References

1]

2]

8]

S. D. Guest, “Deployable Structures : Concepts and Analysis,” Ph.D.
dissertation, University of Cambridge, 1994.

V. Brunck, F. Lechenault, A. Reid, and M. Adda-Bedia, “Elastic theory of
origami-based metamaterials,” Phys. Rev. E, vol. 93, no. 3, p. 33005, Mar
2016.

R. J. Lang, S. Magleby, and L. Howell, “Single-degree-of-freedom rigidly
foldable cut origami flashers,” Journal of Mechanisms and Robotics, vol. 8,
11 2015.

E. Filipov, K. Liu, T. Tachi, M. Schenk, and G. Paulino, “Bar and hinge
models for scalable analysis of origami,” International Journal of Solids and
Structures, vol. 124, pp. 26 — 45, 2017.

M. Schenk and S. D. Guest, “Geometry of miura-folded metamaterials,”
Proceedings of the National Academy of Sciences, vol. 110, no. 9, pp. 3276—
3281, 2013.

D. Lichodziejewski, B. Derbes, K. Slade, and T. Mann, “Vacuum deployment
and testing of a 4-quadrant scalable inflatable rigidizable solar sail system,”

in 46th AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics,
and Materials Conference, Austin, Texas, 2005.

U. Geppert, B. Biering, F. Lura, J. Block, M. Straubel, and R. Reinhard,
“The 3-step DLR-ESA Gossamer road to solar sailing,” Advances in Space
Research, vol. 48, no. 11, pp. 1695-1701, 2011.

P. Seefeldt, P. Spietz, T. Sprowitz, J. Grundmann, M. Hillebrandt,
C. Fiona Hobbie, M. Ruffer, M. Straubel, N. Toth, and M. Zander,

73



[10]

[12]

[13]

[14]

[15]

[16]

[17]

“Gossamer-1: Mission concept and technology for a controlled deployment

of gossamer spacecraft,” Advances in Space Research, vol. 59, 12 2016.

P. Seefeldt, “A stowing and deployment strategy for large membrane space
systems on the example of gossamer-1,” Advances in Space Research, vol. 60,

06 2017.

X. Zhang and C. Zhou, “Dynamic analysis of spinning solar sails at
deployment process,” Chinese Journal of Aeronautics, vol. 30, no. 5, pp.
1719 — 1728, 2017. [Online]. Available: http://www.sciencedirect.com/
science/article/pii/S1000936117301838

C. Katan, “Nasa’s next solar sail: lessons learned from nanosail-d2,” in

26th Annual AIAA/USU Conference on Small Satellites: Enhancing Global
Awareness through Small Satellites, 2012.

NASA, “NanoSail-D.” [Online]. Available: https://www.nasa.gov/mission{ _

}pages/smallsats/nanosaild.html

L. Johnson, M. Whorton, A. Heaton, R. Pinson, G. Laue, and C. Adams,
“NanoSail-D: A solar sail demonstration mission,” Acta Astronautica,
vol. 68, no. 5-6, pp. 571-575, 2011.

“FeatherSail — Design, Development and Future D.C. Alhorn and J. M.
Scheierl Marshall Space Flight Center (MSFC) Huntsville, Alabama,” 2018.

NASA, “NanoSail-D,” NASA, Tech. Rep., 2010. [Online|. Available:

Wwww.nasa.gov

The Planetary  Society, “Radial ~ Velocity — The Planetary
Society,” 2019. [Online].  Available: http://www.planetary.
org/explore/projects/lightsail-solar-sailing /lightsail-fags.htmlhttp:

//www.planetary.org/explore/space-topics/exoplanets/radial-velocity.html

B. B. Betts, B. Nye, J. Vaughn, E. Greeson, R. Chute, D. A. Spencer, R. W.
Ridenoure, R. Munakata, S. D. Wong, A. Diaz, D. A. Stetson, J. D. Foley,
J. M. Bellardo, and B. A. Plante, “LightSail 1 Mission Results and Public
Outreach Strategies,” in Fourth International Symposium on Solar Sailing,
Kyoto, Japan, 2017.

