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Description 

BACKGROUND  OF  THE  INVENTION 

5  This  invention  relates  to  a  method  of  thermally  fusing  constituent  materials  for  fabricating  containers,  and 
more  particularly  to  a  method  by  which  a  surface  comprising  a  polyolef  in  and  a  polyester  portion  can  be  ther- 
mally  fused  to  a  polyester  surface. 

Containers  of  beverages  such  as  milk,  milk  beverages,  fruit  beverages  and  alcoholic  beverages  are  con- 
ventionally  fabricated  of  paper  base  the  inner  surface  of  which  is  treated  with  polyolef  ins  and  the  use  of  such 

10  constituent  materials  has  been  justified  principally  because  of  their  hygienic  property,  waterproofness,  mois- 
ture  resistance  and  heat  sealability. 

Among  the  conventional  constituent  materials  for  fabricating  containers,  those  which  have  a  body  as 
shown  in  Fig.  2,  particularly  one  intended  to  contain  alcoholic  beverages,  are  so  adapted  that  the  end  faces 
of  constituent  materials  will  not  be  exposed  at  the  joint  to  contact  the  contents  of  the  container.  Such  end  por- 

15  tions  that  are  thermally  fused  together  are  encircled  by  A  in  Fig.  2  and  shown  enlarged  in  cross  section  in  Fig. 
3.  The  end  portion  of  one  constituent  material  is  folded  inwardly  by  the  length  necessary  for  bonding  and  the 
outer  surface  of  the  resulting  turnup  is  bonded  to  the  inner  surface  of  the  corresponding  end  portion  of  the 
other  material.  The  method  commonly  used  to  achieve  this  consists  of  removing  the  outer  portion  of  base  paper 
(i.e.,  the  portion  that  corresponds  to  the  turnup  and  which  extends  generally  to  the  center  of  the  paper  in  the 

20  direction  of  its  thickness)  by  a  certain  length  from  its  end  and  folding  back  the  remaining  inner  half  portion  of 
paper  thickness  in  the  outer  removed  area.  Consequently,  the  inner  surfaces  of  the  two  constituent  materials 
are  bonded  together  in  the  area  indicated  by  X  in  Fig.  3  whereas  the  outer  surface  of  one  material  is  bonded 
to  the  inner  surface  of  the  other  material  in  the  area  indicated  by  Y. 

Polyolef  ins  have  conventionally  been  used  as  constituent  materials  for  both  the  inner  and  outer  surfaces 
25  of  containers.  In  fact,  however,  polyolef  ins  will  adsorb  or  be  permeable  to  the  flavor  ingredients  of  beverages, 

so  that  containers  that  use  polyolef  ins  as  materials  for  making  the  inner  surfaces  are  unable  to  maintain  the 
inherent  aroma  and  taste  of  beverages.  In  addition,  when  constituent  materials  are  prepared  by  extrusion  coat- 
ing  of  polyolef  ins,  oxidation  is  likely  to  occur  to  produce  a  malodor. 

With  a  view  to  solving  these  problems,  constituent  materials  for  containers  that  replace  polyolef  ins  by  poly- 
30  esters,  particularly  those  having  good  heat  sealability,  in  the  inside  layer  of  the  container  wall  have  been  pro- 

posed.  This  approach,  however,  has  been  found  to  be  impractical  if  the  constituent  material  to  be  bonded  are 
based  on  paper  since  paper  which  works  as  a  heat  insulator  prevents  effective  heat  sealing  of  the  end  portions 
to  be  bonded  together.  Under  these  circumstances,  the  two  surfaces  to  be  thermally  fused  are  scorched  with 
a  gas  burner  or  some  other  suitable  device  until  they  are  melted,  whereupon  the  molten  surfaces  are  super- 

35  posed  one  on  the  other  to  be  fused  together.  This  method  is  commonly  referred  to  as  a  "flame  treatment"  (see 
JP-A-1  24  1434).  However,  if  one  of  the  two  surfaces  to  be  bonded  is  composed  of  two  or  more  materials,  for 
example,  a  polyester  portion  and  a  polyolef  in  portion,  a  flame  treatment  will  produce  lower  oxides  on  the  sur- 
face  of  the  polyester  portion.  The  oxides  prevent  the  polyester  surface  from  being  effectively  bonded  to  the 
other  surface  which  is  solely  made  of  a  polyester,  whereby  incomplete  bonding  occurs  in  the  area  indicated 

40  by  X  in  Fig.  3. 

SUMMARY  OF  THE  INVENTION 

An  object,  therefore,  of  the  present  invention  is  to  provide  a  method  by  which  a  surface  having  a  polyolef  in 
45  and  a  polyester  portion  can  be  thermally  fused  to  a  polyester  surface  to  produce  high  bond  strength. 

