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Packaging Film Stick-Slip and Friction Analysis

Testing the coefficient of sliding friction for packaging film is crucial for assessing its slip properties, which impact
material handling, stacking, and overall performance in packaging applications. This test quantifies both static
(initial) and kinetic (sliding) friction, helping manufacturers ensure material quality and usability.

Background: |~

e The coefficient of friction measures resistance to sliding between
two contact surfaces. In packaging films, additives may influence slip
properties, impacting the frictional force needed to move the film. =
Static friction indicates the force needed to initiate movement, while
kinetic friction shows the force required to maintain sliding motion.

Equipment:
e CTX Texture Analyzer with 5 kg load cell
e Components: Sliding Friction Jig (TA-SFJ), adhesive tape, ruler, scissors
e Software: Texture Pro for controlling test parameters and data recording
Settings:
e Test Type: Tension
e Pre-Test Speed: 1 mm/s
e Test Speed: 1 mm/s
e Post-Test Speed: 1 mm/s
e Target Distance: 70 mm
e Trigger Load:10 g
Sample Preparation:
1. Condition samples to test temperature, ideally room temperature.

2. If material is in a roll, remove the first three layers, then cut a strip twice the length of the sled and wider
than its width.

3. Wrap one layer of the test material on the sled’s surface and secure it with adhesive tape.

Procedure:

—_

Attach the platform of the sliding friction jig to the base and ensure it is level.
Place the reference material strip on the platform and secure it with tape and clamps.
Position the sled (wrapped with test material) at the top of the platform.

Attach a 70 cm thread to the sled, looped through the pulley, ensuring it’s perpendicular to the platform.
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Adjust the instrument arm to remove slack in the thread and start the test.
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Observations:
e Figure 1: Load vs. Time graph shows static and kinetic friction values.
o The peak force is the static friction, required to initiate movement.

o The plateau indicates kinetic friction, needed to maintain sliding. Fluctuations reflect the slip-stick
behavior.

e Figure 2: Load vs. Distance graph provides an alternative view, with the peak showing static friction and the
plateau displaying kinetic friction over the 70 mm distance.
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Results:
e Static Coefficient of Friction (s): Calculated using peak load, with s = 0.173.

¢ Kinetic Coefficient of Friction (k): Calculated using average sliding force, with k = 0.067.

Variables and Equations:

1. F, (Static Friction Force): Peak force required to initiate movement of the sled, measured at the point where
sliding begins.

2. Fy (Kinetic Friction Force): Average force required to maintain sliding motion once movement has started.
3. m (Mass of the Sled): Weight of the sled used in testing.
4. g (Acceleration Due to Gravity): Standard gravitational acceleration (9.8 m/s?), used to calculate force
based on sled mass.
Discussion:

The static and kinetic coefficients provide insights into the slip behavior of the packaging film. Consistent kinetic
friction is essential for smooth handling, while minimal slip-stick behavior indicates stable material quality. Testing
ensures packaging films meet usability and handling standards, supporting efficiency in packaging applications.
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