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Report No. 8926-161

Material - Transparency - Plastic - Plexiglas 55

Static and Fatigue Strength

Abstract:

Static tensile and notched tensile, tensile fatigue, crack propagation,
edge attachment and shear-out tests were made with biaxially stretched
(70% approx.) Plexiglas 55 supplied by the Swedlow Plastics Co., Los Angeles,
Calif. The test data resulting from tests at -50, 75 and 195°F are given
in tabulations and charts.

Reference: Schiff, E., McNelly, J. P., Wise, W. E.,
"Plexiglass 55 - Physical Properties -
Static and Fatigue Tests," General Dynamics/
Convair Report SL 56-164, San Diego, California,
30 September 1957. (Reference attached).
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REPORT NO. 56-164
PLEXIGLAS 55 - PHYSICAL PRCPERTIES

STATIC AND FATIGUE TESTS
MODEL F-102A

REFERFCES:

(a) Federal Specification LP 406 b, "Plastics, Organic: General Specifi-
cations, Test Methods", dated 27 September 1951.

(b) Convair Specification ZM-8-104, "Specification for Canopy and Wind-

shield Materials Development".

OBJECT:

To determine various physical properties of Plexiglas 55, biaxially
stretched approximately 70%, for design information purposes and to provide data
for the selection of minimum acceptable properties for a procurement specification.

TEST SPEC IMENS:

All stretched test specimens were from a single lot of Plexiglas 55
stretched and furnished by Swedlow Plastics Company. After stretching the material,
the vendor subjected it to the same heat cycle as a production F-102A canopy
panel. Two shrink-back specimens cut from this sheet and shrunk back gave an
average stretch percentage of 66.2. As-cast Plexiglas 55 was also furnished by
Swedlow Plastics Company.

Specimen configurations were as follows:

Static tensile tests - The 75*F and 194eF specimens were standard tensile
coupons in accordance with Reference (a); the -50eF specimens were modified as
shown in Figure 1 to cause failure to occur at the center, since they otherwise
often failed at the grips.

Static notched tensile tests - These were made as shown in Figures 2 and 3.

Tensile fatigue tests - The specimen shown in Figure 1 was used at 75eF and
194/F; the -50"F specimens were modified as shown in Figure 4, to cause failure
at the center.

Crack propagation tests - Standard 2 inch x 6 inch specimens were used, in
accordance with Reference (b). See Figure 14.

Edge attachment tests - Convair 8-07142 specimens were made by Swedlow
Plastics Company, per Reference (b). See Figure 5.

Shear-out tests - The specimen is shown in Figure 6.
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TEST PROCEDURES:

Static tensile tests - Reference (a) was followed, except that the load rate
was changed to .02 inch per minute, to more closely approach the estimated load
rate in service. Five specimens were run at each of 3 temperatures: 750F, 1940F
and -50*F.

Static notched tensile tests The same procedure as for unnotched tensile
tests was followed. Ten specimers each of stretched and as-cast Plexiglas 55 were
tested at 75*F.

Tensile fatigue tests - A Triplett and Barton fatigue machine was used to
load the specimens, at a rate of 15 cycles per minute. Four points were obtained
on an S-N curve at 1940F. Five specimens were run at 75*F at 7,000 psi for a
minimum of 20,000 cycles, and five were run at -50*F at 10,000 psi for a minimum
of 20,000 cycles.

Crack Proeoaation tests - Reference (a) was followed, with load rate adjusted
to fail the specimen in 3 to 5 minutes. Five specimens were tested at each of
3 temperatures: 75*F, 194*F and -500F.

Edge attachment tests - A set of holding fixtures simulating the canopy edge
attachment were used. This loaded the specimen eccentrically, similar to the
way the actual canopy frame loads the plastic panel. Five specimens were tested
at each of 3 temperatures: 750F, 1940F and -500e.

Shear-out tests The specimens were loaded in double shear, using a .186
inch diameter pin. All tests were at 750F. An attempt was made to cause a shear
failure, by varying the edge distance.

RESULTS:

Results of all tests are given in Tables I through V, and failed specimens
are shown in Figures 8 through 16. The edge attachment specimens all failed
initially by shearing the orlon-acrylic impregnate ledge. The 75*F specimens
were reloaded after this failure, until complete tensile failure through the
Plexiglas occurred.

The shear-out tests were halted after edge distances as low as 1 d failed to
produce a shear failure; all specimens failed in tension. Failing loads were as
follows:

Specimen Kdge Distance Ultimate -_L,

257C-1 2 d 1520
257A-l 1.5 d 1225
257A-2 1 d 750

An S-N curve of tensile fatigue data at 1940F is given in Figure 7.

NOTE.

The test data from which this report was prepared are recorded in
Structures Test laboratory Data Book No. 4005, pages 5 through 9.
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TABLE INDEX

TABLE NO. TITLE PAGE NO.

I Static Tensile Tests - Stretched Plexiglas 55 -

(Swedlow Plastics Company) 4

II Static Notched Tensile Tests - As-Cast and Stretched
Plexiglas 55 5

III Crack Propagation Tests - Stretched Plexiglas 55 6

IV Edge Attachment Static Tensile Tests - Stretched
Plexiglas 55 7

V Tensile Fatigue Test Results - Stretched Plexiglas 55 8
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