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©  Mold  for  high-frequency  welding. 

©  A  mold  for  high-frequency  welding  two  layers  of 
polyurethane-based  and/or  high-density  plastic  ma- 
terial  having  a  thickness  comprised  between  0.5  and 
5  millimeters  each.  The  mold  (1)  has  at  least  one 
lower  electrode  (5)  which  is  provided  with  one  or 
more  protruding  elements  (15)  at  the  welding  region. 
The  mold  allows  to  obtain  high-frequency  welding 
with  materials  having  a  considerable  thickness. 
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The  present  invention  relates  to  a  mold  for 
high-frequency  welding,  particularly  for  two  layers 
of  polyurethane-based  plastic  material  having  a 
considerable  thickness. 

In  high-frequency  welding,  the  heat  is  pro- 
duced  by  the  current  flow  induced  by  a  high- 
frequency  electromagnetic  field.  High-frequency 
welding  is  currently  used  for  welding  films  or 
sheets  having  a  thickness  comprised  between  one 
tenth  and  five  tenth  of  millimeter. 

By  applying  a  compression  force,  for  example 
by  means  of  an  adapted  two-part  mold,  molecular 
interpenetration  of  two  superimposed  flaps  to  be 
welded  is  obtained. 

High-density  materials,  such  as  polyvinylch- 
loride,  are  among  the  plastic  materials  used. 

In  using  this  material,  the  magnetic  variations 
occur  at  very  high  frequencies,  around  27  MHz, 
and  this  is  done  to  obtain  significant  temperature 
increases. 

Currently,  high-frequency  welding  is  less  and 
less  used  for  polyvinylchloride,  because  if  this  ma- 
terials  burns,  highly  toxic  gases  can  form. 

Furthermore,  high-frequency  welding  requires 
the  use  of  thin  flexible  materials  which  cannot  be 
used  in  the  structural  components  of  some  pro- 
ducts,  such  as,  for  example,  plastic  sports  shoes 
such  as  ski  boots  or  roller  skates,  where  the  com- 
ponents  must  have  a  high  rigidity. 

The  aim  of  the  present  invention  is  to  over- 
come  the  above  problems  by  providing  a  mold 
which  allows  to  high-frequency  weld  polyurethane- 
based  and/or  high-density  plastic  materials  having 
a  considerable  thickness. 

Within  the  scope  of  the  above  aim,  an  object  of 
the  invention  is  to  provide  a  mold  adapted  to 
produce  a  sports  shoe,  by  high-frequency  welding 
the  individual  components  which  can  be  mutually 
coupled  in  an  optimum  manner  and  without  burrs. 

Another  object  is  to  provide  a  mold  which  is 
safe  and  reliable  in  use  and  has  low  manufacturing 
costs. 

This  aim,  these  objects  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  a 
mold  for  the  high-frequency  welding  of  at  least  two 
layers  of  polyurethane-based  and/or  high-density 
plastic  material  having  a  considerable  thickness, 
characterized  in  that  it  comprises  at  least  one  lower 
electrode,  provided  with  at  least  one  protruding 
element  at  the  welding  region,  and  comprises  an 
upper  electrode,  an  insert  being  associated  with 
said  upper  electrode,  said  insert  being  made  of 
temperature-resistant  plastic  material  and  constitut- 
ing  a  means  for  preventing  the  overflow  of  one  of 
said  two  layers  of  plastic  material. 

