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Stresses as measured by the strain gages were slightly higher on the
new unit but in good agreement with those on the original unit. The highest
stress is in the area where previous units have broken and is apparently on
the order of 95% of the material yield strength as specified on the drawings,
e.g. 200 Kpsi/210 Kpsi. Under the given conditions of mean stress and
alternating stress values this max. stress is approaching the fatigue
endurance limit (see attached fatigue limit calculations).

Not duplicated in the test but of some concern to the writer is the
possibility of a greater maximum stress due to impact loading caused by
the rapid setting of the brake. Some rough figures from complicated and
not very accurate formulaes indicate this value may be as much as 50% of the
maximum stress determined above. However, it is nearly impossible to calcu-
late exactly where this stress would occur and whether it would add to
existing stresses to produce an instantaneous stress for greater than the
previously determined maximum stress.

We propose to make some strain gauge tests on an installed brake in an
attempt to answer this question.

After fabrication of jig No. 2, the two units tested in jig No. 1 were
the first to be tested in the new jig. All tests in this jig consisted of
installing the units individually in the jig with the Goodyear cylinder and
a set of toggle plates . after which sufficient nitrogen pressure ( q, 240 psi)
was applied to the cylinder to achieve full stroke. Measurements were then
taken at the toggle seats to confirm full stroke, and at the holes in each
limb for comparative purposes. Pressure was then bled off and read at first
sign of contraction as indicated by a previously set pair of dial indicators.
From the pressure thus read the force component of the toggle seats and
acting normal to the center line of the unit was computed. This compared
closely (as it should) with the maximum values of the applied force in
jig No. 1 as determined from strain gage readings, but not those determined
by the hydraulic gauge which was apparently approximately 10% low at its
maximum reading of 100K lbs.

All 13 units thus tested yielded remarkably consistent results. The
measurement across toggle seats was 27.43 inches at full stroke, exactly as
computed from drawings and used as the expansion limit with jig No. 1.
However, the measurement center-to-center at the holes in each limb was in
all units 32.6 inches versus 32.4 in jig No. 1. This was anticipated due to
the added vertical component resulting from the angle at which the toggle
plates apply the load.

p „ to hy the previously mentioned 32.4
inches derive 11 3urefflei'its taken on the telescope agrees closely with
that dimension in jig No. 1, rather than the 32.6 as measured in jig No. 2
which simulates more nearly actual conditions on the telescope.

The strain gauges on the one old and one new unit, first read on jig No. 1,
were again read on jig No. 2 under full expansion and were generally slightly
higher as could be expected, due again to the added vertical component of the
applied force. Maximum occurred at the same point but was very near 210 Kpsi



2 0 Kpsi, as determined in
The o d and ne unit were in fairly close agreement.g

In conclusion, it vou d a ar that the new springs are quite similar
to the old, at least I n performance and s tres s levels but with unknown
fatigue resisting capabilities which will be revealed only by time.

It also appea,s that in any case the springs are stressed to at least
the static limit in tension in one location at minimum; and that they are
working over the fatigue I t in this one location (see . attached fatigue
limit calculation)

The effect:,
-s or fatigue

any, of -pid application of -he brakes on the maximum
mit is yet unknowi
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