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Description 

The  present  invention  relates  to  an  article  for 
protecting  a  substrate  from  environmental  effects 
such  as  corrosion,  electrical  currents  etc. 

Various  ways  have  been  proposed  in  the  prior 
art  for  protecting  a  substrate  from  adverse  envi- 
ronmental  effects.  For  example,  in  the  case  of  nuts 
and  bolts,  in  very  severe  environments  such  as 
those  encountered  on  ocean-traversing  vessels, 
multiple  layers  of  paint  are  often  disposed  on  ex- 
posed  portions  of  the  nuts  and  bolts  for  protecting 
them  from  corrosion.  As  an  alternative  to  paint, 
various  types  of  greases  have  also  been  utilized  in 
many  circumstances  for  protecting  substrates  from 
adverse  contaminants,  such  as  water,  and  for  elec- 
trical  insulation  protection,  and  also  for  insulating 
metal  substrates.  These  methods  are  disadvanta- 
geous  in  that  insufficient  corrosion  protection  is 
afforded,  reentry  is  difficult,  the  protection  lasts  for 
a  relatively  short  period  of  time,  they  are  labour 
intensive,  and  relatively  expensive. 

European  Patent  Publications  A-0108518  and 
A-0174165  disclose  various  containers  which  are 
substantially  filled  with  gel  material,  the  containers 
subsequently  being  disposed  in  contact  with  a  sub- 
strate  subsequent  to  curing  the  gel.  Though  these 
gel  filled  containers  are  quite  effective  in  protecting 
substrates,  they  are  disadvantageous  in  that  they 
are  relatively  inefficient  since  a  relatively  large 
amount  of  gel  is  required  per  substrate  to  be 
protected. 

EP-A-0108518  discloses  an  apparatus  and 
method  for  protection  of  a  substrate,  e.g.  an  elec- 
trical  contact.  The  apparatus  comprises  a  support 
member  and  an  encapsulant  which  has  a  cone 
penetration  value  of  100  to  350  (10_1m)  and  an 
ultimate  elongation  of  at  least  200%,  and  preferably 
an  elastic  modulus  of  less  than  107  dynes/cm2.  The 
encapsulant  and  the  substrate  are  pressed  together 
so  that  the  encapsulant  is  deformed  into  close  and 
conforming  contact  with  the  substrate.  Preferably  at 
least  a  part  of  the  deformation  is  elastic  deforma- 
tion.  The  encapsulant,  which  may  be  a  gel,  may  be 
supported  by  and  distributed  in  a  flexible  matrix 
which  comprises  a  plurality  of  open  interstices,  the 
encapsulant  comprising  a  plurality  of  intercon- 
nected  segments  which  lie  within  the  interstices  of 
the  matrix.  The  matrix  is  preferably  in  the  form  of  a 
sheet. 

Accordingly,  it  is  an  object  of  the  invention  to 
eliminate  the  above-noted  drawbacks  and  to  pro- 
vide  an  article  for  protecting  a  substrate  which  is 
relatively  inexpensive  to  produce,  is  easy  to  install 
over  the  substrate,  lasts  a  relatively  long  period  of 
time,  and  can  be  made  easily  reenterable,  if  de- 
sired. 

These  and  other  objects  are  achieved  by  arti- 

cles,  and  methods  of  producing  such  articles,  the 
articles  including  a  preshaped  member  which  has 
an  internal  surface  shape  which  is  similar  to  an 
outer  surface  shape  of  the  substrate  to  be  pro- 

5  tected.  In  one  embodiment,  an  open  surface  de- 
fined  by  the  preshaped  member  has  a  flexible  gel 
disposed  thereover,  the  flexible  gel  comprising  a 
relatively  thin  layer  of  gel,  such  that  when  the 
member  is  disposed  over  the  substrate,  the  gel  is 

io  deformed  over  and  around  an  outer  surface  of  the 
substrate  and  is  in  intimate  contact  therewith.  A 
very  small  amount  of  gel  can  be  used  per  sub- 
strate  to  be  protected.  The  gel  preferably  com- 
prises  a  three-dimentional  open  cell  network,  is 

75  elastic,  and  has  finite  elongation.  Preferably  the  gel 
has  an  ultimate  elongation  in  excess  of  200%, 
more  preferably  in  excess  of  400%.  Preferably  the 
gel  has  a  cone  penetration  between  200  and  300  (x 
10_1mm).  Preferably  the  layer  of  gel  is  less  than 

20  10mm  thick,  more  preferably  less  than  1  mm  thick. 
A  gel  may  be  disposed  onto  a  backing,  the  gel 

and  backing  being  subsequently  deformed  using  a 
vacuum  thermoforming  process  whereby  the  back- 
ing  and  gel  are  heated,  and  deformed  such  that  the 

25  gel  is  stretched  upon  deformation  of  the  backing, 
the  backing  being  chosen  from  a  material  which 
has  sufficient  structural  strength  upon  being  cooled 
to  keep  the  gel  in  its  expanded  deformed  state  and 
in  intimate  contact  with  the  backing.  Suitable  ma- 

30  terials  for  the  backing  include  high  density  polyeth- 
ylene,  kynar  and  polycarbonate. 

