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HLESE vs REEEESS
—
o R EEFEARZE Surface driven
— NEBEFEER, B,
— (EXHEEMRAA — 2 BEAER, Hitk, NHIGEZR]—E R,

RIDER ROLL

WINDING
DRUM WINDING
*REC“ON
9 L34 N SPEED DRUM

WEB TORQUE DRUM
TENSION

o 1 045%% Centre driven
— HETRATI S5 T %5 e
— (HIZ¥HIT R EER, BRI E L. =

2 = A
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=W vs 3

EEECE (F

31&\%%)

*Winding

*Total Tension

*Surface Speed :

*Product Roll

*Unwinding

|'Total Tension I
: *Surface Speed

*Product Roll

/

*Torque

/
/ *Speed
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s

- Close Loop Direct Tension Control FH¥f5K fyf5

— Speed Profile (AKA: Speed Trim or speedsetpoint change) i /& i
X

 With Dancer (¥#3/J4&) position as feedback
» With Loadcell (5K Jif£/E&4s) as feedback
— Torque Profile (AKA: Torque trim or Torque limiting) 7 %F 1 2%
 With Dancer ({#zh%i) position as feedback
» With Loadcell (3K Jjf%/2%#%) as feedback

Note: Overmodulation of speed loop with torque limiting. For undwind, it means
— speed offset; For wind, means + speed offset.

- Open Loop FF¥r$fil
— Torque profile without Tension Feedback Ttk J1 [ 15t 4 i 3%
— Line speed Ratio Control 22 J& 7= %l
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\ |< --Torque

Torque Profile
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RASE AL IS N HIAOL:

— DiamCalc_AOlI LA
iHHE
— InertiaCalc_AOI JIH
it
— InertiaComp_AOlI T AME
| Ti= dw/dt * J
- — LossComp_AOI UFE

& T

| Torgref_AOI complete|'SSUM’ of

@ ‘D'I'_enstior? Re;:esren::e*t1 ; Caculated - Spd Ref_AOI ﬁg&fg
@ imater’ and3 outputs|from .
o ol — TenRef_AOI RIrBE
orque Loﬁscomp‘ﬁ&gl' —_ 15 5B
e e L o TrqRef_AOI e e
— Ly ] — TenTaperRef AOI yk
<--Spee!
Speed N N S TN N
5 WOBCE P A M. A AOL:
pd F8| ¢ +/- N N
¢Spd FB Spd R Sdeef_A|O| —— Surface Speed TenCtrlSpdTrimReg_AOI — TenCtrISpdT”mReg_AOI ngj/ﬁ%!EZ%%/ @E
n nertiaCalc N N
s : | _ A
Dn Nm Tension
- —l—' Control . b >
DiamCalc_AOI S e . TenRef_AOI tT N DanCtrISpdTrlmReg_AOI gj&jjigﬁ/ @Fi%[\
= - TenTaperRef_AOI 2
Calc |_+Tl / Tension -
50078 | | st : e — TenCtrITrqTrimReg_AOI 5K Jj & & as/ 5k

Speed Speed

AN =
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profile

[:|< --Speed
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Roll
Diameter

Diameter
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Spd FB /]\ /]\ Surface Surface
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Control
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%

A\
/l
(X )

d

wel & Tissug

Spd

Overspeed
- Increased Tension
- Increased Roll Density
Metering Roll
\
\ 1
Z
) |
' |
®
Web Length
Drive Underspeed
Control - Reduced Tension
i) - Decreased Roll Density
Spd Ref Over / Under
Profile |° Speed
Web Length /|\ /|\
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S
o TFEFITOE LA LUk 2145 e Zead
— Motor speed = Line speed / Radius x Gear Ratio (+ correction from
tension controller)

« HaksK £
— Web tension (x cross section) = Motor Torque x Gear Ratio x Radius
— For low cost low specs winding tension control

Roll Dancer Nip rolls

Core dia.

T
®

T
s

hax roll dia.
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— Requirement and parameter from process engineering
— Linear, hyperbolic

tension .
tension

diamater
Linear taper profile Hyperbolic taper profile

diametar

TenRefTapear_01
TenRefT aper _I

Tension Referance Taper

Inp_SpnParam Minder_A
1
:| — —i| Cmd_Reszat COut_TenRefTaper_Pct
6412 87EE5
Calclia [ Inp_[iam_m Stz EN[=
100.0

TaperStanlia 00 Cfa_DiamStatTaper_m Stz ER [+
TapersP_Pct : Cfg_TenRefTaperFR_Pct

