c Roll-2-Roll

Web Oscillation

Documentation

In converting processes like film extrusion, coating, or rewinding, material often has slight thickness
variations ("gauge bands") running down the length of the web. If wound in a straight line, these thicker spots
stack up on top of each other, creating lumpy, telescoped, or deformed rolls. Oscillation is the deliberate,
rhythmic movement of the web (or the winder) back and forth to distribute these variations evenly across the
roll width. Roll-2-Roll Technologies offers both Open Loop (blind movement) and Closed Loop (precision
guided) oscillation to ensure flat, transportable rolls.

The Challenge: The "Gauge Band" Effect

When a web has a persistent thickness variation (gauge band) at a specific cross-machine location, winding
it without oscillation leads to failure.

e Telescoping & Starred Rolls: The uneven buildup of material creates high-pressure bands within the
roll, causing layers to slip or the roll to deform into a "star" pattern.

e Downstream Issues: Deformed rolls are difficult to unwind smoothly in subsequent processes, leading to
vibration and tension upsets.

e The Inertia Problem: In rewind/unwind oscillation, you aren't just moving a lightweight web; you are
oscillating a stand weighing thousands of pounds. This requires massive force not just to move the load,
but to accelerate it back and forth continuously.

The Two Methods of Oscillation

Open Loop Oscillation (The "Blind" Wiggle)

In Open Loop oscillation, the actuator moves the guide structure back and forth based on a timer or a pre-set
frequency.

e How it works: The controller commands the actuator to extend and retract in a sinusoidal or triangle
wave pattern.

e The Limitation: This method ignores the web position. It simply moves the machine. If the web is
naturally wandering, the errors compound. It does not guarantee the web ends up in a specific spot.

e Best For: Simple edge trimming removal or non-critical winding where exact layer-to-layer alignment isn't
critical.
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Closed Loop Oscillation (Precision Guide Point)

In Closed Loop oscillation, we guide the web to a moving target.

e How it works: The sensor monitors the web edge. The controller sets a "Guide Point" (target zero) that
creates the oscillation pattern (e.g., a sine wave). The web guide actively steers the web to match this
moving Guide Point.

e The R2R Advantage: Because we track the web, we compensate for incoming wander. The web follows
the exact oscillation profile programmed into the controller, ensuring precise distribution of gauge bands
regardless of upstream errors.

e Best For: High-quality rewind rolls, printed electronics, and battery films.

Engineering Guide: The Physics of Oscillation

Designing an oscillation system—particularly for Unwind/Rewind stands—is a physics challenge, not just a
controls challenge.

The Acceleration Factor (F=ma)

Sizing an actuator for oscillation is different than sizing for standard guiding. In standard guiding, speed is
often the priority. In oscillation, Acceleration is the critical factor.

e The Physics: You are constantly stopping and reversing the direction of a massive roll.

e The Math: To oscillate a mass with a magnitude of 5mm at a frequency of 2 Hz, the actuator must provide
an acceleration of 790 mm/secz. If you drop the frequency to 0.5 Hz, the required acceleration drops to
just 49 mm/secz.

e The Trap: Many designers size for the speed of the oscillation but fail to account for the thrust required to
reverse the direction of the heavy stand. If the actuator lacks the thrust for that acceleration, the oscillation
profile will flatten out.

System Configurations

Electronic Oscillator Kit (Intermediate)

Best for: Distributing gauge bands before coating or laminating.

e Method: Closed Loop Oscillation via Electronic Guide Point Adjustment.
e Components: 1x Web Guide (Displacement) + 1x WPS Sensor + SCU5 Controller.

e Feature: User can define the waveform (Sine, Triangle), Amplitude (mm), and Frequency (Hz) on the
touchscreen.
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Terminal Shifting Oscillator (Unwind/Rewind)

Best for: Blown film lines and rewinding stations.

e Method: Moves the entire stand.
e Actuator: High-Thrust Planetary Roller Screw (sized for mass + acceleration).
e Sensor: Mounted to the moving stand (Rewind) or fixed frame (Unwind) depending on the configuration.

e Logic: Can switch between "Center Guiding" (for setup) and "Oscillation Mode" (for production).

ROI & Results

Perfect Rolls, Every Time. By implementing controlled oscillation, you prevent the localized buildup of
material thickness that ruins finished rolls.

e Eliminate Waste: Prevent telescoped rolls that must be scrapped or rewound.

e Reduce Maintenance: Unlike hydraulic oscillators that constantly cycle valves and heat up oil,
electromechanical oscillation is clean, programmable, and maintenance-free.

e Process Flexibility: Change oscillation amplitude and frequency instantly via touchscreen for different
products without mechanical adjustments.
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