Subsequent  to  deforming  the  backing,  a  die 
station  is  used  to  separate  the  deformed  backing 
having  gel  thereon,  which  then  comprises  an  article 

35  of  the  invention. 
According  to  one  preferred  embodiment,  the 

gel  is  disposed  onto  the  backing  in  a  non-cured 
state,  a  thickness  of  the  gel  is  controlled  using  a 
doctor  blade,  the  gel  is  then  cured  using  either 

40  chemical  means  or  radiation,  the  gel  is  secured  to 
the  backing,  again  using  either  radiation  or  chemi- 
cal  means  such  as  adhesive,  and  subsequently  the 
cured  gel  and  backing  are  deformed.  According  to 
another  preferred  embodiment  of  a  method  of  the 

45  invention,  a  pre-cured  gel  is  disposed  on  the  back- 
ing,  and  the  pre-cured  gel  is  secured  to  the  back- 
ing  using  either  radiation  or  chemical  means  prior 
to  deforming  the  cured  gel  and  backing.  Where 
radiation  is  used  it  is  preferably  beta  particle  or 

50  ultra-violet  radiation. 
The  cured  gel  may  have  a  tacky  outer  surface. 

In  these  cases  the  method  preferably  also  com- 
prises  covering  an  open  side  of  the  deformed 
backing  with  a  release  sheet. 

55  Such  an  article  provides  an  excellent  means  for 
protecting  irregularly  shaped  articles  using  a  mini- 
mum  amount  of  gel  in  an  efficient  manner. 

Figure  1  is  a  cross-sectional  view  of  a  preferred 
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embodiment  of  the  invention; 
Figure  2  is  a  full  perspective  view  of  the  article 
of  Figure  1  disposed  in  close  proximity  to  a 
substrate  to  be  protected,  and  a  partial  view  of 
an  installed  article; 
Figures  3  -  6  illustrate  further  embodiments  of 
the  invention; 

Figure  1  illustrates  a  cross-sectional  view  of  an 
article  1  constructed  according  to  a  preferred  em- 
bodiment  of  the  invention  with  Figure  2  illustrating, 
on  the  left,  a  perspective  view  of  the  article  of 
Figure  1  in  close  proximity  to  a  substrate  2  to  be 
protected,  and  on  the  right,  the  article  as  installed 
on  the  substrate.  In  the  embodiment  illustrated,  the 
substrate  2  is  a  bolt  3  having  a  nut  5  therearound, 
and  the  article  1  is  generically  termed  a  bolt  cover. 
However,  it  should  be  appreciated  that  the  sub- 
strate  2  can  comprise  any  kind  of  element  which 
requires  some  sort  of  protection  from  the  environ- 
ment,  such  as  protection  from  corrosion,  protection 
from  electrical  discharge,  etc.,  and  that  the  article  1 
comprises  any  member  suitable  for  protecting  such 
a  substrate.  The  invention  is  most  suitable  for  use 
with  substrates  having  irregular  shapes,  though  the 
invention  is  also  suitable  for  protecting  substrates 
having  uniform  shapes  as  well.  Though  the  inven- 
tion  is  described  with  reference  to  a  few  exemplary 
embodiments,  in  particular  a  few  specific  shaped 
substrates,  it  should  be  understood  that  the  inven- 
tion  is  applicable  to  protecting  numerous  other 
types  and  shapes  of  substrates  as  well  even 
though  the  vast  majority  of  substrates  in  existence 
which  require  some  kind  of  protection  are  not  illus- 
trated  in  the  drawings. 

The  article  1  includes  a  preshaped  member  4 
which  has  an  internal  surface  6  which  has  a  shape 
similar  to  an  external  surface  of  the  substrate  2 
which  is  to  be  protected.  In  particular,  the  shapes 
of  the  surfaces  6,  8  are  substantially  the  same, 
e.g.,  most  preferably  mirror  images  of  one  another. 
The  member  4  can  be  shaped  so  as  to  form  a  tight 
fit  about  the  substrate  2  when  installed,  and  it  is 
even  possible  to  form  the  member  4  so  as  to  be 
slightly  smaller  in  size  than  the  substrate  2  which 
causes  the  member  4  to  elastically  stretch  about 
the  substrate  when  installed  providing  excellent  ad- 
hesion. 