The  invention  relates  to  a  method  by  which  a  member  having  a  surface  comprising  at  least  a  polyolefin 
and  a  polyester  portion  and  a  member  having  a  polyester  surface  are  thermally  fused  together  at  said  two 
surfaces  and  it  comprises  subjecting  said  first  surface  comprising  at  least  a  polyolefin  and  a  polyester  portion 
to  a  flame  treatment,  then  treating  said  first  surface  with  hot  air,  on  the  other  hand,  treating  said  second  sur- 

50  face  with  hot  air,  and  finally  compressing  the  two  surfaces  to  be  thermally  fused  together. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  schematically  the  sequence  of  steps  of  performing  thermal  fusion  by  a  method  according  to 
55  an  embodiment  of  the  present  invention; 

Fig.  2  is  a  perspective  view  showing  the  body  of  a  container  fabricated  by  the  method  of  the  present  in- 
vention;  and 
Fig.  3  is  an  enlarged  cross  section  of  the  portion  indicated  by  A  in  Fig.  2  which  shows  part  of  the  area 
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bonded  by  the  method  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
5 

Fig.  1  shows  schematically  the  sequence  of  steps  of  fabricating  the  body  of  a  container  by  the  method  of 
thermal  fusion  of  the  present  invention.  Referring  to  Fig.  1,  a  laminated  film  1  having  on  one  side  a  polyester 
surface  2  that  will  provide  the  inner  surface  of  a  container  and,  on  the  other  side,  a  polyolefin  surface  3  that 
will  provide  the  outer  surface  of  the  container  as  well  as  a  polyester  surface  2  at  one  end  portion  4  is  subjected 

10  to  a  flame  treatment  with  the  polyester  surface  at  end  portion  4  and  the  polyolefin  surface  being  exposed  to 
the  flame  of  a  gas  burner  5  as  shown  in  Fig.  1  A.  Subsequently,  those  polyester  and  polyolefin  surfaces  are 
treated  with  hot  air  coming  through  nozzles  6.  On  the  other  hand,  the  other  end  portion  of  the  polyester  surface 
on  one  side  of  the  film  is  treated  with  hot  air  coming  through  nozzles  6.  After  these  treatments,  the  end  portion 
4  is  folded  inwardly  by  the  length  necessary  for  bonding  and  the  outer  surface  of  the  resulting  turnup  is  brought 

15  into  contact  with  the  polyester  surface  at  the  other  end  which  has  been  subjected  to  treatment  with  hot  wir  as 
shown  in  Fig.  1B.  followed  by  compression  and  thermal  fusion  to  make  the  body  of  a  container  having  the  inner 
and  outer  surfaces  bonded  together  as  shown  in  Fig.  1C. 

The  flame  treatment  performed  in  the  present  invention  on  the  surface  comprising  a  polyolefin  and  a  poly- 
ester  portion  is  primarily  intended  to  introduce  polar  groups  by  oxidizing  the  polyolefin.  Atypical  procedure  of 

20  this  flame  treatment  is  by  establishing  contact  with  a  flame  produced  by  combustion  with  a  establishmixture 
of  air  and  an  inflammable  gas  such  as  propane.  The  contact  time  is  preferably  in  the  range  of  0.001  -  1.5  sec- 
onds,  more  preferably  0.1  -  0.6  second.  If  the  contact  time  is  less  than  0.001  second,  the  polyolefin  will  not 
be  sufficiently  activated  to  produce  a  desired  bond  with  the  polyester.  If  the  contact  time  is  longer  than  1.5 
seconds,  the  two  polyester  surfaces  can  sometimes  fail  to  be  bonded  together  effectively  by  treatment  with 

25  hot  air. 
The  hot  air  treatment  performed  on  both  the  polyester  surface  and  the  flame-treated  surface  comprising 

a  polyolefin  and  a  polyester  portion  is  intended  to  soften  those  two  surfaces.  Atypical  procedure  of  this  hot 
air  treatment  is  by  blowing  hot  (300  -  1,000°C)  air  against  each  surface  through  nozzles  for  0.2  -  5  seconds. 
The  surface  comprising  a  polyolefin  and  a  polyester  portion  need  not  be  treated  with  hot  air  immediately  after 

30  the  flame  treatment  but  it  is  preferably  treated  in-line  with  the  flame  treatment. 
In  the  present  invention,  the  two  surfaces  are  superposed  one  on  the  other  after  the  hot  air  treatment, 

preferably  just  after  the  treatment,  and  are  compressed  so  that  they  are  thermally  fused  together  in  a  molten 
state.  The  compression  of  the  two  surfaces  is  preferably  conducted  at  pressures  not  lower  than  0.05  kg/cm2. 

