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(57) ABSTRACT 

The present invention relates to a method and a correspond 
ing plant for producing a ?brous Web, in particular a paper 
Web, paperboard Web or tissue Web. The formation of the 
?brous Web is de?ned online as a controlled variable and is 
held at a preselectable set-point level by Way of an automatic 
formation control system. 
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METHOD AND PLANT FOR PRODUCING A 
FIBROUS WEB 

FIELD OF THE INVENTION 

[0001] This invention relates to a method and an industrial 
plant for the production of a ?brous Web, Which can be in 
particular a paper Web, paperboard Web or tissue Web. 

DESCRIPTION OF THE RELATED ART 

[0002] The formation of a paper Web or paperboard Web, 
for example, is a decisive quality feature that in?uences the 
further processing of the ?brous Web in many different Ways. 
An example is the in?uence exerted by the formation on the 
strength and printability of the ?nished product. 

[0003] The formation of a paper Web or paperboard Web, 
for example, is in?uenced on the one hand by the raW 
material used and on the other hand, to a not inconsiderable 
extent, by the sheet forming. In this case the sheet forming 
is de?ned by the headbox and the forming unit. The forming 
unit can be a long mesh, a hybrid former or a modern tWin 
Wire former. 

[0004] The variables Which in?uence the formation in this 
process step can be the material density, vacua in the 
forming unit, the retention and the Water quantity for 
example, as Was determined during the operation of pro 
duction and test paper machines for example. 

[0005] Experience indicates that even slight changes in the 
composition and properties of the ?brous material used can 
exert considerable in?uence on the formation. Also, every 
change to the gsm mass of a paper Web requires readjust 
ment of the variables Which exert an in?uence on the 
formation. 

[0006] For the reasons mentioned, the formation is subject 
to constant ?uctuations. These formation ?uctuations are 
particularly pronounced in particular on products containing 
old paper, Which is oWed to the corresponding ?uctuations 
of the raW material composition. 

[0007] A comparison of the formation producible on aver 
age over a long period of time on production machines With 
that on test machines reveals that it is nearly alWays possible 
to produce a far better formation on the test machines. The 
reason for this lies in the experience of the operating 
personnel and their constant readiness to make optimiZing 
interventions. Hence time and again production machines 
have been shoWn to possess considerable potential for 
improvement With regard to the formation. 

[0008] What is needed in the art is an improved method 
and an improved plant of the type initially referred to, With 
Which the formation, in particular on production machines, 
can be stabiliZed at a higher level. In this case the results are 
to be optimiZed in terms of an improved and more uniform 
printability, so-called mottling for example, higher strength, 
etc. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a method for pro 
ducing a ?brous Web, in particular a paper Web, paperboard 
Web or tissue Web, With Which the formation of the ?brous 
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Web is de?ned online as a controlled variable and is held at 
a preselectable set-point level by Way of an automatic 
formation control system. 

[0010] On a practical embodiment of the method accord 
ing to the invention, the formation is de?ned directly. This 
is done by Way of at least one formation sensor. 

[0011] Alternatively or in addition, it is advantageously 
possible for the formation to be de?ned also indirectly by 
Way of at least one auxiliary variable. The Water quantity in 
the bar section of the forming unit can be measured as the 
auxiliary variable for indirectly de?ning the formation. 

[0012] It is expedient for the formation to be held at the 
preselectable set-point level by a corresponding change of 
one or more set-point variables. 

[0013] In this case the material density is changed accord 
ingly in order to hold the formation at the preselectable 
set-point level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a schematic of a ?rst embodiment of the 
automatic formation control system according to the present 
invention; and 

[0015] FIG. 2 is a schematic of a second embodiment of 
the automatic formation control system according to the 
present invention. 

[0016] Corresponding reference characters indicate corre 
sponding parts throughout the vieWs. The exempli?cations 
set out herein illustrate tWo embodiments of the invention, 
and such exempli?cations are not to be construed as limiting 
the scope of the invention in any manner. 

DETAILED DESCRIPTION 

[0017] According to an advantageous embodiment of the 
inventive method it is possible, alternatively or in addition, 
for at least the material density also to be changed accord 
ingly in order to hold the formation at the preselectable 
set-point level. 

[0018] It can also be an advantage, alternatively or in 
addition, for at least the retention to be changed accordingly 
in order to maintain a preselectable set-point level of the 
formation. 

[0019] According to another expedient embodiment it is 
possible, alternatively or in addition, for the opening cross 
section of the outlet gap of the headbox noZZle also to be 
changed accordingly in order to hold the formation at the 
preselectable set-point level. 