O Cfg_TenTaperProfile

- Typical values for the Profile lies f_nsulted

e
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o« AT S L L R R -
— w : Angular speed
— V : Linear Speed
—w*r=V 2>r=V/w->D=2*r=2*V/w
—w=2*T*n>D=V/(n*1m)
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— Film thickness X accumulative revolutions X 2

« PR & B AR

— Smooth

— Accurate only if thickness data is accurate, otherwise may cause
accumulative error

- Material inconsistence
« Gap or air trapped in between layers

Copyright © 2010 Rockwell Automation, Inc. All rights reserved. 18



BRITET-- A ER
—
X EVNERE
— Principle: the total mass of unwound, rewound, and in-machine
material is constant

— If we know one diameter (either unwind or rewind), we can simulate
the other by some math

» PR & BR AR

— Still need to know one diameter
— Normally used as backup or cross-checking

Copyright © 2010 Rockwell Automation, Inc. All rights reserved. 19
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s

- Typical RA approach
— Time integral form of previous method (line speed / roll speed)

— Measuring the length of web wound onto or unwound from the roll for a given
number of roll revolution

« Diameter = Web Length / Roll Revolutions / Pi

« Use the relationship between rotary displacement and linear
displacement. What comes out of the un-winder goes into line and what
comes from line goes into winder. That means the rotary displacement
(S) equals to linear displacement (L).

 Rotary displacement (AS) * Linear displacement (AL)
—AS=AN*TT*D — AL=V * At
Where Where
AN : revolution change (Rev) V : Linear Speed (MPM)
m: 3.14159 At . Time interval

D : Roll diameter
AS=AL=AN*T*D->D=AL/(AN*

Zopyright © 2010 Rockwell Automation, Inc. All rights reserved. 20
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* Not only calculating diameter
— D=AL/AO/TT

« But also how to adopt into the process

B3I
s

DiamCal
2000 1108 6533
LineSpdhF b il _Diam_mm [
12510
DM O1_BAND_OF D1—|: U_Spd_Fb_RFM —
BAND Ll ——{]W_6R -1-[:-4
Boolean And '1
o [— — — Calc_en
- —=] Iml Outfr— - )
e R 0 III_ —r| New_Roll ]
— ] RatioDet TRFM DiamPrese T
q0 -
o DDDW[ DiamCalcRate ot D 14
e ) ' InitialDiam o ]
oo Diwide
M aximumOD -
f6.0 JUrced Crest [ —
l‘.: AngleRoll_Rew _}_DFE MinimumID TUreeE
e O—— ] RatiobetRate
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e v % 2 T E.-- Motion Analyzer UDATSs
—

New UDATs automatically installed with MA v4.2

otion Analyzer

ns Toolbars ESEERENLEEN Help

J Standard Template bj [ e
EEB Syst

| Custom Template P [EEEEETS
— Inertia Calculator - Rotary Load

Inertia Calculator - Stand Alone

ile | « Mechanism | /Transmii  Carnage Cut Off UDAT
| Winder | Unwind

)
I

o §Linear§ & Rota' Manage Custom Template

User Defined Application Templates
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Winder/ Unwinder Sizing
—

Fill in the blank

Bs VWinder WU, 33Beta C:\Documents and Settingsijbrown\Desktop\ProjectstaAA_Jimis... E]@

File Options Help

(¢ Centre driven ¢~ Surface Driven — Information only *

—Input Data Buildup Ratio 2.22 R
Empty Diameter 0.36 m Inertl.a Fiatlo. Big3 1

: Tension Ratio 10 R
Empty Inertia 27 kg.mé Toraue Ratio 999 1
Full Diameter 0.8 m g . 3
Material Inertia 144 ka.rf [ Casiare )
Maximum web tension 150 N
Mini b tension * 15 N [Notes
LTV Data taken from WIND UNWIND CALCULATION.XLS
Maximum web speed 6.33 m/sec
Acceleration time 12 Sec
Deceleration time 9 Sec
[T S curve
¢ 'Wind " Unwind [ Profile Mirror
Apply | Cancel [
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Aplas-- LT RITT %

PanelView

v"Analog Output for

Compone Speed Reference

v Embedded Serial ports
v Separate RS232/RS485

. | = =S E RS converter not required
"¢ [ . [ - YEmbedded Ethernet
sy ol ol el el leflelf  port

Speed Reference through Analog Output

Modbus RTU

RS-485
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Compact PanelView Plus v'Embedded Ethernet

port
v'On-board IO

v Premier Integration-
Drives

v’ Distributed 10

Ethernet/IP
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PanelView Plus

Multiple
Distributed
IO Racks

Ethernet/IP

Motion
AXxes

Multiple
Drives
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Control Logix

PanelView

Kinetix

SERCO
| S1 11|

ETHERNET/
IP

ST S
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