
AD—A 057 506 ARINC RESEARCH CORP AJ*4APOLIS S F/S 13/10 N
NOISE EQUIPItNI INVENTOR Y FOR FF—1052 CLASS SHIPS. IU)
sit. 76 0 N NCLAUSHLIN NOOfl0—77—O—0q4 7—0o~e

UNCLASSIFIED 1837— ox—I—its;

_ _ _  

tin 
_ _

J!ItIDU•W ~4iIi[;TIJIII!~i~ Pr



-~ -
~~~~~~

-
~~ - -—-~ ~~~~~~~ 

- 

-
~~ 9

I Publication 1837-01 1-1782

NOI SE EQUIPMENT INVENTORY

I FOR FF-1052 CLASS SHIPS

July 1978 
D ~I

Prepared for

I PEPA (CRUDES)
PH ILADELPHIA NAVAL SHIPYARD

I Philadelphia , Pennsylvania
Under Contract N00140-77-D-0417-0018 ~~~

~~~~

‘

I 0 ~~~~~~ IL ~~~~~
‘

RESEARCH CORPORATION

>-
I 0.
I

I
~~~~~I 

- ~~~~~~~ C~~~ W #fl fl~~~~~~~~~ 
— 

~~~~

—~~~~—---~



• -~~~—~~~~ —-~ 
—
. ~~~~~~ _______

NOISF EQt T I I ’Ml’N’r IN V K N T O I t Y
FOR FF— 1052 ( ‘LASS SHIPS

July 197~

I
I

1’ repar ed fo t’
I
~
F

PII IL A I) FLP1IIA N A V A L  S 1 I I P Y A R I )
Ph l lndclph ln , P ennsylva n ia

Under Contract N 0 0 1 l O — 7 7 — D~-0 117— 0O 1s

Prep art ’d by
I) . N. 1~1cI augh I in

E
RESEARCH CORPORATION

COR PO RATF I I E A I ) Q I T A R T I RS I IO N ( u l  P t  P St~ l ‘1 ~ “ U t ’  ‘~) l ’ l ’R ’V
51 Riv a  Road 745 l” a i t  ~tn ~ ’t M W , suit 2L ’

Ann ap ol k , MI )  2 140 1 ‘lono1iiI ~i . III ~~~~

I’tIbI Icati~ n ~ ~~~~~~~~ 1 — — I

__________ - -



. — ‘  - - --~
---

~~ — -.-.-----,-. ‘
~ 
-

~~~~ rT 

~ i

I

( ‘~~pv rI~ Itt 
~ 

“~1 I 9’ S

:~U l N ( ’ l~~~; .~t e h  t ’ t~t 1 1 I :It(~~t %

I ‘reps r~~d antler  ( ‘oa t rail N Ot ) L W t~ I I  7 (~O IS •
\~ gran t  ~ to the I . S. i overn ~uent a I ~~~~
I o t is~’ any  ~uat e n a  I In I hi ~ puhl teat (on (~~~t go~ o ru
tue nt purposes .

I

II 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ‘-———~~~~~~~~~~~~ ‘~~~~~~~~



— 
--.

~~~
-..- 

—

NOISE EQU I PMENT INVENTORY
FOR FF-1052 CLASS SHIPS

July 1978

PERA(CRUDES )
PHILADELPHIA NAVAL SHIPYARD

Philadelphia , Pennsylvan ia

r

I
~

(~~~jö. ))
\
~~~

u
~~#/



- - -•~- 
V~~~~~~~~~~~~~ — -

~~—~~~~~ ~~•=~~ ._  ~~~~~ , - 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

H - , V : :  ~
. V I~~ V I ’ V~~

- I - Id I’ I I
I - ,\ ‘ ‘  V ‘~~~~~~V • ~~ 1 ’ ‘- - - 

-- V 
‘ I.’ l  I - ‘ I  

•
l I . 