Further  characteristics  and  advantages  of  the 
present  invention  will  become  apparent  from  the 
detailed  description  of  a  particular  but  not  exclusive 

embodiment,  illustrated  only  by  way  of  non-limita- 
tive  example  in  the  accompanying  drawings, 
wherein: 

figure  1  is  a  sectional  view  of  the  upper  and 
5  lower  electrodes  of  the  mold,  in  open  position, 

showing  the  arrangement  of  the  two  layers  of 
plastic  material  to  be  welded; 
figure  2  is  a  view,  similar  to  the  preceding  one, 
showing  the  two  layers  of  plastic  material  at  the 

io  lower  electrode; 
figure  3  is  a  view,  similar  to  the  preceding  ones, 
showing  the  upper  electrode  with  the  insert  adja- 
cent  to  one  of  the  layers  of  plastic  material; 
figure  4  is  a  view  similar  to  the  preceding  ones 

75  showing  the  closure  of  the  mold  after  the  ther- 
moforming  step; 
figure  5  is  a  detail  sectional  perspective  view  of 
the  bonded  layers; 
figure  6  is  a  bottom  view  of  an  embodiment  of 

20  the  two  layers  of  plastic  material  which  are  bon- 
ded  with  the  imprint  of  the  energy  concentrator; 
figure  7  is  a  sectional  view,  taken  along  the 
plane  VII-VII  of  figure  6; 
figure  8  is  a  top  view  of  the  layers  of  figure  6. 

25  With  reference  to  the  above  figures,  the  refer- 
ence  numeral  1  designates  the  mold  for  the  high- 
frequency  welding  of  a  first  layer  2  and  of  a  second 
layer  3  of  polyurethane-based  and/or  high-density 
plastic  material  of  considerable  thickness. 

30  Said  first  and  second  layers  are  made  of  ther- 
moplastic  materials  having  an  electric  strength 
which  can  vary  between  49  and  50  KV/mm  and  an 
electrical  resistivity  of  approximately  1012  Ohm/cm 
with  a  dielectric  constant  which  can  vary  between 

35  4.6  and  4.9. 
The  mold  1  is  constituted  by  an  upper  elec- 

trode  4  and  by  a  lower  electrode  5  which  can  be 
mutually  superimposed  by  pressure. 

In  the  illustrated  embodiment  the  forming  of  a 
40  flap  6  is  shown.  The  flap  6  comprises  two  elements 

having  a  substantially  arc-shaped  transverse  cross- 
section;  the  flap  6  is  subsequently  associated  with 
a  shell  or  with  a  quarter  of  a  sports  shoe. 

Alternatively,  it  is  also  possible  to  weld  the  flap 
45  to  the  shell  or  to  the  quarter. 

In  the  illustrated  embodiment,  the  first  layer  2 
is  substantially  flat  and  approximately  shaped  like  a 
circular  arc,  in  which  a  first  end  7  must  be  bonded 
at  an  underlying  tab  8  connected  to  a  step  lying  a 

50  plane  which  is  lower  than  the  surface  9  of  the 
second  layer  3. 

For  this  purpose,  the  upper  electrode  4  has  a 
first  region  10  which  is  shaped  complementarily  to 
the  underlying  first  layer  2,  the  first  end  7  whereof 

55  is  arranged  slightly  beyond  the  longitudinal  median 
plane  of  the  electrodes. 

The  upper  electrode  4  also  has  a  second  flat 
region  11  at  the  region  overlying  the  surface  9  of 

2 



3 EP  0  597  351  A2 4 

the  second  layer  3. 
The  lower  electrode  5  has  a  first  seat  12,  at  the 

median  region.  The  first  seat  12  is  shaped  com- 
plementarily  to  the  tab  8,  whereas  a  third  region  13 
and  a  fourth  region  14  are  formed  adjacent  to  the 
first  seat  12  and  have  a  curvature  which  is  approxi- 
mately  equal  to  that  of  the  first  layer  2  and  of  the 
second  layer  3  respectively. 

At  the  first  seat  12,  which  corresponds  to  the 
welding  region,  the  lower  electrode  5  has  one  or 
more  protruding  elements  15  which  are  constituted, 
in  the  illustrated  embodiment,  by  an  energy  con- 
centrator  which  is  arranged  at  the  median  region 
and  has  a  band-like  shape  which  partially  affects 
the  transverse  extension  of  the  flap  6  at  the  overlap 
to  be  formed  between  the  first  end  7  and  the  tab  8. 

Said  protruding  element  15  in  fact  protrudes 
slightly  beyond  the  bottom  16  of  the  first  seat  12. 

