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the glass is only one of many factors determining
the strenigth of a.pressure vessel. In this presenta-
tion no mention has been made of the role of the
resin. This is an extremely important part of NRI
research, especially research for the Bureaun of
Ships. After hvdrotest every Polaris contains mil
lions of cracks in the resin. An example is shown
mn flu. 17. We have reason to believe that such
cracks lay open the glass to environme nial attack,
especially by moisture.” 'he strain magmbication

in the resin is very large and has been described

m a The contribution of

the resin strength to the mechamical strength and

Pl('\lnll\

paper (20)

are of

great importance We are only beginning to budd

sability of dimensions of the structure

from the ground up owm knowledge of the role

the resin plays in progressive farure

In conclusion let us emphasize the tact that

the words “strength of glass filaments” have a

different meamng llli"!lll”lg’ on the test sz

testing speed, and environment Almost nothing

is known about how to relate the tensile strength

of filamemts directly 10 the strength ol a Lar e

glass-remnforced-plasti SErUCTune except by
g I I
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Fig. 17 — Resin cracks greath magnified. The glass rods are about 0.0004 in. in diameter

empirical methods. We believe, however, that
recent improvements in the strength of hlaments
have almost all carnied over mto the strength
of solid rockets! Tn the next vear o

led 10 expea that US. industry will be able o

fWo we are

produce glass fibers above 800,000 psi in strength
and that even higher strength will come later.
Mechamical damage to the fibers is less important
than uneven tensioning, etc. In a word of caution,
that o tully

current

however, let us realize utilize such

high strengiths with values of  elasii
modulus or stifiness of the glass the strams in
service would have 1o be oo high tor compatibility
with  metal and  dimensional

cdictated by

parts tolerances

present operations. 1t s therefore

suggested that the emphasis on near future glass

fiber rvesearch should be mainly on obtaining

higher modulus glass without beryvlium, and

that problems of design and testing for structural
compatibility be kept in mind by those planning

materials research. In our brel reterence o
mechanisms of failure in glass-reinforced-plastic
structures  we  have omitted several importam
fatlure mechanisims and causes of lathure which
have been discussed m previous papers (21-23)
I'hese have been the result of errors, Haws, and
characteristic inherent structural weaknesses not
divectly assoctated with the «aenstle strength of

the glass.
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