A  protective  flexible  gel  10  is  disposed  across 
an  open  side  12  defined  by  the  shape  of  the 
preshaped  member  4,  and  is  secured  to  the 
preshaped  member  4  at  a  periphery  13  by  any 
appropriate  means  such  as,  for  example,  by  an 
adhesive  or  by  a  mechanical  clamp.  The  gel  is 
preferably  one  of  the  types  described  in  European 
Patent  Publications  A-0108518  and  A-0174165.  In 
particular,  the  gel  can  comprise  a  urethane,  a  sili- 
cone,  or  a  nonsilicone  liquid  rubber  with  low  or  no 
unsaturation  which  has  been  crosslinked,  with  sili- 

cone  being  a  preferred  embodiment.  The  gel  is  a 
material  having  an  open  loop  three-dimensional 
network  such  that  it  is  elastic  and  has  a  finite 
amount  of  elongation,  and  is  relatively  soft.  A  pre- 

5  ferred  embodiment  is  to  use  a  gel  having  a  cone 
penetration  between  150  and  350  (10_1  mm),  and 
an  ultimate  elongation  of  at  least  100%,  as  mea- 
sured  in  accordance  with  American  National  Stan- 
dard  Designation  ASTM-D217  and  ASTM-D638,  re- 

io  spectively.  Preferably,  the  cone  penetration  is  be- 
tween  200  and  300  (10_1  mm),  and  more  prefer- 
ably  between  260  and  280  (10_1  mm).  A  release 
sheet  9  is  disposed  over  the  gel  10,  the  sheet 
keeping  the  gel  10  clean  and  being  releasable 

is  therefrom  prior  to  installing  the  article  on  the  sub- 
strate. 

The  ultimate  elongation  is  most  preferably  in 
excess  of  200%,  and  most  preferably  is  at  least 
400%.  In  addition,  as  noted,  the  gel  is  also  elastic 

20  such  that  it  tends  to  resist  deformation  and  gen- 
erates  a  restoration  force  upon  being  deformed. 

Furthermore,  another  preferred  embodiment  is 
to  contain  the  gel  10  in  a  three-dimensional  foam 
network,  such  as  that  disclosed  in  European  Patent 

25  Publication  A-0108518.  Specifically,  the  foam  net- 
work  is  characterized  by  a  flexible  matrix  having  a 
plurality  of  open  interstices  having  an  average  vol- 
ume  of  less  than  0.01  inch3  0,164  cm3,  the  gel 
including  a  plurality  of  interconnected  segments 

30  which  lie  within  the  interstices  of  the  matrix,  the 
matrix  and  the  gel  being  such  that  when  they  are 
stretched,  the  matrix  reaches  its  ultimate  elongation 
before  the  gel  reaches  it  ultimate  elongation.  The 
thickness  of  the  gel  and  the  matrix  need  not  be 

35  large,  e.g.  it  can  be  less  than  10  mm,  preferbly 
less  than  5  mm,  and  more  preferably  less  than  1 
mm.  One  important  function  of  the  matrix  is  to 
provide  tensile  and  shear  strength  for  the  gel.  Ac- 
cordingly,  the  matrix,  though  desirable,  is  not  nec- 

40  essary  so  long  as  care  is  taken  in  sizing  the  article 
such  that  the  ultimate  elongation  of  the  gel  is  not 
exceeded  when  the  article  is  placed  over  the  sub- 
strate.  In  the  case  where  the  gel  is  made  of  a 
polysiloxane  material,  a  suitable  adhesive  for  se- 

45  curing  the  gel  to  the  member  is  a  silicone  pressure 
sensitive  adhesive. 

In  operation,  the  article  1  as  described  is  dis- 
posed  over  the  substrate  2  and  placed  thereon 
such  that  the  protective  gel  10  is  deformed  so  as 

50  to  take  on  a  shape  roughly  illustrated  by  the  dotted 
line  14  in  Figure  1.  One  embodiment  is  to  provide 
a  small  air  escape  hole  to  provide  a  mean  for  air 
release  from  cavity  23  between  the  number  4  and 
gel  10  as  the  cavity  23  contracts  in  volume  upon 

55  installation  of  the  article  1  . 
It  should  be  understood  that  hole  21  is  not 

required.  Without  the  hole  21,  air  confined  within 
the  cavity  23  which  contracts  upon  installation  of 

3 
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the  article  1  can  escape  between  the  periphery  13 
of  the  member  4  and  the  gel  10  after  which  the  gel, 
due  to  its  tackiness,  re-adheres  and  seals  to  the 
periphery  13.  With  this  construction,  atmospheric 
pressure  contributes  to  maintaining  the  member  4 
in  its  installed  position  since  removal  of  the  mem- 
ber  4  subsequent  to  installation  requires  that  the 
volumne  of  the  cavity  23  be  enlarged  which  results 
in  a  pressure  decrease  in  the  cavity  23  whereas 
pressure  outside  the  member  4  and  cavity  23  re- 
mains  constant  thereby  creating  a  pressure  dif- 
ferential  therebetween. 

