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INTRODUCTION: / INTRODUCTION: MATERIALS

INFLATABLE/RIGIDIZABLE MATERIAL REQUIREMENTS
SPACE SYSTEMS Reinforcement: Torayca T300 1k as 24 x 24 plain- weave 125 gim? fabric.

“Processability: adequate wet-out of the fibers within a tow
M -» minimal void content 2 maximum mechanical
performance.
=High fiber volume fraction: at least 50% Vf = high
— mechanical performance-to-weight ratio - cost efficiency.
«Formability: capability of:
m.ml }beingheatedeMasuﬂmmgornml:ingterrpaahne

m
-being formed to shape and cooled without lowering
properties or retaining original shape
*repeating the steps above.
-Glass transition temperature (T, ing temperature: low

T,, andfor T, > minimum required for curing and | , HRROCY: | M)
erection.

Mechanical performance: high Young's and compressive
Qﬂt low deflection under creep. /

A

MECHANICAL PERFORMANCE

PROCESSING PARAMETERS PROCESSING: \ ﬁcmmcm_ PERFORMANA
N

Values of F " for Comg "lCROSCOPIC OBSERVATIO
of One-Ply Compasite Sheets =5

Tensile Modulus Compressive Modulus
of 1-Ply Composite Sheets of 10-Ply Composite Sheets
56“ wnmnmg v

Tensile Modulus (Msi)

Compressive Modulus
(Ms])
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CPPE0  CPPIS CHOPE C.PETG C-Epoxy ) C-PP60  C-PP35 C-HDPE C-PETG C-Epoxy




PROPERTIES: PROPERTIES: PROPERTIES:
CREEP RESULTS DMA RESULTS FORMABILITY TEST

Creep Deﬂe‘_’"““ Dynamic Mechanical Analysis
of 1-Ply Composite Sheets on 10-Ply Composite Sheets
51Ib loading at 250F (158F for C-PETG)for 8 hrs Heating rate 3C/min, frequency 1 Hz,
T ' _ oscill. amplit. 0.10 mm

' Fibse Vohame Fracson (%) E 1 ¥
- I I : ; Formability test on

ﬂ!&m
- composite in C-PP (PP60). Lefi:
CPP60  C.PP35  CHDPE  CPETG  C-Epoxy C.-PP60  C-PP35  C-HDPE C-PETG first forming (T=190°C); middle:

flattening in oven after first forming

L3
=3

e

Creap Deflection (1000 x In)

Temp. (C) corrasponding to
storage modulus of 0.5 GPa

oB885388883

(T=180°C);, right forming after
flattening in oven (T=190°C).

PROPERTIES: ; ENERGY REQUIREMENTS / CONCLUSIONS \ CONCLUSIONS
FORMABILITY TEMPERATURE | S [ Mechanical behavior.

[ f | | - =Tensde modulus from 5 to 7 Msi (80% of
Formability Test SR £ N7 Sel AL aiing Sar theoretical it of 8.3 Msi), compressive e
on 1:Ply Composits Sheats | | | | | ngedizablefinflatable space structures in terms of -m;.ufmnitn?’-ﬁ.femiend
Heating time 16 min Class Transitian Temp. T, (°C) p - . processability, mechanical properties, formabiity, M ol an .
— | energy requirements. SOmNTASIE Srengle R
Meliimg Temp. T_ (°C) = s " - A40% lower than C-ep.
I e h composite passed all tests, although c el fin g
| and C-PETG) performed as well as and
Ferming Temp T, (°C) Processability. Excellent inter-tow and intra-tow better than C-ep
| wet-out in all cases with void content < 1%.
T T Defects Emited to rare intra-tow cracks—perhaps oo
refated to processing conditions, Le., rapsd “Optanal forming occurs at 20-40C above
cooling—and some inter-tow voids. medting temperature or Tg

| =Al candidates can be repeatedly shaped
Emerpy neoded in raiso toap. af without retaini 2 1
S4% VI campasites frum °C in T, 15 it e

@ie); (Cp =83 Hp°C far CT) ! ! | Energy requ ts. C-PETG requires &

1]

Heat of Fusian AH_ (1/g)
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Lowest tamperatura
to o bitain fomabi ity

Speciic Beat Cp (1" (T_T)
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