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THE ASSISTANT BECRETARY OF THE NAVY

IRESEARGH, ENGINEERING AND b ans
WASHINGTON, n.&ﬁ@ambhm H

28 MAR Bﬁ‘{{ 3 b 4 il 17

Mz, Richard L. Garwin
Post Qffice Box 218 ‘
Yorktown Heights, New York 10508

; ]
Deay Kichdrd,

" Y appreciato your thought proveking letter of Japuary 16, 1978,
and the subsequent discuszions we have had.

Your cobcerns are very timely as the carefully progromsed replace-
ment. of POSEIDON submarines with the pewer TRIDENT submarines is a
subject which is receiving considerable attention throughout the Mavy's
senioy managewent.

In your letter 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 latter how
much information regarding these two problem arcas has been provided
to POD and to the Congress. '

These are mxcellent questions and 1 have explored them in some
detail. The Navy has a considerably advanced submarine hull material
status monitoring and maintensnce propram which has been suscessfully
in offect for u number of years. This progran includes periodic dry
docking of submarines (approxiwately every eighteen months) to allow
careful measurements of corrosion and thorough measurement and evalua~
tion of potential hull defects. Acceptability criteria for loecal
corrosion phenomena and potential defects Have been established from
an extensive history of latiorotory and full~scale testing, computor
aided stress analysis and nondestructive examination method and process
qualification. Based upon these criteria, defects discovered during
thexe dry dock surveys are fully repaired to acceptable standards.
Foliowing this examination and local repair procedures, the submarine
hull is given 2 therough rcpreservation using a sophisticated three
element paint=1ike coating systom. C

Our ¢xperience in these arcas now includes careful examinations
and records of over a hundred submarine hulls covering ships which
have been in the 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 arc consistently able to do), goneral arca submarine
hull corrosion has been well within the predicted amounts. Sufficient
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hull thickeess is allowed by our design standards such that this type
:f corrosion would not be a limiting ivewm for extemded use of these
ulls. |

Our experience with localized (pit-type) corrosion is that it is
a very small problem and that our inspection and weld repair techniques
are able to repair defects noted during each examination at very low
cost,

. With regard to cyclic facigue, our hull design basis is such that
this should not become liwiting in the use of our hulls for extended’
periods. Of sorc concern is the‘gotnntial for strain induced propaga-
tion of hull defects which are initially below the xize detectable by
any nondestructive hull inspection technique. Our monitoring program,
which includes x-ray and ultrasonic inspection techniques, has shown
that the flaws which propagate to 3 measurable size due to strain cycling !
and which sare lurger than carefully established standards are relatively !
few and repairable by well established hull maintenance methods.

Hence, based upon an extensive hull monitoring inspection program, ;)ér)‘f
the Navy has concluded hull corrosion and fatigue sre not limiting con-
siderations for extending the life of POSEIDON SSBN's. This is in con-
sonance with the conclusions in your letter. Thus, we have never reviewed
the above programs with Congressional vepresentatives. A number of people
in the Qffice of the Secrstary of Defense are fully aware of the ahova
cited progranms and some have management experience in these programs as

"part of their background. However, again because these are mot limiting
" ureas, we have no records of specigl brisfings on this material for the

Secretary of Defenso.

However, longer 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 about all we can to improve the POSEIDON ships over the
projected service life to maintain their survivability as a secure platform
for our sea bascd ley of the strategic trisd. Further major improvements
pust be continued to maintain the survivability of these essential deter-
rent forces, To make these further advances in the POSEIDON hulls would
require major intornal system replacement which would be tantamount to
new ship construction. In this I meon wajor new ship scnsor and defense
systems will be required, major mow communication capabilities, major
new. propulsion and awxiliary machinery installations and other major
improvements would also be reguired, The size and space constraints of
existing POSEIDON bulls would severcly limit the scope of improvement
achiovable. The TRIDENT submarine was designed with and is being built
with these technulogically available jmprovemcnts to ensurc the sea based
leg of the strategic triad wmaintains its secure doterrvent capability,

Like the very successful Flect Rehabilitation and Modernization
(FRAM) Program which kept a number of our Korld War II destroyers
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silitarily competitive for over two decades, we plan to maintain our
POSEIDON ships militarily current for over two decades. [lowever, like
the FRAM destroyers, to maintain tho military viability of the strategic
submarine force, we must move on to 4 newer ship design containing an
integrated new technology base which will allow the sea baszed log of the
strategic triad to saintain a survivable force into the next century.

