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(54)  Lignocellulosic-material-based  product  and  manufacturing  method  thereof. 

(57)  The  invention  concerns  a  ligno-cellulosic- 
material-based  product  and  a  manufacturing 
method  thereof,  in  which  method  the  product  is 
formed  from  multiple  plies  of  cellulosic  fibers 
into  a  multi-ply  product  comprising  a  liner  ply 
and  at  least  one  center  ply  interleaved  between 
the  liner  plies.  The  invention  is  characterized  by 
having  said  at  least  one  center  ply  of  the  mul- 
ti-ply  product  enriched  with  thick-walled  sum- 
merwood  fibers,  and  further  having  the  liner  ply 
of  the  multi-ply  product  advantageously  en- 
riched  with  thin-walled  and/or  band-shaped 
springwood  fibers. 
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The  present  invention  relates  to  a  method  in  ac- 
cordance  with  the  preamble  of  claim  1  and  a  product 
structure  for  manufacturing  a  lignocellulosic-material 
based  product. 

Multi-ply  products  such  as  multi-ply  paper,  board 
or  card-board  comprise  more  than  two  plies.  Typical- 
ly,  multi-ply  board  comprises  three  different  plies  so 
that  the  top-liner  plies  may  have  identical  composi- 
tion.  Correspondingly,  the  center  web  ply  may  typical- 
ly  be  formed  by  a  web  comprising  one  or  more  plies 
of  identical  composition  which  are  couched  together. 
As  known,  a  multi-ply  board  acts  as  a  hollow-core 
beam  structure  in  which  the  maximum  stiffness  is  at- 
tained  by  a  composition  having  its  center  ply  from  a 
material  of  maximally  high  bulk  and  the  outer  plies  of 
a  liner  material  of  maximally  high  Young's  modulus. 
Optimally  this  concept  can  be  utilized  by  forming  the 
liner  and  center  plies  from  entirely  different  types  of 
pulps.  A  board  having  the  maximum  possible  bulk  is 
achieved  by  using  mechanical  or  chemimechanical 
pulp  in  the  center  ply  (conventional  folding  boxboard). 

However,  mechanical  pulps  do  not  offer  as  high 
brightness  and  strength  as  chemical  pulps.  Hence, 
foodstuff  packaging  and  graphic  art  principally  uses 
board  grades  made  from  groundwood-free  pulp  and 
having  their  center  ply  also  made  from  chemical  pulp. 
Resultingly,  the  manufacture  of  foodstuff  packaging 
and  graphic  art  boards  have  involved  product  lines  re- 
quiring  a  high  degree  of  conversion  and  special  skills. 

The  manufacture  of  mechanical  pulps  uses  soft- 
wood  almost  exclusively.  In  the  pulping  process,  par- 
ticularly  in  the  grinding  step,  long  softwood  fibers  are 
cut  and  shortened  so  that  the  formation  of  the  center 
ply  made  thereof  takes  place  in  a  satisfactory  manner. 
By  contrast,  long  softwood  fibers  undergoing  the 
chemical  pulping  process  are  not  subjected  to  such 
severe  cutting,  whereby  the  formation  properties  of 
the  produced  pulp  are  extremely  unfavourable.  To 
achieve  proper  formation,  the  center  ply  of  board 
made  from  chemical  pulp  is  formed  from  hardwood 
pulp  although  its  bulk  (particularly  that  of  deciduous 
wood  pulp)  is  generally  inferior  and  thus  adverse  to 
the  goal  of  achieving  an  advantageous  structure  for 
the  beam  structure  of  the  board  center  ply. 

Softwood  pulp,  particularly  pinewood  pulp,  con- 
tains  fibers  which  give  advantageous  properties  to 
the  outer  and  center  plies  of  a  three-ply  board.  How- 
ever,  softwood  pulp  at  the  fiber  level  is  not  a  homo- 
geneous  raw  material,  but  rather,  comprises  two  en- 
tirely  different  fiber  types:  thick-walled  summerwood 
fibers  and  thin-walled  springwood  fibers.  With  the  ex- 
ception  of  the  fiber  length,  summerwood  fibers  of 
softwood  pulp  are  an  ideal  raw  material  for  the  center 
ply  of  a  board  made  from  chemical  pulp.  The  bulk  of 
a  sheet  made  therefrom  is  approx.  40  %  better  than 
that  of  a  sheet  made  from  birch  pulp.  Again  with  the 
exception  of  the  fiber  length,  springwood  fibers  of 
softwood  pulp  are  an  extremely  advantageous  raw 

material  for  the  liner  ply  of  a  board,  particularly  if  the 
board  will  be  coated.  Such  band-shaped  fibers  form 
a  well  closed  surface,  do  not  increase  the  roughness 
of  the  surface  texture  in  the  same  manner  as  conven- 