74


http://www.sciencedirect.com/science/article/pii/S1000936117301838
http://www.sciencedirect.com/science/article/pii/S1000936117301838
https://www.nasa.gov/mission{_}pages/smallsats/nanosaild.html
https://www.nasa.gov/mission{_}pages/smallsats/nanosaild.html
www.nasa.gov
http://www.planetary.org/explore/projects/lightsail-solar-sailing/lightsail-faqs.html http://www.planetary.org/explore/space-topics/exoplanets/radial-velocity.html
http://www.planetary.org/explore/projects/lightsail-solar-sailing/lightsail-faqs.html http://www.planetary.org/explore/space-topics/exoplanets/radial-velocity.html
http://www.planetary.org/explore/projects/lightsail-solar-sailing/lightsail-faqs.html http://www.planetary.org/explore/space-topics/exoplanets/radial-velocity.html

[18]

[19]

22]

[26]

B. B. Betts, D. A. Spencer, B. Nye, R. Munakata, J. M. Bellardo, S. D.
Wong, A. Diaz, R. W. Ridenoure, B. A. Plante, J. D. Foley, and J. Vaughn,
“LightSail 2 : Controlled Solar Sailing Using a CubeSat,” in Fourth

International Symposium on Solar Sailing, Kyoto, Japan, 2017.

D.  Chambers, “Active Response  Gravity  Offload  System,”
p. 1, 2013. [Online]. Available: https://www.nasa.gov/centers/
johnson /partnerships/eddc/is/active-response-gravity-offload-systemhttps:
//www.nasa.gov/centers/johnson/engineering /integrated{ - }environments/

active{_}response{_}gravity /index.html

S. Mierunalan, “Prediction of Mechanical Properties of Creases in Thin
Folded Membranes,” Master’s thesis, University of Moratuwa, 2018.

J. M. Gattas, W. Wu, and Z. You, “Miura-base rigid origami:
Parameterizations of first-level derivative and piecewise geometries,” Journal
of Mechanical Design, vol. 135, p. 111011, 10 2013.

X. Zhou, S. Zang, and Z. You, “Origami mechanical metamaterials based
on the miura-derivative fold patterns,” Proceedings of the Royal Society of
London A: Mathematical, Physical and Engineering Sciences, vol. 472, no.
2191, 2016.

A. Papa and S. Pellegrino, “Systematically Creased Thin-Film Membrane
Structures,” J. Spacecr. Rockets, vol. 45, no. 1, pp. 1018, 2008.

R. Funase, M. Sugita, O. Mori, Y. Tsuda, and J. Kawaguchi, “Modeling
of Spinning Solar Sail By Multi Particle Model and Its Application To
Attitude Control System,” in Proceedings of the ASME 2009 International
Design Engineering Technical Conferences & Computers and Information in

Engineering Conference, San Diego, California, 20009.

F. Wang, H. Gong, X. Chen, and C. Q. Chen, “Folding to curved surfaces:
A generalized design method and mechanics of origami-based cylindrical
structures,” Scientific Reports, vol. 6, p. 33312, 09 2016.

B. Y. Dharmadasa, H. M. Y. C. Mallikarachchi, and F. Lopez Jimenez,
“Characterizing the Mechanics of Fold-lines in Thin Kapton Membranes,”
in 2018 AIAA Spacecraft Structures Conference.  Kissimmee, Florida:

American Institute of Aeronautics and Astronautics, 2018.

75


https://www.nasa.gov/centers/johnson/partnerships/eddc/is/active-response-gravity-offload-system https://www.nasa.gov/centers/johnson/engineering/integrated{_}environments/active{_}response{_}gravity/index.html
https://www.nasa.gov/centers/johnson/partnerships/eddc/is/active-response-gravity-offload-system https://www.nasa.gov/centers/johnson/engineering/integrated{_}environments/active{_}response{_}gravity/index.html
https://www.nasa.gov/centers/johnson/partnerships/eddc/is/active-response-gravity-offload-system https://www.nasa.gov/centers/johnson/engineering/integrated{_}environments/active{_}response{_}gravity/index.html
https://www.nasa.gov/centers/johnson/partnerships/eddc/is/active-response-gravity-offload-system https://www.nasa.gov/centers/johnson/engineering/integrated{_}environments/active{_}response{_}gravity/index.html

[27]

28]

[29]

[30]

32]

[33]

[37]

[38]

Y. Satou and H. Furuya, “Effects of elasto-plastic behavior of crease on

deployed shape of space membrane,” 01 2018.

F. Lechenault and M. Adda-Bedia, “Generic Bistability in Creased Conical
Surfaces,” Phys. Rev. Lett., vol. 115, no. 23, pp. 1-5, 2015.