Even  though  the  elastic  deformation  of  the  gel 
produces  a  small  force  tending  to  push  the  article 
off  the  substrate,  several  means  are  available  for 
preventing  this  from  occurring  even  if  the  article  is 
subjected  to  other  external,  possibly  larger  forces, 
e.g.,  vibrations.  First,  if  the  hole  21  is  not  provided, 
as  already  explained,  atmospheric  pressure  forces 
would  keep  the  article  installed  and  in  place.  In 
addition,  the  tackiness  of  the  gel  also  produces  a 
retention  force  since  it  is  in  contact  with  the  sub- 
strate  and  adheres  and  seals  thereto.  If  the  hole  21 
is  provided,  the  tackiness  of  the  gel  can  be  made 
so  as  to  produce  sufficient  retention  forces.  In 
addition,  grooves  and  recesses  16  for  engaging 
threads  17  can  be  formed  on  an  inner  surface  of 
the  member  4.  If  a  substrate  not  having  threads  is 
to  be  protected,  it  will  be  apparent  to  those  skilled 
in  the  art  chat  the  member  4  may  be  able  to  be 
shaped  so  as  to  closely  conform  in  shape  to  the 
substrate  so  as  to  produce  a  retention  force  like 
that  obtained  with  grooves  and  recesses  which 
mate  with  threads,  e.g.  such  as  for  example 
grooves  and  recesses  formed  on  the  member  4 
which  closely  conform  in  shape  to  similar  grooves 
and  recesses  on  the  substrate.  Also,  the  member  4 
can  be  sized  so  as  to  form  a  close  fit  around  at 
least  selected  portions  of  the  substrate  when  in- 
stalled,  and  if  the  material  of  the  member  4  is 
slightly  elastic,  it  is  even  possible  to  size  the  fit 
such  that  the  member  is  caused  to  stretch  around 
the  substrate  upon  installation  which  creates  rela- 
tively  large  frictional  engagement  forces  there- 
between.  Any  combination  of  the  above  is  possible 
when  external  forces,  which  may  otherwise  tend  to 
dislodge  the  article  1  from  the  substrate,  are  antici- 
pated. 

Accordingly,  it  can  be  appreciated  that  the 
article  1  can  be  made  to  remain  in  place  and  to 
provide  good  environmental  protection  means  for 
the  substrate  2  such  that  it  is  protected  from  ad- 
verse  environmental  contaminants,  such  as  water 
or  other  corrosion-producing  substances.  In  addi- 
tion  if  desired,  the  article  1  is  suitable  for  protecting 
substrates  2  from  electrical  currents,  eg,  the  article 
1  can  have  a  gel  10  which  is  electrically  insulating. 

Figures  3-6  illustrate  further  embodiments  of 

the  invention.  In  Figure  3,  the  substrate  32  com- 
prises  pipes  or  hoses  32  interconnected  by  a  fitting 
33,  and  the  article  34  comprises  first  and  second 
parts  31  ,  each  comprising  a  pre-formed  member  4 

5  and  gel  10.  The  parts  31  are  assembled  as  shown 
in  Figure  4.  The  tackiness  of  the  gel  can  be  used 
to  keep  the  parts  31  interconnected,  and/or  me- 
chanical  clamps  36,  either  integrally  formed  with 
the  parts  31  or  separately  attached,  can  also  be 

io  used.  In  Figures  5  and  6,  the  parts  1  are  intercon- 
nected  on  one  side  by  a  hinge  35,  this  embodi- 
ment  further  illustrating  the  mechanical  clamp  36. 

For  more  complicated  structured  substrates,  it 
can  be  appreciated  that  any  number  of  the  parts  31 

is  in  excess  of  two  can  be  formed  so  as  to  be 
mutually  engageable  and  provide  a  complete  envi- 
ronmental  seal  for  the  complicated  structured  sub- 
strate. 

Though  the  invention  has  been  described  with 
20  reference  to  particular  preferred  embodiments 

thereof,  it  should  be  appreciated  that  numerous 
modifications  thereto  can  be  made  within  the  level 
of  skill  of  the  ordinary  skilled  artisan.  For  example, 
the  invention  is  suitable  for  protecting  a  wide  vari- 

25  ety  of  types  of  substrates  as  well  as  shapes  there- 
of,  and  is  not  specifically  limited  only  to  bolts,  nuts, 
and  pipe  fittings,  these  substrates  being  described 
only  for  illustrative  purposes.  In  addition,  by  utiliz- 
ing  plural  parts  31  as  described,  it  can  readily  be 

30  appreciated  that  a  large  degree  of  freedom  is  pos- 
sible  in  utilizing  the  invention  for  protecting  a  vast 
array  of  different  types  of  substrates  having  various 
shapes,  and  the  number  of  preformed  members 
having  gel  disposed  thereon  can  vary  and  exceed 

35  one  or  two  per  substrate  when  the  irregular  or 
unique  shape  of  the  substrate  makes  the  use  of 
multiple  members  in  excess  of  two  more  practica- 
ble.  In  addition,  though  several  preferred  means 
are  described  for  producing  the  unique  articles  of 

40  the  invention  in  a  continuous  manner,  it  should  be 
appreciated  that  many  variations  to  the  methods 
described  are  possible.  Accordingly,  the  invention 
is  not  to  be  limited  by  the  various  specific  embodi- 
ments  described,  and  is  to  be  limited  only  by  the 

45  appended  claims. 