The  term  "a  member  having  a  surface  that  comprises  at  least  a  polyolefin  and  a  polyester  portion"  means 
35  one  having  at  least  the  following  two  portions,  one  where  a  polyolef  in  is  exposed  on  the  surface  as  exemplified 

by  portion  Y  in  Fig.  3  and  the  otherwhere  a  polyester  is  exposed  on  the  surface  as  exemplified  by  portion  X 
in  Fig.  3.  Illustrative  polyolefins  include  polyethylene  and  polypropylene.  In  consideration  of  the  ease  with 
which  containers  can  be  fabricated,  preferred  polyesters  are  those  polyester  resins  which  have  high  heat  seal- 
ability.  Examples  of  such  "heat-sealable"  polyester  resins  include  low-crystallinity  and  non-crystalline  poly- 

40  ester  resins  that  have  glass  transition  temperatures  (Tg)  of  50  -  150°C.  The  use  of  polyester  resins  having  Tg 
of  less  than  50°C  can  sometimes  cause  problems  such  as  blocking  of  the  resin  which  softens  and  becomes 
sticky  during  subsequent  processing  and  storage  of  the  container.  Using  polyester  resins  having  Tg  higher  than 
1  50°C  can  sometimes  introduce  difficulty  in  making  bags  or  boxes  by  heat  sealing.  Further,  highly  crystalline 
polyester  resins  are  not  only  low  in  heat  sealability  but  also  brittle. 

45  Polyester  resins  are  copolymers  of  polybasic  acids  and  polyols.  Preferred  polybasic  acids  are  those  which 
contain  terephthalic  acid  as  a  main  component  and  preferred  polyols  are  those  which  contain  ethylene  glycol 
as  a  main  component.  Other  polybasic  acids  and  polyols  can  be  contained  as  comonomer  components. 

Specific  examples  of  heat-sealable  polyesters  that  can  be  used  in  the  present  invention  include:  (1)  a  co- 
condensation  polymer  of  ad  iol  and  two  or  more  dibasic  acids  including  terephthalic  acid  as  a  main  component; 

so  (2)  a  co-condensation  polymer  of  terephthalic  acid  and  two  or  more  diols;  and  (3)  a  polymer  alloy  consisting 
of  a  modified  polyolefin  and  polyethylene  terephthalate  or  the  co-condensation  polymer  (1)  or  (2). 

Other  dibasic  acids  than  terephthalic  acid  that  can  be  used  as  comonomer  components  include:  aromatic 
dicarboxylic  acids  such  as  isophthalic  acid,  naphthalenedicarboxylic  acid,  diphenyl  dicarboxylic  acid  diphe- 
noxyethane  dicarboxylic  acid,  diphenylether  dicarboxylic  acid  and  diphenylsulfone  dicarboxylic  acid;  alicyclic 

55  dicarboxylic  acids  such  as  hexahydroterephthalic  acid  and  hexahydroisophthalic  acid;  aliphatic  dicarboxylic 
acids  such  as  adipic  acid,  sebacic  acid  and  azelaic  acid;  and  oxyacids  such  as  p-p-hydroxyethoxybenzoic  acid, 
p-oxybenzoic  acid  and  s-oxycaproic  acid. 

Exemplary  diols  are  glycols  such  as  ethylene  glycol,  propylene  glycol,  1,4-butanediol,  1,4-dicyclohexane- 
dimethanol,  tri  methylene  glycol,  tetramethylene  glycol,  hexamethylene  glycol,  decamethylene  glycol,  neopen- 
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tyl  glycol,  diethylene  glycol,  1,1-cyclohexanedimethylol,  1,4-cyclohexanedimethylol,  2,2-bis(4-p-hydroxye- 
thoxyphenyl)propane,  bis-(4-p-hydroxyethoxyphenyl)sulfonecyclohexanediol,  1,4-bis(p-hydroxyethoxy)ben- 
zene  and  1,3-bis(p-hydroxyethoxy)benzene. 

5  Exemplary  modified  polyolef  ins  include  copolymers  of  ethylene  and  unsaturated  carboxylic  acids  or  esters 
thereof,  as  well  as  ionomers.  Illustrative  unsaturated  carboxylic  acids  or  esters  thereof  include  acrylic  acid, 
methacrylic  acid,  methyl  acrylate,  methyl  methacrylate,  ethyl  acrylate  and  ethyl  methacrylate.  Copolymers  of 
ethylene  and  unsaturated  carboxylic  acids  or  esters  thereof  preferably  contain  unsaturated  carboxylic  acids 
in  amounts  of  3  -  20  wt%;  in  the  case  of  esters  of  such  unsaturated  carboxylic  acids,  their  content  is  preferably 

10  in  the  range  of  1  -  20  wt%. 
The  above-described  polyester  resins  to  be  used  in  the  present  invention  may  contain  nucleating  agents 

or  various  additives  including  lubricants,  anti-blocking  agents,  stabilizers,  anti-haze  agents  and  colorants. 
Useful  nucleating  agents  are  the  fine  particles  of  polyolefins  or  inorganic  materials  having  a  particle  size  of 
2  -  10  urn.  Exemplary  polyolefins  include  low-density  polyethylene,  high-density  polyethylene,  linear  low-den- 

15  sity  polyethylene  and  polypropylene;  exemplary  inorganic  materials  include  carbon  black,  talc,  gypsum,  silica, 
alumina,  calcium  carbonate,  titanium  dioxide,  graphite,  glass  powder  and  metal  powders. 