At  least  one  insert  17  is  coupled  at  the  upper 
electrode  and  comprises  a  band  made  of  a  plastic 
material  which  withstands  the  welding  temperature 
and  has  a  tooth  18  protruding  therefrom  toward  the 
underlying  lower  electrode  5  and  is  such  that  it  is 
arranged  in  the  interspace  which  is  present  be- 
tween  the  first  end  7  of  the  first  layer  2  and  the 
edge  19  for  blending  the  tab  8  and  the  surface  9  of 
the  second  layer  3. 

The  purpose  of  said  insert  17  is  to  avoid  the 
overflow  of  the  material  of  one  of  said  first  and/or 
second  layers  during  welding. 

Welding  in  fact  occurs  according  to  the  follow- 
ing  method: 

the  first  step  entails  the  opening  of  the  mold 
and  the  placement  of  the  second  layer  3  with  the 
tab  8  in  the  first  seat  12  and  the  overlapping  of  the 
first  end  7  of  the  first  layer  2  above  said  tab  8, 
leaving  a  free  interspace  between  the  first  end  7 
and  the  edge  19. 

These  steps  are  schematically  shown  in  figures 
1  and  2. 

The  mold  is  then  closed,  as  shown  in  figure  3, 
wherein  the  insert  17  places  the  tooth  18  in  the 
interspace  between  the  first  end  7  of  the  first  layer 
2  and  the  edge  19  for  blending  the  tab  8  and  the 
surface  9  of  the  second  layer  3. 

The  tooth  18  is  shaped  complementarily  to  the 
edge  19  and  to  the  first  end  7. 

Welding  begins  during  this  initial  step;  during 
this  welding,  the  pressure  applied  to  the  mold 
causes  the  tab  8,  during  plasticization,  to  arrange 
itself  within  the  first  seat  12,  forming  a  second  seat 
20  which  is  shaped  complementarily  to  the  protrud- 
ing  element  15. 

The  presence  of  the  insert  17  allows  to  avoid 
damage  to  the  exposed  parts  of  the  first  and  sec- 
ond  layers,  also  preventing  the  overflow  of  the 
material  which  constitutes  them  during  welding. 

Once  the  welding  has  been  completed  and  the 
mold  has  been  opened,  a  product  is  obtained 
which  comprises  a  first  layer  2  and  a  second  layer 
3  which  are  perfectly  bonded  together  without  over- 

5  flows  of  material  and  can  be  highlighted  due  to  the 
presence,  at  the  lower  surface  of  the  tab  8,  of  the 
second  seat  20,  which  is  shaped  complementarily 
to  the  protruding  element  15. 

The  blending  region  between  the  edge  19  and 
io  the  first  end  7  is  outlined  perfectly  by  virtue  of  the 

presence  of  the  insert  17. 
It  has  thus  been  observed  that  the  invention 

has  achieved  the  intended  aim  and  objects,  a  mold 
having  been  provided  which  allows  to  achieve  high- 

15  frequency  welding  of  polyurethane-based  and/or 
high-density  plastic  material  of  high  thickness,  all 
this  being  provided  in  an  optimum  manner  and  with 
no  overflow. 

The  mold  according  to  the  invention  is  naturally 
20  susceptible  to  numerous  modifications  and  vari- 

ations,  all  of  which  are  within  the  scope  of  the 
same  inventive  concept. 

For  example,  the  welding  process  can  be 
equally  used  to  superimpose  a  plate  of  plastic 

25  material  on  an  underlying  support,  also  made  of 
plastic  material;  the  welding  would  thus  affect  the 
perimetric  region  of  the  plate  which  is  in  contact 
with  the  support,  and  energy  concentrators  of  ap- 
propriate  shape  would  be  provided. 

30  The  materials  and  the  dimensions  which  con- 
stitute  the  individual  components  of  the  mold  may 
also  be  the  most  pertinent  according  to  the  specific 
requirements. 

