  it  covers  the  apertures  therein, 
said  porous  fabric  having  a  density  defining  pores  that 
are  substantially  smaller  than  at  least  some  of  the 
apertures  in  said  panel,  wherein  the  fabric  layer  is 
bonded  to  the  panel  body  by  means  of  adhesive  ma- 
terial,  applied  to  an  open  convoluting  pattern  along 
multiple  adjacently  spaced  longitudinal  tracks. 

The  term  "rigid  body  panel"  is  to  be  read  to  in- 
clude  any  form  of  such  panel  material  including  build- 
ing  panels  which  may  be  used  as  ceiling  panels  or  in 
portioning,  as  well  as  other  panels  such  as  sheets, 
tiles  or  planks. 

By  adaption  of  the  density  of  the  adhesive  spray 
pattern  and  the  bead  thickness  it  has  been  proven 

possible  to  achieve  the  desired  adhesive  density  for 
bonding  porous  sound  absorbent  substrates  to  perfo- 
rated  panel  material  without  loss  of  acoustic  proper- 
ties. 

5  This  has  been  achieved  by  positioning  the  tracks 
of  convoluting  beads  more  closely  together  while  ar- 
ranging  fora  small  uncovered  area  between  adjacent 
beads. 

The  substrate  may  be  of  a  substantially  rigid  ma- 
10  terial.  The  fabric,  on  the  other  hand,  should  be  rela- 

tively  thin  and  porous,  a  particularly  suitable  material 
being  Freudenberg  VILEDON  C  1986. 

For  secure  adhesion  of  the  fabric,  the  number  and 
width  of  said  tracks  should  be  such  that  the  tracks  ac- 

15  counts  for  between  50  to  1  00  percent,  more  preferably 
62  to  87  percent,  of  the  width  of  the  fabric. 

Preferably,  the  adhesive  is  applied  in  a  bead  hav- 
ing  a  thickness  not  exceeding  0.035  mm  and  the  fab- 
ric  has  a  resistance  to  airflow  of  over  1  00  NS/m3  (DIN 

20  52213). 
In  one  form,  the  apertures  in  said  panel  body  are 

formed  as  circular  holes  of  1  mm  diameter,  spaced  at 
2  mm  in  a  triangular  pattern. 

Preferably,  the  porous  fabric  is  a  non-woven  type 
25  fibrous  substrate,  more  particularly,  one  whose  sub- 

strate  comprises  randomly  arranged  cellulose  and 
glass  fibre  with  a  synthetic  resin  binder  having  a  re- 
sistance  to  airflow  of  at  least  140  NS/m3  (DIN  5221  3). 

A  suitable  hot-melt  type  of  adhesive  has  a  viscos- 
30  ity  of  less  than  1  800  cP  (centi  Poise)  at  temperatures 

above  the  softening  point. 
Preferably,  the  overall  adhesive  density  is  less 

than  15  g/m2  (gram  per  square  meter)  of  fabric. 
Conveniently,  successive  circles  or  ovals  of  the 

35  tracks,  in  the  longitudinal  direction  of  said  fabric,  over- 
lap  one  another  by  an  amount  of  14  to  60  percent  of 
their  dimension  in  said  longitudinal  direction. 

In  order  that  the  present  invention  may  more 
readily  be  understood,  the  following  description  is  giv- 

40  en,  merely  by  way  of  example,  reference  being  made 
to  the  accompanying  drawings  in  which:- 

Figure  1  shows,  somewhat  schematically,  part  of 
one  embodiment  of  sound  absorbent  building 
panel  embodying  the  present  invention;  and 

45  Figure  2  shows  the  track  pattern  which  a  hot-melt 
adhesive  spray  machine  was  programmed  to  fol- 
low  in  order  to  lay  out  the  ad  hesive  bead  track  pat- 
tern  used  in  the  production  of  the  panel  of  Figure 
1. 

so  Before  describing  the  manner  of  production  of  the 
panel  of  Figure  1,  its  structure  will  be  briefly  descri- 
bed. 

The  panel  is  formed  from  a  metallic  substrate  1 
having  slots  or  apertures  2  therein  and  a  non-woven 

55  fabric  3  applied  to  one  or  more  of  its  major  faces  in 
such  a  manner  that  the  fabric  3  lies  on  the  substrate 
1  in  a  stretched  and  non-detachable  manner  at  all  lo- 
cations  and  is  stretched  over  the  slots  or  apertures  2. 