Claims 

1.  An  article  for  protecting  a  substrate,  compris- 
50  ing: 

a  first  preshaped  member  having  an  internal 
surface  shape  shaped  similar  to  an  outer  sur- 
face  shape  of  at  least  part  of  the  substrate  to 

55  be  protected,  the  member  having  an  open 
side;  and 

a  gel  secured  to  the  member  for  protecting  the 

4 
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substrate  when  the  member  is  disposed  over 
the  substrate,  the  gel  being  elastic  and  having 
a  cone  penetration  between  150  and  350 
(10_1mm)  and  an  ultimate  elongation  in  excess 
of  100%,  a  volume  of  the  gel  being  substan-  5 
tially  less  than  a  volume  enclosed  by  the  inter- 
nal  surface  shape  and  the  open  side  of  the 
member,  the  gel  being  cured  prior  to  coming 
into  contact  with  any  part  of  the  substrate, 

10 
characterized  in  that  the  gel  is  in  the  form  of  a 
thin  layer  which  is  secured  to  the  member  so 
as  to  be  disposed  across  the  open  side  of  the 
member  so  as  to  form  an  open  cavity  between 
the  gel  and  the  internal  surface  shape  of  the  is 
member. 

prises  a  material  having  a  plurality  of  open 
interstices  having  an  average  volume  of  less 
than  0.01  inch3  (0,164cm3),  the  gel  including  a 
plurality  of  interconnected  segments  which  lie 
within  the  interstices  of  the  matrix. 

9.  The  article  as  claimed  in  Claim  7  or  8,  an  outer 
surface  of  the  gel  being  tacky,  and  further 
comprising  a  release  sheet  disposed  either 
across  the  open  side  of  the  member  and/or  in 
contact  with  a  substantial  portion  of  an  upper 
surface  of  the  gel. 

10.  The  article  as  claimed  in  claim  1,  further  com- 
prising  means  for  keeping  the  member  around 
the  substrate. 

2.  The  article  as  claimed  in  Claim  1,  an  internal 
surface  shape  of  the  preshaped  member  being 
substantially  a  mirror  image  of  at  least  part  of 
the  outer  surface  shape  of  the  substrate. 

3.  The  article  as  claimed  in  Claim  1,  the  volume 
enclosed  by  the  internal  surface  shape  and  the 
open  side  of  the  preshaped  member  being 
slightly  smaller  than  a  volume  defined  by  the 
at  least  part  of  the  outer  surface  shape  of  the 
substrate. 

4.  The  article  as  claimed  in  Claim  1,  the  volume 
enclosed  by  the  internal  surface  shape  and  the 
open  side  of  the  preshaped  member  being 
substantially  the  same  as  a  volume  defined  by 
at  least  part  of  the  outer  surface  shape  of  the 
substrate. 

5.  The  article  as  claimed  in  Claim  1  ,  further  com- 
prising  means  for  securing  the  gel  about  a 
perimeter  of  the  pre-shaped  member,  the  se- 
curing  means  being  an  adhesive  or  a  mechani- 
cal  clamp,  the  adhesive  being  a  silicone  pres- 
sure  sensitive  adhesive. 

6.  The  article  as  claimed  in  claim  1,  in  combina- 
tion  with  a  substrate  to  which  it  is  applied,  the 
preshaped  member  being  disposed  around  the 
substrate  and  being  of  such  a  size  that  it  urges 
the  gel  into  intimate  contact  with  the  substrate 
thereby  protecting  the  substrate. 

7.  The  article  as  claimed  in  Claim  1,  the  gel 
having  a  cone  penetration  between  200  and 
300  (10_1mm),  having  an  ultimate  elongation  in 
excess  of  200%,  and  being  less  than  10  mm 
thick. 

8.  The  article  as  claimed  in  Claim  1,  the  gel 
being  disposed  in  a  flexible  matrix,  which  com- 

11.  The  article  as  claimed  in  Claim  1,  further  com- 
prising  a  second  preshaped  member  having  an 

20  internal  surface  shape  shaped  similar  to  an- 
other  part  of  the  external  surface  shape  of  the 
substrate  and  having  an  open  side; 

a  second  thin  layer  of  gel,  the  second  layer  of 
25  gel  being  disposed  either  across  the  open  side 

of  the  second  member  or  in  intimate  contact 
with  at  least  a  substantial  portion  of  the  internal 
surface  shape  of  the  second  member,  a  vol- 
ume  of  the  second  thin  layer  of  gel  being 

30  substantially  less  than  a  volume  enclosed  by 
the  internal  surface  shape  and  the  open  side  of 
the  second  member:  and 

means  for  securing  the  first  and  second  mem- 
35  bers  together. 

