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Crease-Free Biaxial Packaging of Thick Membranes
with Slipping Folds

Manan Arya, Nicolas Lee*, Sergio Pellegrino™**

Graduate Aerospace Laboratories, California Institute of Technology, 1200 E. California
Blvd., Pasadena CA 91125

Abstract

This paper presents a novel scheme to biaxially package‘andsdeploy flat mem-
branes, in which the thickness of the membrane is accounted for through the
novel concept of slipping folds. The membrane“is divided into parallel strips
connected by slipping folds, and specially chésenwrapping profiles that require
zero slip along the edges of the membranéjare identified. This packaging scheme
avoids the kinematic incompatibilities that in other schemes result in local buck-
les and wrinkles that increase the.deployment force and permanently deform the
membrane. The paper also presentsia scheme to apply uniform uniaxial prestress
to the deployed membrane, as well as a two-stage deployment scheme. Pack-
aging efficiencies of up to 83% have been demonstrated for meter-scale models,
although for largesmembranes the packaging efficiency approaches 100%.
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1. Introduction

Membranes are widely used in large-area space structures, including pho-
toveltaic arrays, solar sails, drag sails, reflectors, transmissive optics, thermal

shields, etc. These applications require tight packaging of the membranes for
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