The  term  "a  member  having  a  polyester  surface"  as  used  herein  means  one  the  surface  of  which  is  solely 
composed  of  a  polyester  that  may  be  the  same  as  the  "heat-sealable  polyester  resins"  described  above. 

In  the  present  invention,  the  member  having  a  surface  comprising  at  least  a  polyolefin  and  a  polyester 
20  portion  may  be  a  separate  film  member  from  the  member  having  a  polyester  surface.  But  from  the  viewpoint 

of  ease  of  container  fabrication,  the  two  members  are  preferably  integrated  in  the  form  of  a  single  film,  for 
example,  a  laminated  film  having  a  polyester  surface  layer  on  one  side  of  a  substrate  and  a  polyolefin  surface 
layer  on  the  other  side  that  has  an  end  portion  composed  of  a  polyester  part  and  a  polyolefin  part  as  shown 
in  Fig.  3.  From  the  viewpoint  of  ease  of  container  fabrication,  the  width  of  the  turnup  of  the  portion  including 

25  the  polyester  surface,  or  the  length  of  area  X  in  Fig.  3,  preferably  ranges  from  1  to  15  mm.  Illustrative  layer 
arrangements  that  can  be  adopted  in  such  laminated  films  include  the  combination  of  "polyester/adhesive  lay- 
er/drawn  plastics/metal  foil/adhesive  resin/paper/polyethylene"  and  that  of  "polyester/adhesive  layer/drawn 
plastics  with  an  evaporated  glass  coat/adhesive  resin/paper/polyethylene".  If  the  body  of  a  container  having 
the  shape  shown  in  Fig.  2  is  to  be  fabricated  by  the  method  of  the  present  invention,  the  area  shown  in  Fig.  3 

30  where  two  end  portions  are  thermally  fused  together  comprises  a  polyester  layer  7,  an  adhesive  layer  8,  a 
biaxially  drawn  polyester  layer  9,  paper  10,  an  aluminum  foil  11,  and  a  polyolefin  layer  12. 

In  the  layer  arrangements  described  above,  the  polyester  and  polyethylene  layers  are  each  made  of  the 
polymers  already  discussed  above  and  their  thicknesses  are  preferably  within  the  ranges  of  5  -  60  urn  and  5 
-  50  urn,  respectively. 

35  The  adhesive  layer  may  be  composed  of  an  adhesive  resin,  a  laminate  of  such  an  adhesive  resin  and  a 
polyolefin,  or  an  adhesive  agent  or  a  pri  mer  coating  agent.  Exemplary  adhesive  resins  include  ethylene-a-ole- 
finic  copolymers  and  unsaturated  carboxylic  acid  modified  polyolefins  having  densities  not  higher  than  0.910. 
Exemplary  polyolefins  include  polyethylene,  polypropylene,  polybutene,  an  ethylene-vinyl  acetate  copolymer, 
an  ethylene-acrylic  acid  copolymer,  an  ethylene-methacrylic  acid  copolymer,  and  an  ethylene-a-olefinic  co- 

40  polymer.  The  term  "unsaturated  carboxylic  acid  modified  polyolefins"  as  used  herein  means  the  polyolefins 
listed  above  that  are  copolymerized  or  graft-polymerized  with  a  carboxylic  acid  group,  an  acid  anhydride  group 
or  derivatives  thereof.  Specific  examples  of  a  carboxylic  acid  group,  an  acid  anhydride  group  and  derivatives 
thereof  include  methacrylic  acid,  maleic  acid,fumaric  acid,  methacrylic  acid  anhydride,  maleic  anhydride,  ethyl 
methacrylate,  glycidyl  acrylate  and  glycidyl  methacrylate.  Exemplary  adhesives  include  one-  or  two-part  re- 

45  active  urethane  based  adhesives,  polyester  based  adhesives,  acrylic=urethane  based  adhesives  and  epoxy- 
urethane  based  adhesives.  Exemplary  primer  coating  agents  include  polyethyleneimine  and  alkyl  titanates. 