12.  The  article  as  claimed  in  Claim  1,  the  internal 
surface  shape  of  the  member  corresponding  to 
a  shape  of  either  an  outer  surface  of  a  bolt  and 

40  nut  or  part  of  a  shape  of  tube-like  members 
interconnected  by  a  fitting. 

13.  The  article  as  claimed  in  Claim  1,  the  member 
having  a  hole  through  an  otherwise  closed 

45  surface  thereof  for  allowing  communication  be- 
tween  the  cavity  and  an  atmosphere. 

14.  The  article  as  claimed  in  Claim  1,  the  member 
and  thin  layer  of  gel  together  forming  a  com- 

50  pletely  closed  surface. 

Revendicatlons 

1.  Article  pour  proteger  un  substrat,  comportant  : 
55  un  premier  element  preforme  ayant  une  surfa- 

ce  interieure  dont  la  forme  est  similaire  a  la 
forme  d'une  surface  exterieure  d'au  moins  une 
partie  du  substrat  a  proteger,  I'element  ayant 

5 
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un  cote  ouvert  ;  et 
un  gel  fixe  a  I'element  pour  proteger  le 

substrat  lorsque  I'element  est  dispose  sur  le 
substrat,  le  gel  etant  elastique  et  ayant  une 
penetration  de  cone  comprise  entre  150  et  350 
(10_1  mm)  et  un  allongement  a  la  rupture 
superieur  a  100%,  un  volume  du  gel  etant 
sensiblement  inferieur  au  volume  renferme  par 
la  forme  de  la  surface  interieure  et  le  cote 
ouvert  de  I'element,  le  gel  etant  muri  avant 
d'entrer  en  contact  avec  une  partie  quelconque 
du  substrat, 

caracterise  en  ce  que  le  gel  se  presente 
sous  la  forme  d'une  mince  couche  qui  est 
fixee  a  I'element  de  fagon  a  etre  disposee  a 
travers  le  cote  ouvert  de  I'element  pour  former 
une  cavite  ouverte  entre  le  gel  et  la  forme  de 
la  surface  interieure  de  I'element. 

8.  Article  selon  la  revendication  1,  dans  lequel  le 
gel  est  dispose  dans  une  matrice  flexible  qui 
comprend  une  matiere  ayant  plusieurs  intersti- 
ces  ouverts  ayant  un  volume  moyen  inferieur  a 

5  0,01  inch3  (0,164  cm3),  le  gel  comprenant  plu- 
sieurs  segments  relies  entre  eux  qui  s'eten- 
dent  dans  les  interstices  de  la  matrice. 

9.  Article  selon  la  revendication  7  ou  8,  dans 
io  lequel  une  surface  exterieure  du  gel  est  collan- 

te,  et  comporte  en  outre  une  feuille  protectrice 
disposee  en  travers  du  cote  ouvert  de  I'ele- 
ment  et/ou  en  contact  avec  une  partie  impor- 
tante  d'une  surface  superieure  du  gel. 

15 
10.  Article  selon  la  revendication  1,  comportant  en 

outre  des  moyens  destines  a  maintenir  I'ele- 
ment  autour  du  substrat. 

2.  Article  selon  la  revendication  1,  dans  lequel 
une  forme  de  surface  interieure  de  I'element 
preforme  est  sensiblement  une  image  reflechie 
d'au  moins  une  partie  de  la  forme  de  la  surfa- 
ce  exterieure  du  substrat. 

3.  Article  selon  la  revendication  1,  dans  lequel  le 
volume  renferme  par  la  forme  de  la  surface 
interieure  et  le  cote  ouvert  de  I'element  prefor- 
me  est  legerement  plus  petite  qu'un  volume 
defini  par  la  partie,  au  moins,  de  la  forme  de  la 
surface  exterieure  du  substrat. 

4.  Article  selon  la  revendication  1,  dans  lequel  le 
volume  renferme  par  la  forme  de  la  surface 
interieure  et  le  cote  ouvert  de  I'element  prefor- 
me  est  sensiblement  egal  au  volume  defini  par 
la  partie  au  moins  de  la  forme  de  la  surface 
exterieure  du  substrat. 

5.  Article  selon  la  revendication  1  ,  comportant  en 
outre  des  moyens  destines  a  fixer  le  gel  le 
long  d'un  perimetre  de  I'element  preforme,  les 
moyens  de  fixation  etant  un  adhesif  ou  une 
bride  mecanique,  I'adhesif  etant  un  adhesif  au 
silicone  sensible  a  la  pression. 

