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Abstract
In this paper it is analyzed in terms of kinematiosl mechanical, stress occurring in protective gragll the way. It will be analyzed
forces and tensions that arise in paper strip ia ftretch area, stretching determining race. Itdals determination of a continuous

tension in the paper strip to optimize the openatio
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1. POSITIONING AND KINEMATICS OF
PROTECTIVE PAPER ROUTE.

As it shows figure 1.the protective paper and pathane film
ahs different routes. The protective paper hasbthe color
route and polyurethane film red color route. Botl arapped
in rolls, rolls that will be unrolled by operatingith gear
motors groups. Both routes follow a predeterminedts,
routes set by positioning of fixed rollers to ergiollers where
they unite and final product will be cut.
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Figurel. Position of rolls for the two routes

The route of protective paper (figure 2) is detemi by the
impose by conditions for achieving the final protdiat means
package of  polyurethane — pad — protective paphrs
package has different dimensions in terms of |lemgtth width
of the package. Therefore for packages smaller tharwidth
of the paper this is cut to the direction of traorspthe rest of
paper is recovered by wrapping on a roll. The sutnade on
the engine roll 52) after the strip is cross over roll 6. Strip
stretch is made between rollers 5 and 2 by a roileunted on a
swing arm (calender). Roll 1 leads the band innio¢or area of
the package, package is taken by the group of ipgesslls,
lead into the cutting die and towed by engine r(@).

brat oscilant (calandru)

Figure2. Protective paper route Position of stretch roll

Operation from two points of protective paper stegequired
by cutting step (cutting) because the package stap during
cutting; during this the strip stays free witho@nse. For
maintain the tension in the strip this is made wgthvitational
system roll — swing arm. Command of engine rohZ(is
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made by superior positioning of stretch roll (figi8). Also for Graphic representation of stretching roll positionpoint of
stopping of it is command by inferior position bfd roll. minimum of and forces from the strip for this pasit are
showed in figure 5.
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Figure 3 Positioning of the stretch roll. Route made : i -
To maintain a constant tension in paper tape wet mualyze D
the forces from strip, in right of stretching rofgr different G

positions from minimum to maximum of it.
Figure5. Minim position of roll

2. FORCES FROM PROTECTIVE PAPER

BAND AT STRETCHING ROLL y

Position of minim for route of stretching roll wastablished -V‘
consecutive from construction of equipment (figute The
stretching roll makes an angle with the vertical:

a0 = 280 @)

s

Figure6. Minim and maxim position of roll.

Engines roll strip transmit traction force necegsarsing
friction between roll and strip (figure 7). Wrapghe of the
strip on the roll i3 [rad] and the coefficient of friction between
paper strip and roll . The Euler relation can biten:

Finf = Fdesfepa 3)

Figure4. Route made. Where:

. _ . _ . Finf — force from strip branch which is wrapped fil];
In point of maxim, roll is at angle, this angle is measure on a  Fdesf — force from strip branch which is unwrappat[N];
image capture that is a frame from a film made vatlhigh B — angle for wrapping of strip on the roll [rad]

speed camera. Angtemeasure in this conditions has about the e — Natural logarithm base .
same value with angle0 :

o= 280 (2
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Figure7. Group of rolls for pressing of package

Relation (3) is a maxim of wrapping force for a cfie angle

and a specific friction coefficient; but in pradithe strip can
slip from the roll so should be taken a safety fioieiht k =

1,20.k

Finf = Fdesfepa (4)
In case of stretching roll relation (3) becomes:

F2 = F3epa (5)
Maintaining a constant problem in strip is the euakition
paper roll tension when engine ralX) is stopped for puncher
to cut package.

The problem to maintain a constant tension in tgep strip is
at the end of stretching roll route, when engink (ol) is
stopped so that the cutting die to cut the packdge. will
analyze the extreme position of stretching roll:

a0 = 00 — stretching roll is in the lower positiomdathen: G1 =
0, the gravity force of roll is taking by the joibearings;
Resultant forces from paper strip, when is trailed:

R =F2 siny — G1 = F2 siry (6)

v A

Figure8.

During cutting the strip is stopped. Then: F2 =0.

R=0 )
The strip stays without tension and this must kedad.

a0 = 900 - the stretching roll is the higher positiord ahen:
G1+ 0 — gravity force of roll is made by the masshe system
roll — swing arm;

Resultant of forces from paper strip, when is égiil

R = F2 siny — G1 8)
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Figure 9

But in this position the strip touch the joint arrthing
unwanted.

It can be seen in figure 4, 6, 8 and 9 that andleat the strip
makes with vertical, between the stretching radin@l fix roll 2
takes values between: = 380 + 480, values difference not
affects the resultant forces R.

CONCLUSIONS

In figure 6 can be seen the chosen position for ende
sensors installation for stretching rojl:= 460 — point t for
minim; y = 470 — point for maxim; chosen position mainly
because the anghevaries only with 10 that leads to keep an
almost equable tension in paper strip.
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