5  tional  softwood  pulp  (relative  to  birch  pulp),  and  ad- 
ditionally,  improve  the  Young's  modulus  of  the  liner 
ply  thus  contributing  to  the  achievement  of  maximum 
stiffness. 

According  to  the  invention  is  has  recently  been 
10  discovered  that  the  different  properties  required  for 

the  liner  and  center  plies  of  a  multi-ply  board  can  be 
achieved  by  utilizing  the  characteristics  of  the  ex- 
tremely  different  fiber  types  contained  in  the  annual 
growth  of  softwood.  Although  currently  known  indus- 

15  trial-scale  processes  fail  to  achieve  completely  pure 
fractions,  it  is  possible  to  prove  on  the  basis  of  prop- 
erties  offered  by  fractions  purified  through  a  fraction- 
ation  process  that  the  stiffness  of,  e.g.,  a  three-ply 
board  made  from  chemical  pulp  can  be  improved  by 

20  approx.  30  %  relative  to  conventional  board  grades. 
The  fibers  of  softwood  pulp  can  be  cut  so  effectively 
through  refining  that  a  multi-ply  product  according  to 
the  invention  can  be  made  using  very  high  propor- 
tions  of  softwood  pulp  without  impairing  the  proper- 

25  ties  of  the  board.  It  is  an  object  of  the  invention  to  im- 
prove  the  fractionation  techniques  suited  for  essen- 
tially  improving  the  properties  of  softwood  pulp  as  a 
raw  material  of  a  multi-ply  product  such  as  three-ply 
board  made  from  chemical  pulp. 

30  The  production  of  a  multi-ply  product  according  to 
the  invention  aims  at  maximally  effective  fractiona- 
tion  summer-wood  and  springwood  fibers.  For  the 
liner  ply,  such  fractionated  pulp  is  used  which  is  en- 
riched  maximally  pure  in  springwood  fibers.  The  char- 

35  acterizing  properties  of  the  method  and  product  struc- 
ture  according  to  the  invention  are  disclosed  in  the 
appended  claims. 

The  invention  is  characterized  by  having  the  at 
least  one  center  ply  of  the  multi-ply  product  enriched 

40  with  thick-walled  summerwood  fibers,  further  advan- 
tageously  having  the  liner  ply  of  the  multi-ply  product 
enriched  with  thin-walled  and/or  band-shaped  spring- 
wood  fibers.  A  particularly  advantageous  embodi- 
ment  of  the  method  and  product  structure  according 

45  to  the  invention  is  characterized  by  having  the  liner  ply 
of  a  multi-ply  product,  most  preferably  a  multiply 
board,  formed  from  softwood  pulp  or  a  mixture  of 
soft-wood  and  hardwood  pulp,  whereby  the  softwood 
pulp  fraction  is  enriched  with  thin-walled  springwood 

so  fibers,  and  further  having  the  at  least  one  center  ply 
of  a  multi-ply  board  formed  from  softwood  pulp  or  a 
mixture  of  softwood  and  hardwood  pulp,  whereby  re- 
ject  fraction  resulting  from  the  separation  of  the 
springwood  fibers  is  enriched  with  thick-walled  sum- 

55  merwood  fibers. 
To  one  skilled  in  the  art  it  is  obvious  that  the  dif- 

ferent  embodiments  of  the  invention  are  not  limited  by 
the  exemplifying  embodiments  described  above,  but 
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rather,  can  be  varied  within  the  scope  and  spirit  of  the 
annexed  claims. 

Claims 

1.  A  method  for  manufacturing  a  lignocellulosic-ma- 
terial-based  product,  in  which  method  the  product 
is  formed  from  multiple  plies  of  cellulosic  fibers 
into  a  multi-ply  product  comprising  a  liner  ply  and 
at  least  one  center  ply  interleaved  between  the 
liner  plies,  characterized  in  that  said  at  least  one 
center  ply  of  the  multi-ply  product  is  enriched  with 
thick-walled  summerwood  fibers. 