6.  Article  selon  la  revendication  1,  en  combinai- 
son  avec  un  substrat  sur  lequel  il  est  applique, 
I'element  preforme  etant  dispose  autour  du 
substrat  et  etant  d'une  dimension  telle  qu'il 
repousse  le  gel  en  contact  intime  avec  le 
substrat,  protegeant  ainsi  le  substrat. 

7.  Article  selon  la  revendication  1,  dans  lequel  le 
gel  possede  une  penetration  de  cone  comprise 
entre  200  et  300  (10_1  mm),  un  allongement  a 
la  rupture  superieur  a  200%  et  une  epaisseur 
interieure  a  10  mm. 

20  11.  Article  selon  la  revendication  1,  comportant  en 
outre  un  second  element  preforme  ayant  une 
forme  de  surface  interieure  similaire  a  une 
autre  partie  de  la  forme  de  la  surface  exterieu- 
re  du  substrat,  et  ayant  un  cote  ouvert  ; 

25  une  seconde  couche  mince  de  gel,  la  se- 
conde  couche  de  gel  etant  disposee  soit  a 
travers  le  cote  ouvert  du  second  element,  soit 
en  contact  intime  avec  au  moins  une  partie 
importante  de  la  forme  de  la  surface  interieure 

30  du  second  element,  un  volume  de  la  seconde 
couche  mince  de  gel  etant  sensiblement  infe- 
rieur  a  un  volume  renferme  par  la  forme  de  la 
surface  interieure  et  le  cote  ouvert  du  second 
element  ;  et 

35  des  moyens  destines  a  fixer  entre  eux  les 
premier  et  second  elements. 

12.  Article  selon  la  revendication  1,  dans  lequel  la 
forme  de  la  surface  interieure  de  I'element 
correspond  a  une  forme  soit  d'une  surface 
exterieure  d'une  vis  et  d'un  ecrou,  soit  d'une 
partie  d'une  forme  d'elements  analogues  a  des 
tubes  relies  entre  eux  par  un  raccord. 

40 

45 

50 

55 

13.  Article  selon  la  revendication  1,  dans  lequel 
I'element  presente  un  trou  a  travers  une  surfa- 
ce,  autrement  fermee,  de  cet  element  pour 
permettre  une  communication  entre  la  cavite  et 
I'atmosphere. 

14.  Article  selon  la  revendication  1,  dans  lequel 
I'element  et  la  couche  mince  de  gel  forment 
ensemble  une  surface  entierement  fermee. 

Patentanspruche 

1.  Gegenstand  zum  Schutz  eines  Substrats,  der 
folgendes  aufweist: 

6 
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ein  erstes  vorgeformtes  Element,  dessen  In- 
nenflachenform  einer  Au/Senflachenform  wenig- 
stens  eines  Teils  des  zu  schutzenden  Sub- 
strats  ahnlich  gemacht  ist  und  das  eine  offene 
Seite  hat;  und 

ein  an  dem  Element  befestigtes  Gel  zum 
Schutz  des  Substrats,  wenn  das  Element  uber 
dem  Substrat  angeordnet  ist,  wobei  das  Gel 
elastisch  ist  und  eine  Konuspenetration  zwi- 
schen  150  und  350  (10_1  mm)  sowie  eine 
Bruchdehnung  von  mehr  als  100  %  hat,  wobei 
ein  Volumen  des  Gels  wesentlich  geringer  als 
ein  von  der  Innenflachenform  und  der  offenen 
Seite  des  Elements  eingeschlossenes  Volumen 
ist,  wobei  das  Gel  vernetzt  wird,  bevor  es  mit 
irgendeinem  Teil  des  Substrats  in  Kontakt 
kommt, 

dadurch  gekennzeichnet,  da/S  das  Gel  in  Form 
einer  dunnen  Schicht  vorliegt,  die  so  an  dem 
Element  befestigt  ist,  da/S  sie  uber  der  offenen 
Seite  des  Elements  liegt  ist,  urn  zwischen  dem 
Gel  und  der  Innenflachenform  des  Elements 
einen  offenen  Hohlraum  zu  bilden. 

2.  Gegenstand  nach  Anspruch  1,  wobei  eine  In- 
nenflachenform  des  vorgeformten  Elements  im 
wesentlichen  ein  Spiegelbild  wenigstens  eines 
Teils  der  Au/Senflachenform  des  Substrats  ist. 

3.  Gegenstand  nach  Anspruch  1,  wobei  das  von 
der  Innenflachenform  und  der  offenen  Seite 
des  vorgeformten  Elements  eingeschlossene 
Volumen  geringfugig  kleiner  als  ein  von  dem 
wenigstens  einen  Teil  der  Au/Senflachenform 
des  Substrats  definiertes  Volumen  ist. 