M. Schenk, “Folded Shell Structures,” Ph.D. dissertation, University of
Cambridge, 2011.

H. Sakamoto, M. C. Natori, S. Kadonishi, Y. Satou, Y. Shirasawa,
N. Okuizumi, O. Mori, H. Furuya, and M. Okuma, “Folding patterns of
planar gossamer space structures consisting of membranes and booms,” Acta
Astronaut., vol. 94, no. 1, pp. 34-41, 2014.

J. Cai, Z. Ren, Y. Ding, X. Deng, Y. Xu, and J. Feng, “Deployment
simulation of foldable origami membrane structures,” Aerosp. Sci. Technol.,
vol. 67, no. April, pp. 343-353, 2017.

B. Y. Dharmadasa, “Simulation of Fold-Line Stiffness in Deployable

Membranes,” Master’s thesis, University of Moratuwa, 2017.

Dupont, “DEC Kapton summary of properties,” 2015. [Online|. Available:
http://www.dupont.com/products-and-services/membranes-films/

polyimide-films/brands/kapton-polyimide-film /products/kapton-fn.html

Abaqus, “Analysis User’s Guide,” Dassault Systemes Simulia Corp.,
Providence, Rhode Island, 2014.

K. Miura, “Method of packaging and deployment of large membranes in
space,” The Institute of Space and Astronautical Science, Tech. Rep., 1985.

S. J. Callens and A. A. Zadpoor, “From flat sheets to curved
geometries: Origami and kirigami approaches,” Materials Today,
vol. 21, mno. 3, pp. 241 — 264, 2018. [Online]. Available:  http:
//www.sciencedirect.com /science/article /pii/S1369702117306399

Y. Chen, H. Feng, J. Ma, R. Peng, and Z. You, “Symmetric waterbomb
origami,” Proceedings of the Royal Society A: Mathematical, Physical and
Engineering Sciences, vol. 472, no. 2190, p. Article: 20150846, 2016.

K. Kuribayashi, K. Tsuchiya, Z. You, D. Tomus, M. Umemoto, T. Ito, and

M. Sasaki, “Self-deployable origami stent grafts as a biomedical application

76


http://www.dupont.com/products-and-services/membranes-films/polyimide-films/brands/kapton-polyimide-film/products/kapton-fn.html
http://www.dupont.com/products-and-services/membranes-films/polyimide-films/brands/kapton-polyimide-film/products/kapton-fn.html
http://www.sciencedirect.com/science/article/pii/S1369702117306399
http://www.sciencedirect.com/science/article/pii/S1369702117306399

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

of Ni-rich TiNi shape memory alloy foil,” Materials Science and Engineering:
A, vol. 419, no. 1-2, pp. 131-137, Mar 2006.

R. D. Resch, “The topological design of sculptural and architectural
systems,” in Proceedings of the June 4-8, 1973, national computer conference

and exposition on - AFIPS ’73. New York, USA: ACM Press, 1973, p. 643.

R. J. Lang, “Airbag Folding - Robert J. Lang Origami,” 2015. [Online].

Available: https://langorigami.com/article/airbag-folding/

Www.caltech.edu, “Knowing When to Fold "Em,” 2012. [Online]. Available:

https://www.caltech.edu/about/news/knowing-when-fold-em-37540

D. Main, “From Robots To Retinas: 9 Amazing Origami Applications,”
2014.  [Online]. Available: https://www.popsci.com/article/science/
robots-retinas-9-amazing-origami-applications/http: / /www.popsci.com/

article/science/robots-retinas-9-amazing-origami-applications

E. Filipov, G. H. Paulino, and T. Tachi, “Origami tubes with reconfigurable
polygonal cross-sections,” Proceedings of the Royal Society A: Mathematical,
Physical and Engineering Science, vol. 472, p. 20150607, 01 2016.

E. T. Filipov, T. Tachi, and G. H. Paulino, “Origami tubes assembled into

b

stiff, yet reconfigurable structures and metamaterials,” vol. 112, no. 40, pp.

12321-12 326, 2015.

M. Walker and K. Seffen, “The flexural mechanics of creased thin strips,”
International Journal of Solids and Structures, vol. 167, pp. 192 — 201,
2019. [Online]. Available: http://www.sciencedirect.com/science/article/
pii/S0020768319301313

V. Brunck, F. Lechenault, A. Reid, and M. Adda-Bedia, “Elastic theory of
origami-based metamaterials,” Phys. Rev. E, vol. 93, no. 3, p. 33005, mar
2016.