2.  A  method  as  defined  in  claim  1  ,  characterized  in 
that  the  liner  ply  of  the  multi-ply  product  is  enrich- 
ed  with  thin-walled  and/or  band-shaped  spring- 
wood  fibers. 

3.  A  method  as  defined  in  claim  1  or  2,  character- 
ized  in  that  the  fractions  of  summerwood  and 
springwood  fibers  are  obtained  from  softwood 
pulp,  advantageously  pinewood  pulp. 

4.  A  method  as  defined  in  any  foregoing  claim, 
characterized  in  that  said  multi-ply  product  is 
multi-ply  board,  cardboard  or  paper. 

5.  A  method  as  defined  in  any  foregoing  claim, 
characterized  in  that  the  liner  ply  of  the  multi-ply 
product,  advantageously  multi-ply  board,  is 
formed  from  is  formed  from  a  softwood  fraction 
enriched  with  thin-walled  springwood  fibers  and 
that  the  at  least  one  center  ply  of  the  multi-ply 
board  is  formed  from  the  reject  fraction  resulting 
from  the  separation  of  springwood  fibers,  said  re- 
ject  fraction  being  enriched  with  thick-walled 
summerwood  fibers. 

6.  A  method  as  defined  in  any  foregoing  claim, 
characterized  in  that  the  liner  ply  of  the  multi-ply 
product,  advantageously  multi-ply  board,  is 
formed  from  a  mixture  of  softwood  and  hardwood 
pulps  having  the  softwood  fraction  enriched  with 
thin-walled  springwood  fibers  and  that  the  at 
least  one  center  ply  of  the  multi-ply  board  is 
formed  from  a  mixture  of  softwood  and  hardwood 
pulps,  said  reject  fraction  of  softwood  pulp  result- 
ing  from  the  separation  of  springwood  fibers  and 
thus  being  enriched  with  thick-walled  summer- 
wood  fibers. 

7.  Lignocellulosic  material  based  product  formed 
from  multiple  plies  of  cellulosic  fibers  into  a  multi- 
ply  product  comprising  a  liner  ply  and  at  least  one 
center  ply  interleaved  between  said  liner  plies, 
characterized  in  that  said  at  least  one  center  ply 

of  the  multi-ply  product  is  enriched  with  thick- 
walled  summerwood  fibers. 

8.  Lignocellulosic-material-based  product  as  de- 
5  fined  in  claim  7,  characterized  in  that  the  liner  ply 

of  said  multi-ply  product  is  enriched  with  thin- 
walled  and/or  band-shaped  springwood  fibers. 

9.  Multi-ply  product  as  defined  in  claims  7-8,  char- 
10  acterized  in  that  said  multi-ply  product  is  multi- 

ply  board,  cardboard  or  paper. 

10.  Multi-ply  product  as  defined  in  claims  7-9,  char- 
acterized  in  that  the  liner  ply  of  the  multi-ply  prod- 

15  uct,  advantageously  multi-ply  board,  is  formed 
from  a  softwood  fraction  enriched  with  thin- 
walled  springwood  fibers  and  that  the  at  least  one 
center  ply  of  the  multi-ply  board  is  formed  from 
the  reject  fraction  resulting  from  the  separation  of 

20  springwood  fibers,  said  traction  being  enriched 
with  thick-walled  summerwood  fibers. 

11.  Multi-ply  product  as  defined  in  claims  7 - 1 0 ,  
characterized  in  that  the  liner  ply  of  the  multi-ply 

25  product,  advantageously  multi-ply  board,  is 
formed  from  a  mixture  of  softwood  and  hardwood 
pulps  having  the  softwood  fraction  enriched  with 
thin-walled  springwood  fibers  and  that  the  at 
least  one  center  ply  of  the  multi-ply  board  is 

30  formed  from  a  mixture  of  softwood  and  hardwood 
pulps,  said  reject  fraction  of  softwood  pulp  result- 
ing  from  the  separation  of  springwood  fibers  and 
thus  being  enriched  with  thick-walled  summer- 
wood  fibers. 
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