4.  Gegenstand  nach  Anspruch  1,  wobei  das  von 
der  Innenflachenform  und  der  offenen  Seite 
des  vorgeformten  Elements  eingeschlossene 
Volumen  im  wesentlichen  gleich  einem  von 
wenigstens  einem  Teil  der  Au/Senflachenform 
des  Substrats  definierten  Volumen  ist. 

5.  Gegenstand  nach  Anspruch  1  ,  der  ferner  Mittel 
zum  Befestigen  des  Gels  urn  einen  Umfang 
des  vorgeformten  Elements  aufweist,  wobei  die 
Befestigungsmittel  ein  Kleber  oder  eine  me- 
chanische  Klemmeinrichtung  sind,  wobei  der 
Kleber  ein  Silikon-Haftkleber  ist. 

6.  Gegenstand  nach  Anspruch  1  in  Kombination 
mit  einem  Substrat,  auf  den  er  aufgebracht  ist, 
wobei  das  vorgeformte  Element  urn  das  Sub- 
strat  herum  angeordnet  ist  und  solche  Gro/Se 
hat,  da/S  es  das  Gel  in  innigen  Kontakt  mit  dem 

Substrat  druckt  und  dadurch  das  Substrat 
schutzt. 

7.  Gegenstand  nach  Anspruch  1,  wobei  das  Gel 
5  eine  Konuspenetration  zwischen  200  und  300 

(10_1  mm),  eine  Bruchdehnung  von  mehr  als 
200  %  und  eine  Dicke  von  weniger  als  10  mm 
hat. 

io  8.  Gegenstand  nach  Anspruch  1,  wobei  das  Gel 
in  einer  flexiblen  Matrix  angeordnet  ist,  die  ein 
Material  mit  einer  Vielzahl  von  offenen  Zwi- 
schenraumen  mit  einem  mittleren  Volumen 
von  weniger  als  0,164  cm3  (0,01  inch3)  umfa/St, 

is  wobei  das  Gel  eine  Vielzahl  von  miteinander 
verbundenen  Segmenten  aufweist,  die  in  den 
Zwischenraumen  der  Matrix  liegen. 

9.  Gegenstand  nach  Anspruch  7  oder  8,  wobei 
20  eine  Au/Senflache  des  Gels  klebrig  ist  und  wo- 

bei  der  Gegenstand  ferner  eine  Abziehfolie 
aufweist,  die  entweder  uber  der  offenen  Seite 
des  Elements  und/oder  in  Kontakt  mit  einem 
wesentlichen  Teil  einer  oberen  Flache  des 

25  Gels  angeordnet  ist. 

10.  Gegenstand  nach  Anspruch  1,  der  ferner  Mittel 
aufweist,  urn  das  Element  urn  das  Substrat 
herum  zu  halten. 

30 
11.  Gegenstand  nach  Anspruch  1,  der  ferner  auf- 

weist:  ein  zweites  vorgeformtes  Element,  des- 
sen  Innenflachenform  einem  anderen  Teil  der 
Au/Senflachenform  des  Substrats  ahnlich  ge- 

35  macht  ist  und  das  eine  offene  Seite  hat; 

eine  zweite  dunne  Gelschicht,  die  entweder 
uber  der  offenen  Seite  des  zweiten  Elements 
oder  in  innigem  Kontakt  mit  wenigstens  einem 

40  wesentlichen  Teil  der  Innenflachenform  des 
zweiten  Elements  angeordnet  ist,  wobei  ein 
Volumen  der  zweiten  dunnen  Gelschicht  we- 
sentlich  geringer  als  ein  von  der  Innenflachen- 
form  und  der  offenen  Seite  des  zweiten  Ele- 

45  ments  eingeschlossenes  Volumen  ist;  und 

Mittel  zum  Befestigen  des  ersten  und  des 
zweiten  Elements  aneinander. 

50  12.  Gegenstand  nach  Anspruch  1,  wobei  die  In- 
nenflachenform  des  Elements  einer  Form  ent- 
weder  einer  Au/Senflache  eines  Bolzens  und 
einer  Mutter  oder  eines  Teils  einer  Form  von 
mittels  eines  AnschluCstucks  miteinander  ver- 

55  bundenen  rohrformigen  Elementen  entspricht. 

13.  Gegenstand  nach  Anspruch  1,  wobei  das  Ele- 
ment  eine  Offnung  durch  eine  im  ubrigen  ge- 

7 
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schlossene  Oberflache  aufweist,  die  eine  Ver- 
bindung  zwischen  dem  Hohlraum  und  Atmo- 
sphare  zula/St. 

14.  Gegenstand  nach  Anspruch  1,  wobei  das  Ele- 
ment  und  die  dunne  Gelschicht  gemeinsam 
eine  vollstandig  geschlossene  Oberflache  bil- 
den. 
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