__~_ —-
~~~ t ’ H  V V ~~, , t  -, . t t W ~~~~~~~~~~ ,l~~~~~~~~~ I l t l ’~~ 11 V A t  ~~~~~~~~~ It

/
- 
i837—Ol—1—lTft~’

4 I T t  •~~~‘ V _~ 1 ’ ~ I I  t~~ I i t t  V t I : T  Vt I I  tI l t  ( t ’. t  I l l

V Noise Equipment Inventory for FF—1052. Class Ships
I. I I  I~~ I t , t , ’,~~l l l U t~~h”  t i  ‘ , t t l  IJ ’ M l t i  It

• A t i  f .  
- — - - 

I t ~~~ 1 I i A .  ( f f t . l t t l ~~l l 4 L i M i t t Ii~~t f  
- - -

D. N. !4cLaughlin

- 10 . I t  . t , , - .l I I M l l J l . i ’ f t V ’ t t  V I l~~~~f
A l I t  A t.~~~ t i .  u,~ i NL l I . i i t I t ,

ARINC Research Coprprat Ion ARINC RESEARCH CORP.
:‘~~~i Riva Road 256 1 RfV A ROAD

-Annapolis , ~~~ y]~~~ 1.tdV. V~~~~ ‘_ -  -
I i  , • ‘ , V t ’ t  V V  !Vt U II V \ ,  ~~t I ’  /,1 I t t I  I.’ Ult I’~_ ’ t t I  A l l

Philadelphia Naval Shipyard i i  N l IM l i l  l O t  I ~ I , I  ‘,

Philadelphia , Pennsylvania
4 . ‘~ . ‘ H i . .  A t . , ~ F. A ’ t i  I’ ~V I V  H - V I  ~~ S f  • . t h V V , I H 4V ( ‘ O f I I t ‘.1 lJrlI~~ \ l. At t. ( V I

sam e ar a~”ove
‘ F  I I f  A T O ll It ~ ,W i , l l A I~~ NC

SI . f t H t i t  F

I t .  . F f t t t t t t I I , _ H, l ’ ~ l ’ f . t t  I I  ~~~~~~~~~~~~~~~~~~~~

UN CLASSIFIED—UNLIMITED

I -
. 

f f f V ~~ I I I ~ II 1k’ N  A l  I I I  W I t ,  t ’~~- ‘H ( . - , t f - - ~ V i ~~~ 
V •  t . ’ , I! 1HF~~’ V  f V , ,.~ ) V  

~~~~~~

V F, ’ F. V Vt

- V - - . -. ‘ - - -
‘I I t ’ ’ IH • ; I • ( f J V V f , ,~~ 

; ( V , , , O - , F , , , , . . - , l , ,  - j , ,  • ( j ~
I.

~~ - ‘~ / I t ’

-~~~~ ~,V ,

F’

Vt I \ t . ii 
—
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class frigates is presented. This information was developed to support the
maintenance program for FF—1052 class ships0
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AB STRACT

An tnveu to r ~’ it o t t  fl(~ 
o( r esi l ient  t U t ’t t t ~ t s slId t I ’~ thli ’

lit t i l t eonut ’et tt ’ I I t~ on I’~.Nt ~\ e tas s  f r t t ~ it o s  Is preseutei l .

t’hls infornia t  ton was developed to Support I he nut t u t en an ee

f p r tt g r s u t  f~’r I’ I’~ t t ~:~ ’ elass shi ps .
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SUMMARY

R Ni )\ class f r i  gates ha Vt’ ma av res II lent mon at s a ad fI cxl hi.’ hose eoniw cli t ’ns

in their design. •rhis large popul ation of high ly c r 1  leal sound — i sol at ion ‘q~ii pn ) cn t
necessitates an effective ma ta t enance program to a ssure Opt I mum low—aol  oc ’
p erformance.

As a basic pa rt of an effective n~n tut enanee in spec t ~~ V t f l  p rt F :~r :In1 , :1 eoiup lct t ’

inv entory  l is t ing of resilient mounts  and flexib le hi ’st ’ cOI~nI ’et i i ns  is ni ’cdt ’ ~. i ntl  such
a listing Is provided by this report.