Drawn  plastic  layers  may  be  provided  in  order  to  prevent  permeation  of  the  contents  due  to  cracking  in 
metal  foils  orf  ilms  having  an  evaporated  glass  coat.  Drawn  plastics  that  are  preferably  contained  in  the  drawn 
plastic  layer  are  biaxially  drawn  polyester  or  nylon  resins  that  are  prepared  by  biaxially  drawing  polyester  or 

so  nylon  resins  by  a  factor  of  4  -  6  in  both  the  machine  and  transverse  directions  and  then  heat  setting  the  drawn 
resins. 

The  substrate  of  the  laminate  to  be  used  in  the  present  invention  may  be  of  any  type  that  is  usable  as  a 
structural  support  for  containers  and,  preferably,  paper  is  contained  in  the  constituent  layer  of  the  substrate. 
Preferred  examples  of  paper  that  can  be  incorporated  in  the  substrate  include  white  paper  board,  milk  carton 

55  paper  and  acid-resistant  paper  that  have  basis  weights  of  1  00  -  400  g/m2. 
The  paper  in  the  substrate  is  usually  provided  with  a  metal  foil  that  renders  the  container  impervious  to 

beverages,  and  a  preferred  metal  foil  is  an  aluminum  foil  having  a  thickness  of  6  -  200  urn.  Metal  foils  may  be 
provided  on  the  substrate  paper  with  the  aid  of  unsaturated  carboxylic  acid  modified  polyolefins,  ionomer  res- 
ins  and  other  resins  that  are  the  same  as  the  already  discussed  adhesive  resins. 

4 
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Containers  that  are  preferably  fabricated  using  the  method  of  the  present  invention  are  those  in  various 
forms  which  are  intended  to  contain  highly  permeable  beverages  including  alcoholic  beverages,  whiskeys, 
juice,  coffee,  ptisan,  oolong,  mineral  water  and  soup. 

5  The  following  examples  are  given  for  the  purpose  of  further  illustrating  the  present  invention  but  are  in  no 
way  to  be  taken  as  limiting. 

Example  1 

10  One  end  of  a  laminate  having  the  layer  arrangement  shown  below  had  the  polyethylene  layer  separated 
from  the  inner  paper  layer  by  a  given  length  from  that  end.  The  remaining  part  including  the  polyester  layers 
was  folded  back  inwardly  by  a  width  of  8  mm  in  such  a  way  that  the  polyester  (PET)  layer  would  be  positioned 
as  the  outer  layer,  whereby  a  laminated  film  having  a  surface  comprising  both  a  polyester  and  a  polyethylene 
portion  was  prepared. 

15 
Layer  arrangement 

P o l y e s t e r   ( P E T ) /   b i a x i a l l y   o r i e n t e d   p o l y e s t e r   ( O P E T ) /  
(60  urn)  (12  urn) 

20 
a l u m i n u m   f o i l   ( A l ) /  

(9  um) 

i o n o m e r   /  p a p e r   /  p o l y e t h y l e n e   ( P E )  
25  (20  um)  (320  g/m2)  (20  Um) 

where  the  polyester  was  Selar  PTX  207  (product  of  Mitsui-Du  Pont  Polychemical  Co.,  Ltd.)  which  was  com- 
posed  of  terephthalic  acid,  isophthalic  acid  and  ethylene  glycol. 

30  The  surface  of  the  laminated  film  having  a  polyester  and  a  polyethylene  portion  as  shown  in  Fig.  1  was 
scorched  with  a  flame  produced  by  combustion  of  a  gaseous  mixture  of  propane  and  air.  Following  this  flame 
treatment  for  0.5  second,  hot  air  (400°C)  from  nozzles  6  was  blown  against  the  treated  surface  of  polyester 
and  polyethylene  portions  as  well  as  the  polyester  surface  at  the  other  end  for  1  .5  seconds.  After  the  hot  air 
treatment,  the  two  ends  of  the  film  were  immediately  compressed  at  a  pressure  of  0.2  kg/cm2  so  that  they 

35  were  thermally  fused.  The  strength  of  the  resulting  bond  was  measured  by  the  following  method  and  the  result 
is  shown  in  Table  1  below.  Measurement  of  bond  strength:  The  bonded  film  was  cut  to  a  strip  15  mm  wide  and 
the  two  sides  of  the  film  were  pulled  apart  at  a  speed  of  300  mm/min  to  measure  the  bond  strength. 