[0020] Alternatively or in addition it is advantageously 
possible for one or more vacua in the region of the forming 
unit also to be changed accordingly in order to maintain the 
preselectable set-point level of the formation. 

[0021] It is also an advantage, alternatively or in addition, 
for one or more bar pressures in the region of the forming 
unit also to be changed accordingly in order to hold the 
formation at the preselectable set-point level. 

[0022] According to another advantageous embodiment of 
the inventive method, provision is made, alternatively or in 
addition, for at least the Wrap angle, through Which the 
?brous Web is conveyed over a curved surface such as in 
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particular a forming roller, to be changed accordingly in 
order to hold the formation at the preselectable set-point 
level. 

[0023] Alternatively or in addition it is advantageous for at 
least the mesh tension, With Which an in particular outer 
lying deWatering mesh is conveyed over a curved path, such 
as a forming roller or the like, to be changed accordingly in 
order to hold the formation at the preselectable set-point 
level. 

[0024] In particular in order to at least reduce any negative 
in?uence on other important properties of the ?brous Web, 
Which are closely related to the formation, it is advantageous 
for the actuating range of at least one set-point variable to be 
limited to a preselectable extent. 

[0025] For this purpose, the value of at least one auxiliary 
variable can be measured and the actuating range limited as 
a factor of the measured value of this auxiliary variable. 

[0026] For this purpose the dry content of the ?brous Web 
doWnstream from the forming unit is measured as the 
auxiliary variable. Alternatively or in addition it is expedi 
ently possible also for a value representative of the Web 
take-off from in particular a central roller to be measured as 
the auxiliary variable. 

[0027] An alarm is triggered upon reaching at least one 
preselectable limit of the actuating range of at least one 
set-point variable. 

[0028] It is a particular advantage for formation of the 
?brous Web to be de?ned at the exit of the forming unit. By 
the formation being de?ned already at the exit of the forming 
unit and not until at the end of the production machine, eg 
a paper machine, the dynamic response of the control circuit 
is notably increased by the correspondingly reduced dead 
time. 

[0029] According to a practical embodiment of the inven 
tive method, at least one formation value de?ned online is 
entered into a controller for controlling the formation, and 
the formation is held at the preselectable set-point level by 
Way of the controller through accordingly changing one or 
more set-point variables. 

[0030] Expediently the value of at least one auxiliary 
variable is entered in addition into the controller in order to 
limit the actuating range of at least one set-point variable as 
a factor thereof. 

[0031] Advantageously at least one PID controller is used. 

[0032] Alternatively or in addition to the simple control 
concept, for example on the basis of at least one PID 
controller, the use of at least one state controller and/or the 
use of at least one controller With at least one self-learning 
control algorithm is advantageously possible, Which particu 
larly With regard to the complexity of the relationships in the 
formation control in question is a great advantage. 

[0033] To improve the quality of the control, at least one 
so-called soft sensor is used to de?ne the formation and/or 
to measure at least one auxiliary variable. Such a soft sensor 
is used as a rule to calculate non-measurable variables by 
Way of measurable variables. 

[0034] Furthermore, an industrial plant for producing a 
?brous Web, in particular a paper Web, paperboard Web or 
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tissue Web, is provided having an automatic formation 
control system With Which the formation of the ?brous Web 
is de?ned online as a controlled variable and is held at a 
preselectable set-point level. 

[0035] The plant has a Way for directly de?ning the 
formation. In this case it is expediently possible for these 
Ways to include in particular at least one formation sensor. 

[0036] Alternatively or in addition it is advantageously 
possible also to provide a Way for indirectly de?ning the 
formation by Way of at least one auxiliary variable. In this 
case these Ways for indirectly de?ning the formation include 
Ways for measuring the Water quantity in the bar section of 
the forming unit. 

[0037] Expediently one or more set-point variables can be 
changed by Way of the automatic formation control in order 
to hold the formation at the preselectable set-point level. 

[0038] In this case it is advantageous for at least the 
material density to be accordingly changeable by Way of the 
automatic formation control in order to hold the formation at 
the preselectable set-point level. 

[0039] Alternatively or in addition it is expedient for at 
least the retention also to be accordingly changeable by Way 
of the automatic formation control in order to hold the 
formation at the preselectable set-point level. 

[0040] It is also an advantage, alternatively or in addition, 
in particular for at least the opening cross-section of the 
outlet gap of the headbox noZZle also to be accordingly 
changeable by Way of the automatic formation control in 
order to maintain the preselectable set-point level. 

