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Figure 126. Tensile properties of polystyrene and polystyrene copolymers at
-65, -40, +10 and +77° F. (18)

The notch sensitivity index in static tension was calculated as follows,
based on the remaining cross sectional area:

o Ko =1
Ry
where Kr = tensile strength at rupture of unnotched specimen
tensile strength at rupture of notched specimen
Kt = theoretical stress - concentration factor.

Figure 127 shows the notch sensitivity of a general purpose polystyrene at
-40 and +73° F. The sensitivity at the low temperature (-40° F) decreases at a
greater rate with decreasing hole size, than at room temperature. Infact it crosses
the 73° F curve at a hole radius of about 0. 10 in. Since lowering the temperature
tends to inhibit flow and cause brittle failure, this crossover was not expected.
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SECTION XX. POLYIMIDES

Mechanical Properties

This family of materials is relatively new and was tested primarily for
high temperature and cryogenic applications. Therefore, little data was found

in the low temperature region.

Figure 198 plots the tensile strength of a filled and unfilled Pclymer SP
and Table 90 contains data on the tensile properties of the film material.
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Figure 198. Tensile strength vs.

temperature of polyimides
(Vespel) (97)

TABLE 90. TENSILE PROPERTIES OF

POLYIMIDE FILM (1 MIL THICK, AT
100% PER MINUTE ELONGATION)

(98)

Property Temperature | Valuc

-
Tensile strength, Kpsi 100 22.0
(ASTM D 882) 20 25.0
-20 32.0
Yield point stress, Kpsi 100 12.0
20 14.0
-20 16.0
Tensile modulus, Kpsi 100 320.0
(ASTM D 882) 20 430.0
-20 480.0
Elongation, G 100 87.0
(ASTM D 882) 25 70.0
-20 65.0

The mechanical properties of polyimide-glass reinforced laminates are
shown in Figures 199, 200 and Table 91.

Mechanical properties are as expected except for the dry compressive
laminate strength (Fig. 199 which decreases slightly from room temperatures to

-100°F.)
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