Th~ IThi Intt ,n~ ncC p rogra In wI I ) eoinp r i Si’ se Vt ’ ra I elements . An i n i t i a l  in spt ’ct I t
to dete m i m e correct in st a l l a t i on  Is essential .  Periodic in sp e ct  ions  in accordance

with M UC requ i rement s, supp i emented Iw Fquipment  ( ~ui1 l& ’ I • i s t s  developed from
Tables 2—1 . 2—2 , and 2—3 , will serve to detect fa i lu res  or t l ete i -iora t  ion between over-
hauls. Pre—ove rhaul pl anning for rest l tent mount and flexible hose nt ’pl a cement on a

• blanket basis with :m 1 ‘O1’&I check for detailed conditions wil l  ensure  r enewa l  of t hi”
cl’fllponelits 

~i 
liSt ~~F1OF to th e expir at ion 01 t h e i r  al lowable l i le t  h i l t ’s

l iu r i ng  the development Of the invento ry  list (11g. it ~~ s noted tha t  th e  r e — i i l i ’nt
mount Maintenance R equi r ement  Car d Is not (‘t ’mplett ’ . ‘I’he I n f o r m a l  Ion needed to
comph ’t t ’ that  M UC I s provided in th is  report .
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1
INTRODUCTI ON

On e of th e cha ra ct er i st  irs  of I ‘~ S KN )\ (l”l ’ — lO52~ class f r iga te s  is t hei r  qui et
acoustic s igna tu re.  Th e reduction of st ructureborne noi ~e was a funds men ta l  design
e t i n s i t l e  ra t i on for this c tm a ss program . Quiet machinery  w i t h  low v ib r a t i on  l evels  was
selected . R esi l ient  mount s uer e  used in conj unct ion wi th  the quiet  m a ch in er y  to hel p
ensure a m i n i m u m  noise level .  I’o preclude other st ruct ureboi’ne noise paths to the
ship s t ruc ture , f lexibl e connections were used in each re s i l i en t  lv mounte d m achinery
ins t a l l a t ion . l” lexib le hoses wet .&’ used to make the connections from the cooling
water , fuel , lube oil , compressed air , and other se m- vi ’e sy s tems to the machinery .

The above design features have resulted in the use of more than ~OO res i l ient
mounts  ~t itI associated flexible hose connections in each ship of th e l” l” —1 052 class .
This Ia rge popula t ion of highl y cri t ical  sound—isolat ion equipment demands : I i  ef l’ect ive
ma intt ’nan ce system to preserve op t imum performance . The foundation f o r  an effec—
tive main tenance  s stem must  be a well defined program for inspect ion of ioise atten-
ua t ing  components to dete ct signs of incipient failure in the resilient mount s or flexible
pip in~ connections .

.\s the basis for such a program , t h uis  report and inven tor y  l isting of resilientl y
mou nted units , and the type and quantit y of r esilien t moun tings and associated flexible
pipe conn ections , was prepared . The purpose of thI s effort is to identif y the current
typical installation for these ships with respect to equipments requ iring resil ien t
mountin g to meet noise reduction requirements . Not included in thi s report ar e
devices in~it a lled for improving  resist ance to shock , such as in st a lled on electron ic
equipment cabinets; nor flexible connect ions for services not related to equipments
r esi lien t lv mounted for noise reduct ion , e. g. , flexible a i r  and hy draul ic  hoses in the
r~SROC b a iler instal la t ion .

Section 2 of this report (l iscusses general maint enance  requirement s for sound —

I solation equipment an ( l  presents the data developed to support the maintenance pro-
gram for the II ” — l O t 2  c lass . Section 3 provides recommendat ions  for revising th e
resi l ient  mount Main tenanc e  I equl re nu ent (‘a i’d (1%1 RC I

1—1 ‘1— 2
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2
INS PECTION REQUIR EMENTS

As stated ear l ie r , the foundat i on for an effective m a i n ten a n c e  svst em for
sound—isolat ion equipment must  he a well defined pro gram for inspection of t hi ’ noise
attenuating component s to detect signs 1) 1 incipient fai lure in th e res i l i en t  mount s and
flexible piping connections. Elements  of such a program are the ( n i t  i :il , pe r iodic ,
and pre —overhaul inspections , as discussed in SectIons 2 . 1 through 2 . 3 , r t ’ spect i v e l v .
The inspection support data for resilient mounts and flexible connections arc describe d
in Section 2. 4 .