[0041] Alternatively or in addition it is expedient for one 
or more vacua in the region of the forming unit also to be 
accordingly changeable by Way of the automatic formation 
control in order to hold the formation at the preselectable 
set-point level. 

[0042] Alternatively or in addition it can also be an 
advantage for one or more bar pressures in the region of the 
forming unit to be accordingly changeable by Way of the 
automatic formation control in order to maintain the prese 
lectable set-point level. 

[0043] Alternatively or in addition it is possible according 
to another advantageous embodiment of the inventive 
method for at least the Wrap angle, through Which the ?brous 
Web is conveyed over a curved surface such as in particular 
a forming roller or the like, to be accordingly changeable in 
order to hold the formation at the preselectable set-point 
level. 

[0044] Alternatively or in addition it can also be an 
advantage for at least the mesh tension, With Which an in 
particular outer lying deWatering mesh is conveyed over a 
curved path, such as a forming roller or the like, to be 
accordingly changeable in order to hold the formation at the 
preselectable set-point level 

[0045] To reduce or prevent any negative in?uence on 
other important properties of the ?brous Web, Which are 
closely related to the formation, the actuating range of at 
least one set-point variable can be limitable to a preselect 
able extent. 
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[0046] For this purpose, provision is made for Ways for 
measuring the value of at least one auxiliary variable, 
Wherein the actuating range is accordingly limitable as a 
factor of the measured value of this auxiliary variable. 

[0047] The Ways for measuring the value of at least one 
auxiliary variable include advantageously Ways for measur 
ing the dry content of the ?brous Web doWnstream from the 
forming unit. 

[0048] Alternatively or in addition it is expediently pos 
sible for these Ways for measuring the value of at least one 
auxiliary variable also to include in particular Ways for 
measuring a value representative of the Web take-off from in 
particular a central roller. 

[0049] The plant can include Ways for triggering an alarm 
upon reaching at least one preselectable limit of the actuat 
ing range of at least one set-point variable. 

[0050] To increase the dynamic response of the control 
circuit, the formation of the ?brous Web can be de?ned by 
Ways of the Ways in question at the exit of the forming unit. 

[0051] According to a practical embodiment of the inven 
tive plant, the latter includes a controller for controlling the 
formation, into Which at least one formation value de?ned 
online can be entered, Wherein one or more set-point vari 
ables are accordingly changeable by Way of the controller in 
order to hold the formation at the preselectable level. 

[0052] The value of at least one auxiliary variable can be 
entered in addition into the controller in order to limit the 
actuating range of at least one set-point variable as a factor 
thereof. 

[0053] Expediently the plant includes at least one PID 
controller. 

[0054] With regard to the complexity of the relationships 
in a formation control system it is also advantageous in 
particular for the plant to include at least one state controller 
and/or at least one controller With at least one self-learning 
control algorithm. 

[0055] To improve the quality of the control the plant 
includes advantageously at least one soft sensor for de?ning 
the formation and/or for measuring at least one auxiliary 
variable. As previously mentioned, such a soft sensor is used 
to determine non-measurable variables from measurable 
variables by calculation. 

[0056] Formation is generally understood to mean in par 
ticular the structure and the degree of ?ber distribution in the 
?brous Web, e.g. paper, measured or assessed by Way of 
transmitted light. The formation is generally also referred to 
as the “look-through” of the ?brous Web or paper. 

[0057] While this invention has been described With 
respect to at least one embodiment, the present invention can 
be further modi?ed Within the spirit and scope of this 
disclosure. This application is therefore intended to cover 
any variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended to 
cover such departures from the present disclosure as come 
Within knoWn or customary practice in the art to Which this 
invention pertains and Which fall Within the limits of the 
appended claims. 
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LIST OF REFERENCE CHARACTERS 

[0058] Automatic formation control system 10 

[0059] Forming unit 12 

[0060] Fibrous Web 14 

[0061] Headbox noZZle With outlet gap 16 

[0062] DeWatering mesh 18 

[0063] Forming mesh 20 

[0064] Forming roller 22 

[0065] Central roller 24 

[0066] Controller 26 

[0067] Sensor/device 28 

[0068] Sensor/device 30 

[0069] Suction box 32 

[0070] Alarm 34 

What is claimed is: 
1. A method for producing a ?brous Web comprising the 

steps of: 

de?ning a formation of the ?brous Web online as a 
controlled variable; and 

holding said formation of the ?brous Web at a preselect 
able set-point level using an automatic formation con 
trol system. 