K. Liu and G. H. Paulino, “Nonlinear mechanics of non-rigid origami: an
efficient computational approach,” Proc. R. Soc. A Math. Phys. Eng. Sci.,
vol. 473, no. 2206, p. 20170348, 2017.

C. Pradier, J. Cavoret, D. Dureisseix, C. Jean-Mistral, and F. Ville, “An
Experimental Study and Model Determination of the Mechanical Stiffness

7


https://langorigami.com/article/airbag-folding/
https://www.caltech.edu/about/news/knowing-when-fold-em-37540
https://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications/ http://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications
https://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications/ http://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications
https://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications/ http://www.popsci.com/article/science/robots-retinas-9-amazing-origami-applications
http://www.sciencedirect.com/science/article/pii/S0020768319301313
http://www.sciencedirect.com/science/article/pii/S0020768319301313

[49]

[50]

[55]

[56]

[57]

of Paper Folds,” Journal of Mechanical Design, vol. 138, no. 4, p. 041401,
2016.

S. Mierunalan and H. M. Y. C. Mallikarachchi, “Prediction of creased
geometry of thin folded membranes using finite element analysis,” in 3rd
International Moratuwa Engineering Research Conference, MERCon 2017,
Colombo, Sri Lanka, 2017, pp. 283-287.

D. M. S. P. Dassanayake, S. Mierunalan, H. C. Weerasinghe, and H. M. Y. C.
Mallikarachchi, “Fold-line mechanics of thin-folded membranes,” in Annual
Sessions of Institution of Engineers, Sri Lanka, The Institution of Engineers,

Colombo, Sri Lanka, October 2018, pp. 203-210.

F. Lechenault, B. Thiria, and M. Adda-Bedia, “Mechanical response of a
creased sheet,” Phys. Rev. Lett., vol. 112, no. 24, pp. 1-5, 2014.

S. marie Belcastro and T. C. Hull, “Modelling the folding of paper into
three dimensions using affine transformations,” Linear Algebra and its
Applications, vol. 348, no. 1, pp. 273 — 282, 2002.

b

Origami 4: Fourth International
Meeting of Origami Science, Mathematics, and Education, vol. 4, 08 2009.

T. Tachi, “Simulation of rigid origami,

W. Wu and Z. You, “Modelling rigid origami with quaternions and dual
quaternions,” Proceedings of the Royal Society of London A: Mathematical,
Physical and Engineering Sciences, vol. 466, no. 2119, pp. 2155-2174, 2010.

R. MacNeal and W. Robbins, “Tensile properties of a tape with a transverse

crease,” Astro Research Corporation, Tech. Rep., 1966.

D. Murphy, T. Trautt, M. McEachen, D. Messner, G. Laue, and P. Gierow,
“Progress and plans for system demonstration of a scalable square solar sail,”
in 14th AAS/AIAA Space Flight Mechanics Conference, AAS, San Diego,
CA, 2004.

M. A. Dias, L. H. Dudte, L. Mahadevan, and C. D. Santangelo, “Geometric
mechanics of curved crease origami,” Phys. Rev. Lett., vol. 109, no. 11, pp.
1-5, 2012.

J. P. Duncan and J. L. Duncan, “Folded Developables,” Proc. R. Soc. A
Math. Phys. Eng. Sci., vol. 383, no. 1784, pp. 191-205, 1982.

78



[59]

[60]

[61]

[63]

[64]

[65]

[66]

K. A. Seffen, “Spherical images and inextensible curved folding,” Phys. Rev.
E, vol. 97, no. 2, pp. 1-7, 2018.

M. A. Dias and B. Audoly, “A non-linear rod model for folded elastic
strips,” Journal of the Mechanics and Physics of Solids, vol. 62, pp.
57 — 80, 2014, sixtieth anniversary issue in honor of Professor Rodney
Hill. [Online]. Available: http://www.sciencedirect.com/science/article/pii/
50022509613001658

A. Gough, N. M. A. Hossain, C. H. Jenkins, J. Blandino, and
A. Hendricks, “Experimental and numerical study of creased membranes,” in
46th AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics and
Materials Conference, Austin, TX, United States, 2005.

