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Advantages:
* Wide clearance range;
* High capture tolerance;

Actlve debris removal (ADR)
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2. Net Modeling
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2. Net Modeling

Problem

Tension (N)

linear

fiber tether
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Deforr'nation

» Does the tensile properties of the Different thread number
braided tether still linear? Different weaving method
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3. Tensile experiment

Retainer

\

Yarn specimen

Clamping plates

Clamper method A

0.6

Twine method A
0.5

Twine method A 04

0.3

Strain of twine

0.2

MTS810 tensile equipment \
/ 01 \Twine m
. 0

0 5 10 15 20 25 30

Cylinder diameter / tether diameter
Twine method B

Nanjing University of Science and Technology NanJing China = Weiliang Zhu June 9, 2024



3. Tensile experiment

« Eight-strand Dyneem tether

o 5 different size

0.4mm, 0.47mm, 0.63mm,
0.8mm and 1.0mm

g(t) = HXl_XZH 1
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3. Tensile experiment
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Strong Nonlinearity

Failure tension increase with the
diameter of the tether

Failure strain is between 0.12~0.15
larger than the failure strain of the

single fiber (0.03~0.04)




3. Tensile experiment

Test results
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3. Tensile experiment
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Figure out the average equivalent modulus
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« Equivalent modulus range from 9GPa ~12GPa, and

« Smaller than the modulus of fiber (around 80~100GPa)
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3. Tensile experiment
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The linear model may not accurate enough under a large deformation of
the tether

Tensile process
Gaps between fibers * Geometric deformation

——> .

» Tensile, bending,
compressed among fibers

e The strain of the tether > the real
strain of fiber
' * Tensile failure is decreased
comparing to the single fiber

» Equivalent modulus of the tether is
smaller than the single fiber

Weaving methods Gap reduction
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4. Modified net model
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4. Modified net model

Results
#*  experiment the proposed model = = = the linear model
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4. Modified net model

Simulation parameters
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4. Modified net model
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5. Conclusion

The main conclusion this work are as follows:

» The nonlinear tensile properties of the tether is obtained by the tensile experiment.

 Study the mechanism of the nonlinear tension and improved the tether model with an
adaptive nonlinear spring-damper model.

« The adaptive nonlinear tether model is more accurate to the tensile experiment results
and it has a better performance on nonlinear characteristics of the tension of tether.

* In net deployment, the improved model has visible difference after the net is fully

deployment.
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Questions and Comments

Thanks for watching!

Weiliang Zhu,
NJUST
Email: bywzwl@163.com; bywzwl96@yorku.ca
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