Examples  2 - 6  
40 

The  procedure  of  Example  1  was  repeated  except  that  the  polyester  was  replaced  by  PET  G  5116  (product 
of  Eastman  Kodak  Company)  which  was  the  condensation  product  of  a  dibasic  acid  component  and  a  glycol 
component  containing  1  ,4-cyclohexanedi  methanol  (Example  2).  The  procedure  of  Example  1  was  also  repeat- 
ed  except  that  the  time  of  hot  air  treatment  or  flame  treatment  was  changed  as  shown  in  Table  1  (Examples 

45  3  -  5).  Further,  the  procedure  of  Example  1  was  repeated  except  that  the  polyester  was  replaced  by  a  blend 
of  Selar  PTX  207  (composed  of  terephthalic  acid,  isophthalic  acid  and  ethylene  glycol)  with  10  wt%  ionomer 
resin  (Example  6).  The  bond  strength  of  each  sample  was  measured  as  in  Example  1  and  the  results  are  shown 
in  Table  1. 

so  Comparative  Examples  1 - 4  

The  procedure  of  Example  1  was  repeated  except  that  no  flame  treatment  was  conducted  (Comparative 
Example  1).  The  procedure  of  Comparative  Example  1  was  repeated  except  that  the  time  of  hot  air  treatment 
was  changed  as  shown  in  Table  1  (Comp.  Ex.  2  and  3).  Further,  the  procedure  of  Example  6  was  repeated 

55  except  that  no  flame  treatment  was  conducted  (Comp.  Ex.  4  ).  The  bond  strength  of  each  comparative  sample 
was  measured  as  in  Example  1  and  the  results  are  shown  in  Table  1  . 
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Comparative  Examples  5 - 8  

The  procedure  of  Example  1  was  repeated  except  that  no  hot  air  treatment  was  conducted  (Comparative 
Example  5).  The  procedure  of  Comparative  Example  5  was  repeated  except  that  the  time  of  flame  treatment 
was  changed  as  shown  in  Table  1  (Comp.  Ex.  6  -  8).  The  bond  strength  of  each  comparative  sample  was  meas- 
ured  as  in  Example  1  and  the  results  are  shown  in  Table  1. 
(The  remaining  space  is  left  blank.) 

Table  1 

Run  Time  of  Time  of  Bond  s t r e n g t h ,   kgf/15  mm 
No.  flame  hot  air  p o l y o l e f i n /   p o l y e s t e r /  

t r e a t -   t r e a t -   p o l y e s t e r   p o l y e s t e r  
ment,  sec  ment,  sec  

1  0.5  1.5  0.8  2 . 3  

2  0.5  1.5  0.8  2 .5  

Example  3  0.5  2.0  1.1  3 .0  

4  1.0  1.5  0.8  1 .8  

5  0.1  1.5  0.6  2 . 3  

6  0.5  1.5  1.2  3 .0  

^  1  -  1.5  0.1  2 . 7  

2  -  1.0  0.1  1 .3  

3  -  2.0  0.2  3 . 0  

Comparative  4  -  1.5  0.6  3 . 0  

Example  5  0.5  -  0.8  0 .2  

6  1.0  -  0.8  0 . 3  

7  0.3  -  not  bonded  not  bonded 

8  2.0  -  N.A.  due  to  N.A.  due  t o  
excess ive   e x c e s s i v e  
heat  h e a t  

As  is  clear  from  Table  1  ,  the  strength  of  bond  between  polyolefin  and  polyester  surfaces  was  insufficient 
in  Comparative  Examples  1-4  where  only  hot  air  treatment  was  conducted,  whereas  the  bonding  between 
polyester  surfaces  was  either  insufficient  or  impossible  in  Comparative  Examples  5-8  where  only  flame  treat- 
ment  was  conducted.  However,  in  Examples  1-6,  satisfactory  bonding  was  accomplished  both  between  a 
polyolefin  and  a  polyester  surface  and  between  polyester  surfaces  since  a  flame  treatment  was  followed  by 
a  hot  air  treatment. 

As  discussed  on  the  foregoing  pages,  the  method  of  the  present  invention  insures  that  a  surface  compris- 
ing  a  polyolefin  and  a  polyester  portion  can  be  thermally  fused  to  a  polyester  surface  in-line  with  aflame  treat- 
ment  and  a  hot  air  treatment  while  achieving  satisfactory  strength  of  bond. 
(The  remaining  space  is  left  blank.) 

An  improved  method  by  which  a  member  having  a  surface  comprising  at  least  a  polyolefin  and  a  polyester 
portion  and  a  member  having  a  polyester  surface  are  thermally  fused  together,  which  method  comprises  sub- 
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jecting  said  first  surface  comprising  at  least  a  polyolefin  and  a  polyester  portion  to  a  flame  treatment,  then 
treating  said  first  surface  with  hot  air,  on  the  other  hand,  treating  said  second  surface  with  hot  air,  and  finally 
compressing  the  two  surfaces  to  be  thermally  fused  together.  This  method  insures  that  the  surface  comprising 
a  polyolefin  and  a  polyester  portion  is  thermally  fused  to  the  polyester  surface  to  produce  high  bond  strength. 
(The  remaining  space  is  left  blank.) 

