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Mz, Richard L, Garwin
Post Qffice Pox 218
Yorktown Heights, New York 10598

]
Deay Kichdrd,

Y appreciato your thought provoking letter of Japuary 16, 1978,
and the subsgquent discussions we have had. .

Your cobcerns are very timely as the carefully programmed replace«
went of POSEIDON subwarines with the newer TRIDENT submarines is a
subject which js receiving considerable attention throughout the Navy's
senior managewent.

In your Jetter you mentioned hull rusting and hull fatigue due
to depth cycling as two problem ayeas you are concerncd with regarding
POSEIDON service life extension. You also asked in your Jettor how
much informagion regarding these two problem arcas has been provided
to POD and to the Congress.

These are mxcellent questions and I have explored them in some
detail. The Navy has a considerably advanced submarine hull material
status monitpring and maintenance program which has been successfully
in sffect for an number of years. This program includes periodic dry
docking of submarines (approximatoly every eighteen months) to allow
careful measyrements of corresion and thorough measurement and evalua-~
tion of potential hull defects. Acceptability criteria for local
corrasion phgnomena and potential defects have been established from
an extensive history of latoratory and full-scale testing, computer
aided strcss analysis and nondestructive examination method and process
qualification. Based upon these criteria, defects discovered during
these dry dock surveys are fully repaired to acceptable standards.
Foliowing this examination and local yepair procedures, the submarine
hull is givem 2 tharough recpreservation using a sophisticated three
element poing=like coating system. FL

Our cxparience in these arecas now includes careful examinations
and records pf over a hundred submavine hulls covering ships which
have been in ehe water and subject to dopth eycling as long as twenty-
three years. Based upon this extensive data base we have scen that,
providing the hull preservation system is applicd and maintained
properly (which we are consistently able to do), general srca submarine
hull corrosion has been well within the predicted amounts. Sufficient
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hull thickness is allowed by our design standards such that this type
:t’ ;:ormsion vould mot be & limiting item for extended use of these
ulls. )

Our oxperiepcp with localized (pit-type) corrosion is that it is
a very small probjes and that our jinspection and weld repair techniques
are able to repair defocts noted during each examination at very low
cost, ‘

. With regard g0 cyclic fatigue, our hull design basis is such that
this sheuld not hecome limiting in the use of our hulls for extended’
periods. Of more cencern is the gotcntial for strain induced propaga-
tion of hull defgets which arc initially below thexize detectable by
any nondestructiye hull inspection technique. Our monitoring program,
which includes x-yay and ultrasonic inspection techniques, has shown
that the flaws which propagato to a measurable size due to strain cycling !
and which are larger than carcfully established standards are relatively f
few and vepairabje by well establishad hull maintenance methods.

Hence, based wpon sn extensive hull wonitoring inspection program, Yo Ve
the Navy has cone¢lpded hull corrosion and fatigue sre not limiting con-
siderations for gxtending the life of POSEIDON SSEN's. This is in com-
sonance with the conclusions in your letter. Thus; we havc never reviewed
the above programs with Congressional representatives. A number of people
in the Qffice of the Secretary of Defens¢ arve fully aware of the shove
cited programs apd some have management experience in these programs as

"part of their background. Howsver, again because these are mot limiting
" areas, we have ng records of special briafings on this material for the

Secretaxy of Defgnsus.

However, lopger term hull availability does not correspond to longer
term military utility of the POSEIDON hulls. The major consideration is
that the technology contained in the overall POSEIDON submarine design is
over twenty years old. As the Soviets improve their ASW methodology, we
have programmed sbout all we can to improve the POSEIDON ships over the
projected service life to maintain their survivability as s secure platform
for our sea bascd Jeg of the strategic trisd. Further major improvemants
must be continued to maintain the survivability of these essential deter-
yent forces., To make these further advances in the POSCIDON hulls would
require major ingornal system replacement which would be tantamount to
new ship construction. In this I meon major new ship sensor and defense
systems will be pequired, major now communication capabilities, major
new. propulsion and auxiliary machinery installations and other major
improvements would alse be required. The size and space coustraints of
oxisting POSEIDON bhulls would severcly limit the scope of improvement
achicvable. The TRIDENT submarine was designed with and is being built
with these technulogically available improvemonts to ensurc the sea bascd
leg of the strategic triad maintains its secure detervent capability.

Like the very successful Fleot Rehabilitation and Modernization
(FRAM) Program which kept a mumber of our Korld War II destreyers
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militarily competitive for over two decades, we plan to maintain our
POSEIDON ships militarily current for over two decades. [lowcver, like
the FRAM destroyers, to maintain the military viability of the strategic
submarine force, we must move On to a mewer ship design containing an
integrated new technology basc which will allow the sea based leg of the
strategi¢ triad to saintain a survivable force into the next century.

Again, [ appraciatc this oppartunity we have had to exchange ideas.
Sincerely,

ot

D. E. MANN
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