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value of Young's modulus noticeably lower than the static value. The difference
between (F,),, from impact and those from vibration increases with the ratio of

E, b, thus showing the effect of the dispersion of stress velocity. In addition
(ky)., from impact was always lower than those from vibration and was apparently
not related to the ratio of E/E., It is concluded that, in the dynamic
characterisation of fibre-reinforced laminate materials, the resonance-free
vibration method is preferable to the impact method.
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abrasion resistances of the two systems, were carried out using the Taber
Abraser Model 503. Abrasion rates were measured by a weight-loss technique.
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Block 20 (cont)

Analysis of the data indicated that, under the test conditions applied, the
topcoats contributed 1ittle to the overall abrasion resistance of the two
coating systems; rather, the anodic layer of each appeared to be the most im-
portant parameter. Further, the rate of abrasion of the anodic layer was
relatively constant in each case and could be approximated by a straight

line relationship. The anodic film on the 2014 aluminum demonstrated
significantly better resistance to abrasion than that on the ZK60A magnesium.
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of the distribution of fatigue life.

Results of the Monte Carlo studies indicate that (1) the best fit
theoretical distributions of fatigue lives are the 2- and 3-parameter
lognormal; (2) the greatest variability in fatigue life results from
variability in residual stresses followed by variability in initial creack
and fracture toughkness; and (3) an effective means of increasing safe
life might be through better control of the autofrettage residual stresses.
Finally, use of the probabilistic model of gun tube fatigue might lead to
(1) improved methods for statistical computation of safe life from test
data and (2) improvement in the initial design approach for proposed gun
tubes.
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the first appiication of the general method of the vibration problem of such
a rotor blade.

Tne basic differential equations in this paper are taken from the linear,
but fully coupled set developed by Houbolt and Brooks in 1956. These equations
2o further reduced to a simplest possible case and yet still contain the
coupling of flap and root torsion modes. An unconstrained, adjoint variational
stotement has been estctlished which is both the necessary and sufficient con-
dition for the coupled differential equations and some general, but physical
meaningfuil boundary conditions. The finite element matrix equations are then
derived from this variational statement illustrating the way that coupling terms

vt be nandled in general.

The numerical results from some demonstrative examples show that instability
f flutter can occur in the range of operational rotor speed due to the coupled
otion of tlapping and root tcorsion without any aerodynamic force, if the tor-
s1onal soring (or the pitch control 1ink) is not sufficiently stiff. This in-
tability does not appear to have been reported previously.
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Monte Carlo simulation studies are conducted to approximate possible
distributions for gun tube fatigue lives. These generated distributions are
compared to various theoretical distributions to determine their adequacy in
representing fatique data. A randomizing method of selecting distributions
tor material properties of the gun tube is used to give some independence from
unwarranted assumptions.

Results of the simulation studies indicate that the lognormal distribution
qgenerally gives the best fit to the fatigue lives, but in most cases the log-
normal distribution can be rejected by goodness-of-fit tests.
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yield stress of the steel. Specimens with machined notches and with a fat-
igue crack at the root of the notch tested in 1i1quid lead failed at the
stress intensity values of 35 Ksiv/Tn and 7 Ksi /In static fatigue and cyclic
fatigue tests respectively, whereas in inert argon environment fatigue
precracked specimens failed in cyclic fatigue at 135 Ksi /In. The suscept-
ibility to embrittlement of steel specimens 1n 1iquid lead tested in cyclic
fatigue was the same whether the notch was as machined or had a fatigue pre-
crack at the root of the notch, 1.e., embrittiement was independent of the
sharpness of the root radii. These and other results are discussed in terms
of the prevalent “reduction in cohesion" mechanism of 1iquid metal embrittle-
ment proposed by Westwood and Kamdar. The critical conditions and prerequis-
ites for the occurrence of embrittlement of gun steel in 1iquid lead are
also duscussed.
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quarter points in the vicinity of the crack tip for the quadratic, isopara-
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The advantage of this method are that the displacement compatibility is
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elements. The stress intensity factors can be accurately obtained by using
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other four protons (those from the four H atoms) form a tetrahedral arrange.
ment around the N nucleus. This tetrahedral arrangement is then approximated
by a spherical shell at a radius determined by a wvariational calculation for
the total energy of the tetrahedral ion. (The resulting radius lies well

out in the ion electron cloud.) Since a Wigner-Seitz polyhedra approach is
used no specific lattice structure is considered. We comment on the earlier
calculation of Bernal and Massey (BM) and the more recent calculation of
Stevenson. Emphasis is on the BM metallic calculation which we have essen-
tially repeated.

The concept of exchange is described, derivation of the Fock equations
is given, and the principal equation of BM (one electron outside a closed
shell) 1s then derived from the Fock equations.

The BM equation is then solved by computer for both the no-excnange and
exchange-included cases. Our (unsuccessful) attempts to reproduce the BM re-
sults for the no-exchange case are described briefly. Our calculation for the
exchange-included case is then described in some detail. For this case we
find the internal energy at the equilibrium volume to be about 0.5 ev higher
than that obtained by BM (our value is very close to Stevenson's -5.36 ev).
Stevenson's equilibrium radius is 5.35 a.u., BM's is 4.23 a.u.; we obtain
4.99 a.u., i.e., shifted considerably toward Stevenson's value. In spite of
these differences in U vs V between our results and BM's, our Gibbs energy
VS pressure curve is about Tike theirs.

[f the Stevenson mixture curve for U vs V is accepted, the BM and the
present netallic calculation make a transition to "funny sodium" NH, unlikely
(at least below tne .ibar region). Acceptance of the Stevenson metallic U vs
V curve would make such a transition unlikely at any pressure. We consider
transition to the "funy sodium" form to be unlikely; transition to other
metallic forms are probably in the iibar (and above) range.
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