Claims 

1.  A  method  by  which  a  member  having  a  surface  comprising  at  least  a  polyolefin  and  a  polyester  portion 
(2,3)  and  a  member  having  a  polyester  surface  (2)  are  thermally  fused  together  at  said  two  surfaces,  which 
comprises  subjecting  said  first  surface  comprising  at  least  a  polyolefin  and  a  polyester  portion  (2,3)  to  a 
flame  treatment,  then  treating  said  first  surface  with  hot  air,  on  the  other  hand,  treating  said  second  sur- 

15  face  with  hot  air,  and  finally  compressing  the  two  surfaces  to  be  thermally  fused  together. 

2.  A  method  according  to  claim  1  wherein  the  flame  treatment  is  conducted  for  a  contact  time  of  0.001  -  1  .5 
seconds. 

20  3.  A  method  according  to  claim  1  wherein  said  hot  air  treatment  is  conducted  with  hot  air  being  blown  at  300 
-  1  ,000°C  for  0.2  -  5  seconds. 

4.  A  method  according  to  claim  1  wherein  the  flame  treatment  is  conducted  in-line  with  the  hot  air  treatment. 

5.  A  method  according  to  claim  1  wherein  the  polyolefin  of  which  said  polyolefin  portion  is  composed  is  poly- 
25  ethylene  or  polypropylene. 

6.  A  method  according  to  claim  1  wherein  the  polyester  of  which  said  polyester  portion  is  composed  is  a 
heat-sealable  polyester  resin. 

30  7.  A  method  according  to  claim  6  wherein  said  heat-sealable  polyester  resin  has  a  glass  transition  temper- 
ature  of  50-  150°C. 

8.  A  method  according  to  claim  1  wherein  said  member  having  a  surface  comprising  at  least  a  polyolefin 
and  a  polyester  portion  (2,3)  and  said  member  having  a  polyester  surface  (2)  are  included  in  a  single  film 

35  (1). 

9.  A  method  according  to  claim  8  wherein  said  single  film  (1)  is  a  laminated  film  having  a  polyester  surface 
layer  (2)  on  one  side  of  a  substrate  and  a  polyolefin  surface  layer  (3)  on  the  other  side  which  has  an  end 
portion  comprising  a  polyester  and  a  polyolefin  portion. 

10.  A  method  according  to  claim  9  wherein  said  laminated  film  (1)  has  a  paper-containing  substrate. 

11.  A  method  according  to  claim  9  wherein  said  polyester  portion  has  a  width  of  1  -  15  mm. 
(The  remaining  space  is  left  blank.) 

Patentanspruche 

1.  Verfahren,  bei  dem  ein  Material  mit  einer  Oberflache,  die  mindestens  einen  Polyolefin-  und  einen  Poly- 
esterbereich  (2,3)  umfalit,  und  ein  Material  mit  einer  Polyesteroberf  lache  (2)  an  den  beiden  Oberf  lachen 
thermisch  zusammengeschmolzen  werden,  umfassend  die  Unterwerfung  derersten  Oberflache,  die  min- 
destens  einen  Polyolefin-  und  einen  Polyesterbereich  (2,3)  umfalit,  einer  Flammbehandlung,  wobei  an- 
schlieliend  eine  Behandlung  derersten  Oberflache  und  andererseits  derzweiten  Oberflache  mit  Heililuft 
erfolgt,  und  die  beiden  Oberflachen  zum  Schluli  zusammengeprelit  werden,  um  sie  thermisch  zusam- 
menzuschmelzen. 

2.  Verfahren  nach  Anspruch  1,  wobei  die  Flammbehandlung  innerhalb  einer  Kontaktzeit  von  0,001  -  1,5  Se- 
kunden  durchgefuhrtwird. 

3.  Verfahren  nach  Anspruch  1,  wobei  die  Heililuft  behandlung  mit  Heililuft  durchgefuhrtwird,  die  0,2  -  5  Se- 
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kunden  lang  bei  300  -  1.000°C  aufgeblasen  wird. 

4.  Verfahren  nach  Anspruch  1,  wobei  die  Flammbehandlung  und  die  Heililuftbehandlung  aufeinander  fol- 
gen. 

5.  Verfahren  nach  Anspruch  1,  wobei  das  Polyolefin,  aus  das  der  Polyolef  inbereich  besteht,  Polyethylen 
oder  Polypropylen  ist. 

6.  Verfahren  nach  Anspruch  1,  wobei  der  Polyester,  aus  dem  der  Polyesterbereich  besteht,  ein  heilisiegel- 
bares  Polyesterharz  ist. 

7.  Verfahren  nach  Anspruch  6,  wobei  das  heilisiegelbare  Polyesterharz  eine  Glasubergangstemperaturvon 
50-  150°C  aufweist. 