2. The method according to claim 1, Wherein said forma 
tion is de?ned directly. 

3. The method according to claim 2, Wherein said forma 
tion is de?ned by at least one formation sensor. 

4. The method according to claim 1, Wherein said forma 
tion is de?ned indirectly by at least one auxiliary variable. 

5. The method according to claim 4, Wherein said at least 
one auxiliary variable for indirectly de?ning said formation 
comprises a Water quantity in a bar section of a forming unit, 
said Water quantity being measured. 

6. The method according to claim 1, Wherein said forma 
tion is held at said preselectable set-point level by a corre 
sponding change of at least one set-point variable. 

7. The method according to claim 6, further comprising 
changing accordingly at least a material density in order to 
hold said formation at said preselectable set-point level. 

8. The method according to claim 6, further comprising 
changing accordingly at least a retention in order to hold said 
formation at said preselectable set-point level. 

9. The method according to claim 6, further comprising 
changing accordingly at least an opening cross-section of an 
outlet gap of a headbox noZZle in order to hold said 
formation at said preselectable set-point level. 

10. The method according to claim 6, further comprising 
changing accordingly at least one vacua in a region of a 
forming unit in order to hold said formation at said prese 
lectable set-point level. 

11. The method according to claim 6, further comprising 
changing accordingly at least one bar pressure in a region of 
a forming unit in order to hold said formation at said 
preselectable set-point level. 

12. The method according to claim 6, further comprising 
changing accordingly at least a Wrap angle, through Which 
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the ?brous Web is conveyed over a curved surface, in order 
to hold said formation at said preselectable set-point level. 

13. The method according to claim 12, Wherein said 
curved surface comprises a forming roller. 

14. The method according to claim 6, further comprising 
changing accordingly at least a mesh tension, With Which an 
outer lying deWatering mesh is conveyed over a curved path, 
in order to hold said formation at said preselectable set-point 
level. 

15. The method according to claim 14, Wherein said 
curved path comprises a forming roller. 

16. The method according to claim 6, Wherein said at least 
one set-point variable includes an actuating range, said 
actuating range of said at least one set-point variable is 
limited to a preselectable extent. 

17. The method according to claim 16, further comprising 
measuring a value of at least one auxiliary variable, Wherein 
said actuating range is limited as a factor of a measured 
value of said at least one auxiliary variable. 

18. The method according to claim 17, Wherein said at 
least one auxiliary variable Which is measured comprises a 
dry content of the ?brous Web doWnstream from a forming 
unit. 

19. The method according to claim 17, Wherein said at 
least one auxiliary variable Which is measured comprises a 
value representative of a Web take-off. 

20. The method according to claim 17, Wherein said at 
least one auxiliary variable Which is measured comprises a 
value representative of a Web take-off from a central roller. 

21. The method according to claim 16, further comprising 
triggering an alarm upon reaching at least one preselectable 
limit of said actuating range of said at least one set-point 
variable. 

22. The method according to claim 1, Wherein said 
formation of the ?brous Web is de?ned at an exit of a 
forming unit. 

23. The method according to claim 1, further comprising 
entering at least one formation value de?ned online into a 
controller for controlling said formation, Wherein said for 
mation is held at said preselectable set-point level by said 
controller through accordingly changing at least one set 
point variable. 

24. The method according to claim 23, further comprising 
entering a value of at least one auxiliary variable into said 
controller in order to limit an actuating range of at least one 
set-point variable as a factor thereof. 

25. The method according to claim 1, further comprising 
providing at least one Proportional-lntegral-Derivative con 
troller. 

26. The method according to claim 1, further comprising 
providing at least one state controller. 

27. The method according to claim 1, further comprising 
providing at least one controller With at least one self 
leaming control algorithm. 

28. The method according to claim 1, further comprising 
at least one soft sensor at least one of to de?ne said 
formation and to measure at least one auxiliary variable. 

29. An industrial plant for producing a ?brous Web, said 
plant comprising an automatic formation control system for 
de?ning a formation of the ?brous Web online as a controlled 
variable and holding said formation of the ?brous Web at a 
preselectable set-point level. 

30. The industrial plant according to claim 29, further 
comprising a device for directly de?ning said formation. 
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31. The industrial plant according to claim 30, Wherein 
said device for directly de?ning said formation comprises at 
least one formation sensor. 

32. The industrial plant according to claim 29, further 
comprising a device for indirectly de?ning said formation by 
an auxiliary variable. 

33. The industrial plant according to claim 32, Wherein 
said device for indirectly de?ning said formation is con?g 
ured for measuring a Water quantity in a bar section of a 
forming unit. 

