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INTRODUCTION

A number of plastic materials have been proposed
for structural use in aircraft., Illaterial propertcies of
these plastics must be established, however, before their
use in aircraft structures can be put on a sound basis,
Reference 1 presented the results of material-property
tests of a plastic-bonded materlal of glass cloth and
canvas and suggested a type of fabrication of plastic-
bonded glass cloth which it was hoped might prove superior
to the type used in the tests of reference l. Results

are presented herein of tensile and compressive tests of
two types of plastic«bonded glass cloth, including a
specimen fabricated as suggested in reference 1, The
material for these tests was furnished by the Swedlow
Aeroplastics Corporation, Glendale, Calif,

DESCRIPTION OF -MATERIAL

The two types of glass cloth included in this inves-
tigation are identified as rectangular weave {(BECC-11-162
Fiberglas fsbric) and unidirectional weave (0C-£ly Fiber-
glas fabric); the bonding agent was MR resin. The density
of the plastic-bonded rectangular-weave cloth tested was
0.059 pound per cubic inch and of the plastic-bonded
unidirectional-weave cloth, 06056 pound per cubic inch. The
rectangular-weave glass-cloth layers were cross-laminated
and bonded to produce a plate approximetely 1/2 inch thick.

Figure 1 shows the relative directions and spacing
of the Ethreads in the surface layer of the plate. The
direction along which the arrow is shown is designated
the longitudinal direction. Inspection of the material
disclosed that the layers were not alternately crossed
throughout but were laminated in groups of layers in
each direction. The thicknesses -of the groups were not
constant, and consequently there may have been more layers
in one direction than. in the other.
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The unidirectional-weave glass-cloth layers were y
similarly cross-laminatel -ud bonded to form a 1/2-inch-
thick plate and, as in thc case of the rectangular-weave
cloth, were not a;terna+cly crossed throughout, Migure 2
shows the relative directions of the threads in the sur-
face layer of the bonded unidirectional-weave glass cloth
and indicates the longitudinal direction.

TLST SPECIMZENS

Nominal dimensions of the tensile and compressive
specimens cut from the 1/2-inch-thick plates are given
in figure 3. Three tensile and three compressive speci-
mens were cut from each plate and are identified as
having the longitudinal direction of the surface layer
‘parallcl, transverse, or at 45° to the axis of the
specimen. The Pomp”eq ive specimens were machined on
the cut surfaces with particular attenticn paid to making
the loaded surfaces square with the longitudinal axis of
the specimen,

One other specimen was supplied. This specimen
embodied the same principle as a spirally reinforced
conerete column, as suggested in reference 1, and was
formed of two croscsed 1dyer° of unidir ctional-weave
glass cloth rolled and bonded to form a cylinder as shown
iniEisune li. The ende were finished square with the axis
and the specimen was testecd in compression.

TEST PROCEDURE

The tensile specimens were loasded by applying the
loading grips against the edges of .the iayers,  Steel
plates, bolted together tﬂvou gh the specimen, were attached
to the surfaces of the cloth to n‘éven separation of the

layers. (See fig, 3.) The compressive specimens were
loaded with the compression heads of the testing machine
bearing directly against the flat specimen ends. '

Tuckerman optical straln gages of l-inch gage length
were attached at the center of the reduced section of the '
tensile specimens against the edges of the layers and
similarly at the center of the compressive specimens
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against the edges of the layer: Four Tuckerman opf;cal
straln gages of Z2-inch gage lqutL wore evenly spac
around the circumference at midheight of the sp;rdli"
wrapped unidirectional-weave-clioth specimen.
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The tensile and comoﬂ:ssivo stress-~-straln curves of
the plastic-bonded rectanzular-weave-~cloth specimens are
presented in figures 5 and é, respectively. Both the
longitudinal and the transverse tensile specimens failed
at a bolt hole, and the ultimate stresses giwven in figure 5
and table T Pol tbese two ¢ Bns are stresseg in the
middle, or test ection at =z mum load. The tensile and
compressive qtrcsa-e’rfwn cu for the plastic-bonded
unidirectional-weave~cloth s neng are presented in

figures 7 and 8, respectivel

For both types of cloth, the ultimate tensile stress
and the tensile and compressive vield stresses at L5° to
the thread direction were considerably lower than the
corresponding stresses. parallel or perpendicular to the
Bhiread. din erfla +» The compressive ultimate stress for
the ;5° specimens, however, was almost the same as the
ultimate stress for the corressonding longitudinal speci-

mens, which seems to indicate that the pluﬁt°v itiself 13
an ilmportant factor in compressive strength, re ardlﬂ&
of the direction of the glass threads.
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Comparison of the results of the
types of cloth (see table I) shows the he ultimate
compressive stresses were somewhat hip and the com-
pressive yield stresses were very mﬂnh .gner for the
unidirectional-weave speci 1
”CCtQEMWJHP"veaTC S

e comp%e“si"e ane":-s’“a’n curve for the plasitleoe-
bonded epirally wrapped unidirecticnal-weave-cloth specimen
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TABLE I,- SULTS OF TENSION AND COMPRESSION TESTS
e o | -_(_,__
H A 7 1 &
. |Modulus of}o%iZéi Ultimate
Load u;é;; gelasticityﬁ“,;;i) stress
ErhEa | (psi) f '8 (psi)
% L (a)
Rectangular weave
S -
| 6
jiongitudiua“= 1.9 x 109(15,500 bl 100
Tensile Transverse ; 1.7 15,5001 “20,100
3 li50 | 1.1 5,900 1,,800
! &
Longitudinalj 1.7 x 10° s 000} 16,100
Compressive|{Transverse l 10 dCO 10,600
Lo | #9 ! 4,000 10,100
Unidirectional weave

80.2-nercent-offset nethod
bStre"ses in test sectio ¢ maxim
i occurred at bolt hole.

1.8 % 10°
Tensile e
1.0

1.6 % 10°
Compressive 165
| #2

!

Spirally wrapped
o 0 ;T
Compresszve’ ------------ {2 O G

ur1 load; failure
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Figure |.-Relative directions and spacing
of threads in rectangulor-weave cloth.
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Figure 2 —Unidirectional-weave cloth
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F'igu.re 3.- Nominql dimensions of tensile
and compressive specimens.



NACA RB No. L4H16 Fig. 4

-

o |/l’
SIS -

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure 4.- Nominal dimensions of spirally
wrapped uwnidirectional-weave-
cloth specimen.
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Figure 5—- Tensile stress-strain curves for
plastic-bonded rectangular-weave cloth.
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Figure 6.- Compressive stress-strain curves for
plastic-bonded rectangular-weave cloth,.
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Figure 7.-Tensile stress-strain curves for
plastic - bonded unidirectional-weave cloth.
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Figure 8 - Compressive stress- strain curves for plastic-
bonded unidirectional-weave cloth.
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Figure 9.- Compressive stress-strain curve
for plastic-bonded spirally wrapped
unidirectional-weave cloth.
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Figure 10.- Tensile specimens after failure.
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Longitudinal 45° Transverse

(b) Unidirectional weave.

Figure 10.-. Concluded.
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Figure 11.- Compressive specimens after failure.
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Figure 12.- Front and side views of spirally wrapped unidirectional-
weave-cloth specimen after failure.
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