
Fleecing Machine Drive System Redesign:

Freudenberg Performance Materials

PROBLEM STATEMENT

• Component failures related to fleecing lines, F1 

and F2, were the 3rd largest source of downtime 

in 2024 for Freudenberg’s Enka plant.

• Within the fleecing machine drive systems, the 

core of the failures and replacement of 

components during their downtime include:

• A manual tensioning system that does not 

give a consistent numerical tension force—

this varies by technician.

• A twist in the belt drive path that causes 

premature belt and bearing failure.

REQUIREMENTS

FINAL DESIGN, APPROACH, PLAN

Model Isometric

RESULTS

• CAD Model of Design

• Demo Plans

• Preventative Maintenance Strategies

• Engineering Design Plans and Details

• Product Selection

• Calculations of Load Demand

• Bill of Materials

• Shop Drawings of Machined Parts

SUMMARY AND CONCLUSIONS

Accomplishments include a complete drive belt 
redesign, supporting calculations, product 
selection, and shop drawings of machined parts 
for the installation of the new design. Though the 
design was unable to be physically tested, the 
team is confident the improvements will reduce 
downtime post implementation.

FUTURE WORK

Design Improvements:

• More uniform belt configuration

• Physically a smaller motor to fit better in the 
cabin

• Potential addition of adding heat sensors inside 
the machine to provide data to PY system 
regarding belt degradation and bearing 
overheating

• Addition of godet clutch system

Maintenance Protocols:

• Design Failure Mode and Effects Analysis 
(DFMEA)
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SIZING THE PNEUMATIC CYLINDER
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Model Section View

PNEUMATIC TRAIN ASSEMBLY DETAIL

DESIRED BELT TENSION CALCULATION

# Description

1
Downtime reduction target for overall fleecing 
production is greater than or equal to 25%.

2
Calculated bearing L10 life greater than or equal 
to required life threshold for production 
schedule.

3
Belts should remain below 134 degrees 
Fahrenheit under operating conditions.

4
All belt maintenance procedures employ 
measuring equipment designed to reduce wear.

5 Belts should remain stable at 2300 RPM.

6
Preventative maintenance strategies shall be 
implemented in a manner that avoids 
unscheduled downtime.

7
All equipment requiring maintenance shall 
provide accessible features that allow safe 
servicing without undue physical strain.

8

Components should be selected such that they 
maintain consistency in style and ensure 
compatibility with existing hardware and 
software

MODEL TOP VIEW 

DUAL OUTPUT GEARBOX DUAL OUTPUT MOTOR

y = 1962.5x2 + 0.761x - 0.1371
R² = 1

0

500

1000

1500

2000

2500

0 0.2 0.4 0.6 0.8 1 1.2

O
u

tp
u

t 
(N

)

Operating Pressure (MPa)

Pneumatic Cylinder Force Output

INITIAL CONCEPTS


	Slide 1