Again, | sppreciate this opportumity we have had to exchange ideas.
Sincerely,;

Do

D. E. MANN
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January 16, 1278

The Honorable David E. Mann
Assistant Secretary of the Navy
for Research & Development
The Pentagon, Poom BE732

Washington, DC 20350

‘Dear David,

T tried to call you Friday, January 13, but was
not surprised that we were unable to make contact
in a single day. Bence, this letter.

My purpose is to bring to your attention, in case
you haven't thought of it, the value of some
information which the Navy should have provicded
its management, and to the Defanse Departmant
before 1972, but which has been vary difficult to

obtain.

As you rvemember, in 1972 the TRIDENT program was
accelerated, including the TRIDENT-I missile (the
old extended range Poseidon-Expe}, the TRIDENT-~II
miszile, the  TRIDENT submarine, and the
PRIDENT base. I have always been an enthusiastic
supporter of the TRIDENT-I missile and argued that
the more one worried about Polaris/Poseidon
yulperability, the more one wanted the TRIDENT-I
missile retrofitted into the Posgeidon ships. Many
in the HNavy felt that a big submarine was more
important thin retrofitting TRIDENT-I missiles
into Pogeidon submarines, and, in fact, the
TRIDENT-T program has been delayed by several
years because of the expenditure of money on the
TRIDENT submarine,

The MNavy (and the Defense - Department) also.

testified aver the yoars that the
TRIDENT submarine was  vital because the
Poseidon submarines would not last very long;
their hulls would rust away. I maintained that
one can only draw that conclusion after having
decided on some level of expenditure  for
maintenance, and that thore must be some trade-off
hotween maintenance practices and expenditures on
the one hand, and hull lifetime on the other. Do
vou have 4this information, and has it ever been
provided to DoD or to the Congress?

The othey hull-lifetime problem is  that of
fatigue. Repeated deep dives may build up metal
fatigue, leading to failure of +the hull after ten
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years, twenty years, fifty years, ox a thousand
yRAYS, I maintained at that tima (and. still
belicve) -that if one has a hull life of thirty
years on some diving schedule, then by restricting
the submarine depth hy  twenty .percent in
peacetime, one could extend this life by a

factor 10 or more. Do you have this information

for Navy, DoD, and National decision purposes?

I have three rather different tvpes of interest in
answers to these quastions., PFirst, in my role as
consultant to Dol and £p the Admlnlstratlon in
analyzing  and defining - national security
programs. Secend, I am - frecquently requested by
responsihle Conqlesq1onal committoes to testify as
to my vicws on ftrategic and defense programs. In
fact, I must  testify to the House Armed Services
Comtiittee about stragegic forees Januvary 31.
Third, some years ago I contributed to a U.K.
Parliament committee white paper on the future of
the Brxtlsh Polaris, and 1 maintain a  lively
interest in what our British allies shounld do with
their program. Thus, if the dinformation existed
on an - unclassified basis, . it would bhe most
valuable to me, but I would also be interested in
classified reports,

My begt Jjudgement, expressed in testimony to the
Congress over the last eight years or so, is that
the hulls can be pregerved indefinitsly (for at
least - fifty years) against corrasion and metal
fatigue, just as the B-52Gs <an be Pcpt}flying to
the year 2000 .or heyond {when in the early 1960s
the Air Force claimed +that .they could not fly
beyond 1970 or. thereabouts). I think that it is
important for wvarious elamants of the. United
States Government to have reliahle information on
this score, to replace my own "judgment."

Best regards.
S8incerely yours,
A0 7. Doty

Richard L, Garwin
Porwaxrded in his absence

co:
Dr. Wllllam J Parxy
Dr. Frank Press
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