2 
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The  non-woven  fabric  produces  in  the  region  of  the 
apertures  in  the  panel  an  increased  resistance  to  air 
flow  and  thereby  produces  the  desired  sound  absorb- 
ability  of  the  panel  or  panel  material.  The  substrate 
may  be  of  metal,  wood,  cardboard  or  plastics  and  the 
fabric  2  of  woven,  knitted  or  non-woven. 

The  equipment  used  was  obtained  from  Nordson 
but  is  used  in  a  modified  set-up  to  achieve  a  smaller 
spacing  of  the  adjacent  tracks. 

The  panel  illustrated  is  formed  as  follows:- 
First,  the  apertures  or  slots  are  formed,  e.g.,  by 

stamping,  in  the  case  of  a  sheet  metal  substrate,  and 
then  the  surface  of  the  substrate  is  prepared  (if  nec- 
essary,  or  desirable,  having  regard  to  its  material)  for 
example  by  application  of  a  layer  of  paint  in  the  case 
of  sheet  metal. 

Hot-melt  adhesive  is  then  applied  to  the  surface 
of  the  fabric  2  (or  substrate  1)  by  spraying  using  a  ma- 
chine  of  the  type  described  in  the  Nordson  Publication 
WO  8810154. 

The  track  pattern  of  the  adhesive  beads  laid  down 
by  the  spraying  machine  is  shown  in  Figure  2.  It  will 
be  seen  that  there  are  a  number  of  closely  spaced 
tracks  4  parallel  to  an  edge  of  the  panel,  each  track  4 
corresponding  to  the  path  described  by  an  adhesive 
bead  being  rotatingly  deposited  about  the  centre  line 
of  the  track  while  translating  the  centre  of  rotation  at 
a  constant  linear  velocity;  the  relationship  between 
the  linear  velocity  and  the  rotational  velocity  of  the 
spray  head  is  such  as  to  produce  the  spiral  track  areas 
as  shown  in  Figure  2.  The  spray  nozzles  are  shown 
as  a  plurality  of  nozzles  10  mounted  on  a  spray  bar  12 
which  is  movable  back  and  forth  over  the  panel  1  , 
along  a  path  indicated  by  the  double  arrows  14.  It  will 
be  seen  that  the  spray  bar  12  is  inclined  at  an  angle 
a  to  a  line  16  perpendicular  to  the  direction  of  move- 
ment  14  of  the  spring  bar  12. 

It  will  be  noted  that  there  are  several  spiral  tracks 
4,  one  for  each  spray  nozzle.  It  has  been  found  that  a 
satisfactory  density  of  adhesive  can  be  provided  if 
these  tracks  4  do  not  overlap,  thus  ensuring  that  the 
adhesive  does  not  have  any  excessive  build-up.  The 
spacing  of  the  tracks  4  can  be  adjusted  by  adjusting 
the  angle  a  of  the  spray  bar  12  carrying  the  nozzles 
10. 

The  rotating  effect  can  be  achieved  by  rotating 
the  nozzle  itself  and/or  by  rotating  an  annular  stream 
of  gas  (usually  air)  around  the  stream  of  adhesive 
leaving  each  nozzle.  The  rotational  direction  of  the 
nozzles  and/or  air  streams  can  be  the  same  or  can, 
for  example,  alternate  from  one  direction  to  the  oppo- 
site. 

Once  the  adhesive  has  been  applied,  the  fabric  is 
pressed,  in  a  suitably  tensioned  state  firmly  against 
the  substrate  and  maintained  in  that  condition  while 
the  adhesive  cures  or  sets. 

It  has  been  found  that  with  the  panel,  strip  or 
sheet  material  of  the  invention,  the  efficiency  of  thin 

layer  porous  fabric  materials  in  providing  sound  ab- 
sorption  depends  largely  on  the  airflow  resistance 
through  such  materials.  Being  of  low  weight,  satisfac- 
tory  results  can  only  be  obtained  if  the  non-woven 

5  sound  absorbing  fabric  is  firmly  attached  around  the 
apertures  of  the  perforated  panel,  strip  or  sheet. 