8.  Verfahren  nach  Anspruch  1,  wobei  das  Material  mit  einer  Oberflache,  die  mindestens  einen  Polyolef  in- 
und  einen  Polyesterbereich  (2,3)  umfalit,  und  das  Material  mit  einer  Polyesteroberflache  (2)  in  einem  ein- 
zelnen  Film  (1)  eingeschlossen  sind. 

9.  Verfahren  nach  Anspruch  8,  bei  dem  der  einzelne  Film  (1)  ein  laminierter  Film  mit  einer  Polyesterober- 
flachenschicht  (2)  auf  einer  Seite  eines  Substrats  und  einer  Polyolef  inoberflachenschicht  (3)  auf  der  an- 
deren  Seite  ist,  die  einen  Endbereich  aufweist,  der  einen  Polyester-  und  einen  Polyolef  inbereich  umfalit. 

10.  Verfahren  nach  Anspruch  9,  wobei  der  laminierte  Film  (1)  ein  papierhaltiges  Substrat  aufweist. 

11.  Verfahren  nach  Anspruch  9,  wobei  der  Polyesterbereich  eine  Breite  von  1-15  mm  aufweist. 

Revendications 

1.  Precede  par  lequel  un  element  pourvu  d'une  surface  comprenant  au  moins  une  partie  en  polyolef  ine  et 
une  partie  en  polyester  (2,  3)  et  un  element  pourvu  d'une  surface  en  polyester  (2)  sont  joints  par  fusion 
thermique  sur  les  deux  surfaces,  ce  procede  comportant  les  phases  qui  consistent  a  soumettre  ladite 
premiere  surface  comprenant  au  moins  une  partie  en  polyolef  ine  et  une  partie  en  polyester  (2,  3)  a  un 
traitement  a  la  f  lamme,  ensuite  a  traiter  ladite  premiere  surface  avec  de  I'air  chaud,  et  d'autre  part  a  traiter 
ladite  deuxieme  surface  par  de  I'air  chaud,  et  f  inalement  a  serrer  les  deux  surfaces  pour  les  joindre  I'une 
a  I'autre  par  fusion  thermique. 

2.  Procede  suivant  la  revendication  1  ,  dans  lequel  le  traitement  a  la  flamme  est  effectue  pendant  un  temps 
de  contact  de  0,001  a  1,5  secondes. 

3.  Procede  suivant  la  revendication  1,  dans  lequel  ledit  traitement  a  air  chaud  est  effectue  avec  de  I'air  chaud 
souffle  a  une  temperature  de  300  a  1  .000°C  pendant  0,2  a  5  secondes. 

4.  Procede  suivant  la  revendication  1,  dans  lequel  le  traitement  a  la  flamme  est  effectue  en  ligne  avec  le 
traitement  a  air  chaud. 

5.  Procede  suivant  la  revendication  1,  dans  lequel  la  polyolef  ine  constituant  la  partie  en  polyolef  ine  est  le 
polyethylene  ou  le  polypropylene. 

6.  Procede  suivant  la  revendication  1,  dans  lequel  le  polyester  constituant  la  partie  en  polyester  est  une 
resine  polyester  thermosoudable. 

7.  Procede  suivant  la  revendication  6,  dans  lequel  la  resine  polyester  thermosoudable  a  une  temperature 
de  transition  vitreuse  de  50  a  150°C. 

8.  Procede  suivant  la  revendication  1  ,  dans  lequel  ledit  element  comportant  une  surface  qui  comprend  au 
moins  une  partie  en  polyolef  ine  et  une  partie  en  polyester  (2,  3)  et  ledit  element  comportant  une  surface 
en  polyester  (2)  sont  inclus  dans  une  feuille  unique  (1). 

9.  Procede  suivant  la  revendication  8,  dans  lequel  ladite  feuille  unique  (1)  est  une  feuille  stratifiee  compor- 
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tant  une  couche  superf  icielle  (2)  en  polyester  sur  une  des  faces  d'un  substrat  et  une  couche  superf  icielle 
(3)  en  polyolef  ine  sur  I'autre  face  qui  a  une  partie  d'extremite  comprenant  une  partie  en  polyester  et  une 
partie  en  polyolef  ine. 

Procede  suivant  la  revendication  8,  dans  lequel  ladite  feuille  stratif  iee  (1)  comporte  un  substrat  contenant 
du  papier. 

Procede  suivant  la  revendication  9,  dans  lequel  ladite  partie  en  polyester  a  une  largeurde  1  a  15  mm. 



EP  0  445  524  B1 

F I G .   I 

10 



EP  0  445  524  B1 

F I G . 2   F I G .   3  

11 


	bibliography
	description
	claims
	drawings