Where  technical  features  mentioned  in  any 
35  claim  are  followed  by  reference  signs,  those  refer- 

ence  signs  have  been  included  for  the  sole  pur- 
pose  of  increasing  the  intelligibility  of  the  claims 
and  accordingly  such  reference  signs  do  not  have 
any  limiting  effect  on  the  scope  of  each  element 

40  identified  by  way  of  example  by  such  reference 
signs. 

Claims 

45  1.  Mold  for  the  high-frequency  welding  of  at  least 
two  layers  of  polyurethane-based  and/or  high- 
density  plastic  material  having  a  considerable 
thickness,  characterized  in  that  it  comprises  at 
least  one  lower  electrode  (5),  provided  with  at 

50  least  one  protruding  element  (15)  at  the  weld- 
ing  region,  and  comprises  an  upper  electrode 
(4),  an  insert  (17)  being  associated  with  said 
upper  electrode,  said  insert  being  made  of 
temperature-resistant  plastic  material  and  con- 

55  stituting  a  means  for  preventing  the  overflow  of 
one  of  said  two  layers  of  plastic  material. 

3 
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2.  Mold  according  to  claim  1,  characterized  in 
that  said  at  least  one  protruding  element  con- 
stitutes  energy  concentrators. 

3.  Mold  according  to  one  or  more  of  the  preced- 
ing  claims,  characterized  in  that  it  allows  the 
high-frequency  welding  of  a  first  layer  (2)  and 
of  a  second  layer  (3)  of  polyurethane-based 
and/or  high-density  plastic  material  of  consid- 
erable  thickness,  said  first  and  second  layers 
being  made  of  thermoplastic  materials  having 
an  electric  strength  which  can  vary  between  40 
and  50  kV/mm  and  an  electrical  resistivity  of 
approximately  1012  Ohm/cm  with  a  dielectric 
constant  which  can  vary  between  4.6  and  4.9. 

4.  Mold  according  to  one  or  more  of  the  preced- 
ing  claims,  characterized  in  that  said  upper 
electrode  (4)  and  said  lower  electrode  (5)  are 
mutually  superimposed  by  pressure. 

5.  Mold  according  to  one  or  more  of  the  preced- 
ing  claims,  characterized  in  that  it  allows  to 
form  a  flap  (6)  which  is  associable  with  a  shell 
or  with  a  quarter  of  a  sports  shoe,  said  flap 
having,  in  a  transverse  cross-section,  an  es- 
sentially  arc-like  shape,  said  first  layer  being 
shaped  approximately  like  a  circular  arc, 
wherein  a  first  end  (7)  must  be  bonded  at  an 
underlying  tab  (8)  which  is  blended  so  as  to 
form  a  step  on  a  plane  which  is  lower  than  a 
surface  (9)  of  said  second  layer  (3). 

6.  Mold  according  to  claim  5,  characterized  in 
that  said  upper  electrode  has  a  first  region  (10) 
which  is  shaped  complementarily  to  said  un- 
derlying  first  layer  (2),  the  first  end  (7)  whereof 
is  arranged  slightly  beyond  the  longitudinal 
median  plane  of  said  electrodes,  said  upper 
electrode  (4)  having  a  second  flat  region  (11) 
at  the  region  overlying  said  surface  (9)  of  said 
second  layer  (3). 

7.  Mold  according  to  claim  6,  characterized  in 
that  said  lower  electrode  (5)  has,  at  its  median 
region,  a  first  seat  (12)  which  is  shaped  com- 
plementarily  to  said  tab,  whereas  a  third  (13) 
region  and  a  fourth  region  (14)  are  formed  in 
the  regions  adjacent  to  said  first  seat  (12),  said 
third  and  fourth  regions  having  a  curvature 
which  is  approximately  equal  to  that  of  said 
first  (2)  and  second  (3)  layers  respectively. 