Achieving  an  adequate  adhesive  bond  in  volume 
production,  has  previously  presented  problems  in  that 
the  adhesive  not  only  tends  to  clog  the  pores  of  the 

10  non-woven,  but  also  shows  through  and  contamin- 
ates  the  apertures  in  the  perforated  strip.  It  has 
proved  extremely  difficult  if  not  impossible  to  confine 
the  adhesive  to  the  areas  between  the  apertures  of 
the  strip. 

15  With  the  open  convoluting  or  swirl  pattern  of 
overlapping  circles  the  structure  of  the  invention  has 
proven  successful  in  avoiding  excessive  build-up  of 
adhesive  while  making  the  best  possible  use  of  the 
sound  absorbing  properties  available  in  the  fabric, 

20  e.g.,  a  non-woven  fabric  by  adequate  density  of  bond- 
ing. 

Claims 
25 

1.  A  sound  absorbent  building  panel  or  strip  material 
comprising  a  substantially  rigid  panel  body  (1) 
having  a  plurality  of  apertures  (3)  therein  and  a 
relatively  thin  layer  of  porous  fabric  (2)  being  ap- 

30  plied  to  said  rigid  panel  body  in  such  a  manner 
that  it  covers  the  apertures  (3)  therein,  character- 
ised  in  that  said  porous  fabric  (2)  has  a  density  de- 
fining  pores  that  are  substantially  smaller  than  at 
least  some  of  the  apertures  in  said  panel,  in  that 

35  the  fabric  layer  (2)  is  bonded  to  the  panel  body  (1) 
by  means  of  adhesive  material,  applied  in  an 
open  convoluting  pattern  along  multiple  adjacent- 
ly  spaced  longitudinal  tracks  (4). 

40  2.  Material  according  to  claim  1,  characterised  in 
that  the  number  and  width  of  said  tracks  (4)  is 
such  that  the  tracks  account  for  between  50  to 
1  00  percent  of  the  width  of  the  fabric. 

45  3.  Material  according  to  claim  2,  characterised  in 
that  the  number  and  width  of  said  tracks  is  such 
that  the  tracks  account  for  between  62  to  87  per- 
cent  of  the  width  of  the  fabric. 

so  4.  Material  according  to  claim  1  ,  2  or  3,  character- 
ised  in  that  the  adhesive  is  applied  as  a  bead  hav- 
ing  a  thickness  not  exceeding  0.035  mm  and  the 
fabric  has  a  resistance  to  airflow  of  over  100 
NS/m3  (DIN  52213). 

55 
5.  Material  according  to  any  one  of  the  preceding 

claims,  characterised  in  that  the  arrangement, 
size  and  number  of  apertures  in  said  panel  body 

3 
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is  in  a  ratio  of  1  0  to  30  percent  of  the  total  surface. 

6.  Material  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  adhesive  is  a  hot- 
melt  type  of  adhesive.  5 

7.  Material  according  to  claim  6,  characterised  in 
that  the  hot-melt  type  of  adhesive  has  a  viscosity 
of  less  than  1  800  cP  (centi  Poise)  at  temperatures 
above  the  softening  point.  10 

8.  Material  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  convoluting  pat- 
tern  of  the  tracks  (4)  is  a  swirl  pattern  forming  an 
array  of  overlapping  circles  or  spirals.  15 

9.  Material  according  to  claim  8,  characterised  in 
that  successive  circles  or  spirals  in  the  longitudi- 
nal  direction  of  said  track  overlap  one  another  in 
an  amount  of  14  to  60  percent  of  their  dimension  20 
in  said  longitudinal  direction. 

10.  Material  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  apertures  in  said 
panel  body  are  formed  as  circular  holes  of  1  mm  25 
diameter,  spaced  at  2  mm  in  a  triangular  pattern. 

11.  Material  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  overall  adhesive 
density  is  less  than  1  5  g/m2  (gram  persquare  me-  30 
ter)  of  fabric. 

12.  Material  according  to  any  one  of  the  preceding 
claims,  characterised  in  that  the  porous  fabric  is 
a  nonwoven  type  of  fibrous  substrate.  35 

13.  Material  according  to  claim  12,  characterised  in 
that  the  non-woven  fibrous  substrate  comprises 
randomly  arranged  cellulose  and  glass  fibre  with 
a  synthetic  resin  binder  having  a  resistance  to  air-  40 
flow  of  at  least  140  NS/m3  (DIN  52213). 
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