34. The industrial plant according to claim 29, Wherein 
said automatic formation control system is con?gured for 
accordingly changing at least one set-point variable in order 
to hold said formation at said preselectable set-point level. 

35. The industrial plant according to claim 34, Wherein 
said automatic formation control system is con?gured for 
accordingly changing at least a material density in order to 
hold said formation at said preselectable set-point level. 

36. The industrial plant according to claim 34, Wherein 
said automatic formation control system is con?gured for 
accordingly changing at least a retention in order to hold said 
formation at said preselectable set-point level. 

37. The industrial plant according to claim 34, further 
comprising a headbox noZZle including an outlet gap having 
an opening cross-section, Wherein said automatic formation 
control system is con?gured for accordingly changing at 
least said opening cross-section of said outlet gap of said 
headbox noZZle in order to hold said formation at said 
preselectable set-point level. 

38. The industrial plant according to claim 34, further 
comprising a forming unit, Wherein said automatic forma 
tion control system is con?gured for accordingly changing at 
least one vacua in a region of a forming unit in order to hold 
said formation at said preselectable set-point level. 

39. The industrial plant according to claim 34, further 
comprising a forming unit, Wherein said automatic forma 
tion control system is con?gured for accordingly changing at 
least one bar pressure in a region of said forming unit in 
order to hold said formation at said preselectable set-point 
level. 

40. The industrial plant according to claim 34, further 
comprising a curved surface, Wherein said automatic for 
mation control system is con?gured for accordingly chang 
ing at least a Wrap angle, through Which the ?brous Web is 
conveyed over said curved surface, in order to hold said 
formation at said preselectable set-point level. 

41. The industrial plant according to claim 40, Wherein 
said curved surface comprises a forming roller. 

42. The industrial plant according to claim 34, further 
comprising an outer lying deWatering mesh Which is con 
veyed over a curved path, Wherein said automatic formation 
control system is con?gured for accordingly changing at 
least a mesh tension, With Which said outer lying deWatering 
mesh is conveyed over said curved path, in order to hold said 
formation at said preselectable set-point level. 

43. The industrial plant according to claim 42, Wherein 
said curved path comprises a forming roller. 

44. The industrial plant according to claim 29, Wherein the 
plant includes at least one set-point variable having an 
actuating range, said actuating range of said at least one 
set-point variable being limitable to a preselectable extent. 

45. The industrial plant according to claim 44, further 
comprising a device con?gured for measuring a value of at 
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least one auxiliary variable, wherein said actuating range is 
accordingly limitable as a factor of a measured value of said 
auxiliary variable. 

46. The industrial plant according to claim 45, further 
comprising a forming unit, Wherein said device for measur 
ing said value of said at least one auxiliary variable is 
con?gured for measuring a dry content of the ?brous Web 
doWnstream from said forming unit. 

47. The industrial plant according to claim 45, Wherein 
said device for measuring said value of said at least one 
auxiliary variable is con?gured for measuring a value rep 
resentative of a Web take-off. 

48. The industrial plant according to claim 45, further 
comprising a central roller, Wherein said device for measur 
ing said value of said at least one auxiliary variable is 
con?gured for measuring a value representative of a Web 
take-off from said central roller. 

49. The industrial plant according to claim 29, further 
comprising a device for triggering an alarm upon reaching at 
least one preselectable limit of an actuating range of at least 
one set-point variable. 

50. The industrial plant according to claim 29, further 
comprising a forming unit including an exit, Wherein said 
formation of the ?brous Web can be de?ned at said exit of 
said forming unit. 
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51. The industrial plant according to claim 29, further 
comprising a controller con?gured for controlling said for 
mation, for entering into said controller at least one forma 
tion value de?ned online, and for accordingly changing at 
least one set-point variable in order to hold said formation at 
said preselectable level. 

52. The industrial plant according to claim 51, Wherein 
said controller is con?gured for entering into said controller 
a value of at least one auxiliary variable in order to limit an 
actuating range of at least one set-point variable as a factor 
thereof. 

53. The industrial plant according to claim 29, further 
comprising at least one Proportional-Integral-Derivative 
controller. 

54. The industrial plant according to claim 29, further 
comprising at least one state controller. 

55. The industrial plant according to claim 29, further 
comprising at least one controller With at least one self 
leaming control algorithm. 

56. The industrial plant according to claim 29, further 
comprising at least one soft sensor at least one of for 
de?ning said formation and for measuring at least one 
auxiliary variable. 