8.  Mold  according  to  claim  7,  characterized  in 
that  said  lower  electrode  has,  at  said  first  seat 
which  corresponds  to  the  welding  region,  one 
or  more  protruding  elements  (15)  which  are 
constituted  by  an  energy  concentrator  ar- 

ranged  at  the  median  region  and  having  a 
band-like  shape  which  partially  affects  the 
transverse  extension  of  said  flap  (6)  at  the 
overlap  to  be  formed  between  said  first  end  (7) 

5  and  said  tab  (8). 

9.  Mold  according  to  claim  8,  characterized  in 
that  said  protruding  element  (15)  protrudes 
slightly  beyond  the  bottom  (16)  of  said  first 

w  seat  (12). 

10.  Mold  according  to  claim  9,  characterized  in 
that  at  least  one  insert  (17)  is  coupled  at  said 
upper  electrode  (4)  and  is  constituted  by  a 

is  band  made  of  a  plastic  material  which  with- 
stands  the  welding  temperature  and  has  at 
least  one  tooth  (18)  protruding  therefrom  to- 
ward  said  underlying  lower  electrode  (5)  and 
such  that  it  is  arranged  in  the  interspace 

20  present  between  said  first  end  (7)  of  said  first 
layer  (2)  and  an  edge  (19)  for  mutually  blend- 
ing  said  tab  (8)  and  said  surface  (9)  of  said 
second  layer  (3). 

25  11.  Process  for  the  high-frequency  welding  of  at 
least  two  layers  of  polyurethane-based  and/or 
high-density  plastic  material  of  considerable 
thickness,  according  to  one  or  more  of  the 
preceding  claims,  characterized  in  that  it  en- 

30  tails  a  first  step  in  which  said  mold  (1)  is 
opened  and  said  second  layer  (3)  is  positioned 
so  that  said  tab  (8)  is  in  said  first  seat  (12)  and 
said  first  end  (7)  of  said  first  layer  (2)  is  super- 
imposed  above  said  tab  (8),  a  free  interspace 

35  being  left  between  said  first  end  (7)  and  said 
edge  (19). 

12.  Process  according  to  claim  11,  characterized 
in  that  it  comprises  a  second  step  wherein  said 

40  mold  (1)  is  closed  so  as  to  position  said  at 
least  one  tooth  (18)  of  said  insert  (17)  in  the 
interspace  formed  between  said  first  end  (7)  of 
said  first  layer  (2)  and  said  edge  (19)  for  the 
mutual  blending  of  said  tab  (8)  and  said  sur- 

45  face  (9)  of  said  second  layer  (3). 

13.  Process  according  to  claim  12,  characterized 
in  that  said  tooth  (18)  is  shaped  complemen- 
tarily  to  said  edge  (19)  and  to  said  first  end 

50  (7). 

14.  Process  according  to  claim  12,  characterized 
in  that  it  comprises  a  third  step  in  which  weld- 
ing  occurs  and  during  which  the  pressure  ap- 

55  plied  to  said  mold  (1)  causes  said  tab  (8), 
during  plasticization,  to  arrange  itself  within 
said  first  seat  (12),  forming  a  second  seat  (20) 
which  is  shaped  complementarily  to  said  pro- 

4 



7  EP  0  597  351  A2  8 

truding  element  (15). 

15.  Product  obtained  with  the  process  and  the 
mold,  according  to  one  or  more  of  the  preced- 
ing  claims,  characterized  in  that  it  comprises  a  5 
first  layer  (2)  and  a  second  layer  (3)  of  poly- 
urethane-based  and/or  high-density  plastic  ma- 
terial  of  considerable  thickness  which  are  mu- 
tually  bonded  without  overflows  of  material, 
said  product  having,  at  the  lower  surface  of  10 
said  tab  (8),  said  second  seat  (20)  which  is 
shaped  complementarily  to  said  at  least  one 
protruding  element  (15),  the  region  for  the  mu- 
tual  blending  of  said  edge  (19)  and  said  first 
end  (7)  being  outlined  perfectly  by  virtue  of  the  is 
presence  of  said  at  least  one  insert. 
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