N. Hossain, K. Woo, and C. Jenkins, “Nonlinear Material
Response  of  Systematically  Creased  Membranes,” in  47th
AIAA/ASME/ASCE/AHS/ASC  Structures, Structural Dynamics, and
Materials Conference, Newport, Rhode Island, 2006.

B. Thiria and M. Adda-Bedia, “Relaxation mechanisms in the unfolding of
thin sheets,” Phys. Rev. Lett., vol. 107 (2), p. 025506, Jul 2011.

H. Yasuda, T. Yein, T. Tachi, K. Miura, and M. Taya, “Folding behaviour of
tachi-miura polyhedron bellows,” Proceedings. Mathematical, physical, and
engineering sciences / the Royal Society, vol. 469, p. 20130351, 11 2013.

H. Furuya, Y. Inoue, and T. Masuoka, “Deployment characteristics
of rotationally skew fold membrane for spinning solar sail,” in j6th
AIAA/ASME/ASCE/AHS Structures, Structural Dynamics, and Materials
Conference, Austin, Texas, 04 2005.

D. Sleight, Y. Michii, D. Lichodziejewski, B. Derbes, T. Mann, K. Slade,
and J. Wang, “Finite Element Analysis and Test Correlation of a 10-Meter
Inflation-Deployed Solar Sail,” in 46th AIAA/ASME/ASCE/AHS/ASC
Structures, Structural Dynamics and Materials Conference, Austin, Texas,
2005.

K. Woo, K. Nandukar, and C. H. Jenkins, “Effective modulus of creased thin
membranes,” Journal of Spacecraft and Rockets, vol. 45 (1), pp. 19-26, 2008.

79


http://www.sciencedirect.com/science/article/pii/S0022509613001658
http://www.sciencedirect.com/science/article/pii/S0022509613001658

[68]

[69]

[70]

[71]

[72]

C. Wang, H. Tan, and X. D. He, “Wrinkle-crease interaction behavior
simulation of a rectangular membrane under shearing,” Acta Mechanica

Sinica, vol. 27, pp. 550-558, 08 2011.

M. Liyanage and H. M. Y. C. Mallikarachchi, “Origami based folding

)

patterns for compact deployable structures,” in 4th International Conference
for Structural Engineering and Construction Management, Kandy, Sri

Lanka, December 2013.

J. Zhao, Q. Tian, and H.-Y. Hu, “Deployment dynamics of a simplified
spinning ikaros solar sail via absolute coordinate based method,” Acta
Mechanica Sinica, vol. 29, 02 2013.

S. D. Guest and S. Pellegrino, “Inextensional wrapping of flat membranes,”

Proceedings of International Seminar Structure Morphology, 01 1992.

A. C. Abbott, P. R. Buskohl, J. J. Joo, G. W. Reich, and R. A. Vaia,
“Characterization of creases in polymers for adaptive origami structures,”
in ASME 2014 Conference on Smart Materials, Adaptive Structures
and Intelligent Systems, SMASIS 2014, vol. 1. University of Dayton,
Ohio, 2014. [Online]. Available: https://etd.ohiolink.edu/!etd.send{_}file?
accession=dayton1406890919{& }disposition=inline

A. C. Andrew, B. C. Philip, J. J. James, R. W. Gregory, and V. A. Richard,
“Characterization of creases in polymers for adaptive origami structures,”
in ASME 2014 Conference on Smart Materials, Adaptive Structures and
Intelligent Systems SMASIS2014, Newport, Rhode Island, 2014.

Massachusetts Institute of Technology, “Selecting shell elements,”
2017. [Online]. Available:  https://abaqus-docs.mit.edu/2017/English/
SIMACAEGSARefMap/simagsa-c-shlselecting.htm

T. Belytschko, W. K. W. K. Liu, B. B. Moran, and K. I. Elkhodary,
Nonlinear finite elements for continua and structures. John Wiley & Sons,
2014.

80


https://etd.ohiolink.edu/!etd.send{_}file?accession=dayton1406890919{&}disposition=inline
https://etd.ohiolink.edu/!etd.send{_}file?accession=dayton1406890919{&}disposition=inline
https://abaqus-docs.mit.edu/2017/English/SIMACAEGSARefMap/simagsa-c-shlselecting.htm
https://abaqus-docs.mit.edu/2017/English/SIMACAEGSARefMap/simagsa-c-shlselecting.htm