I

2 . 1 INITIAl. INSPECTION

( A thorough initial inspection is necessary to ensure that  the res i l i en t ly  mounted
mach iner y system is properly installed. The following key poInt s should be checked :

• a. Correct mount type as required by the foundat ion drawing
• b. Correct mount orientation and direct ion of loading

c. Proper angular alignment and loading of the mount

d. Proper fasteners.

2 . 2 PERIODIC INSPECTION

Periodic inspection and replacement cf resi l ient  mt s nt s and flexible conne ctions
is required to preserve effective per for manc e. Two ha~ ic M U C s  cover the quar terl y

and semiannual inspection of sound — isolation components:

a. MRC A— 17 (~ S—i for resilient mount s

h. MR C  A—7 0 9 Q— 1 for flexible rubbe r and neoprene hose , and f i t t ings  and
supports.

These cards are illustrated in Figures 2 —1 an(1 2—2 respectively . Each contains
cleta ih t ’d inspection pro cedures and component replacement cr i ter ia .  (‘11 the four
ships vIsited during this study, three had the resilient mount MRC and three had the
MR C for flexible hoses.
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l i t  ett as i tbe r at  iou ot ’ th e  In rgt ’ uu nu l i t ’r i i i ’  ir ’-i i I l t ’it t n i t i t t i t i  ‘~ i n t l  I i i ’’. i I ’ l r  t~t i un t ’r t  ‘ l i i

to l it ’ in spt ’et eu and t h eIr  d ive rs e  lu i ca t  Ions , both M I~~ ’ s r i - e l ’  t u i n e n i l  t i n ’  t i s i ’  of an

E quipm ent  u l ib t ’  I 1st ~i- ’ t~;l w i t h  th e  ct i i u t  r o h h i n v , M U ’  it  I bi t ’ l o u t  ‘ ; h t 1 I . V i I ( ’ ~~ ’t ’I t  I ’ ,

oiilv one h a i l  p r ep ared  such I t ; !  s . b it t ’ i ” i , I  k i t t  l’e pl ’t ’p:lr e ! I i ’, t b ’  iu l i~ 1 1 1 1 : 1 1  shi 1t .

whi c h is net ’e~~s : l r \  si nt ’t ’ t lu ’ ~ ,t rk  t ’ t ’i i t  i ’r  I i r l ’ : ih lbowl i  a t I t ’s :i n i t t i l e  ~lt i ps . l i t  : I I I I ! i I  i on ,

m a l n t t ’nanet ’  :id t i l l S  li st t ’ib t in n i t  I i i d i v i t b u a h  l I I l t u s i  In ’ I i  l i i i ’ !  so I h a t  no 1 1 1 0 1t ’  111 :1 ( 1

a sing le d:iv ’s \ \ V o i . I , , is sj i t ’r i i i t ’tb .  j
‘. :i I ’UI ’ ’ —~ 1Vb ’ ’ R l l  \ I ’I  b N S I ’ b - ’ t ’’ l ’ I ( t ~”

V l ~l i ,  t ’i ’ I t i t ’al i u : i t i i r t ’ t i l  s t t t i t I I — I s t i l : ( t i t t l l  t’ i t 1 l t I i i i n l ~I t l  ‘i l i e l  i t ’’~ I ti n t  r i  b ’ t i t l i i t i V p e t ~~
_

I ion lie i i t : i t l t ’ as pa i’t of hu ’ I ‘rt ’ ——( ) v t ’r h a i i l  l i - i t  l i l t 1  ltisçn ’ t t ~~~~~ ~ 
‘( I  l ’~~ I i  ‘ t i e  - ‘ ‘ .

l’(~’ I’ ,~ l l ’ l a u  I t i r  N N ~~\ class  f r i r , a t t ’s s l u i t i l t l  i i u r l t i t i t ’ l i t  i t em  t o  i i l ’~l i t ’et l ’ s l l h ’ i l t

i i i o i i i i t 5 Ii l i i  I f le x  ibil e i’t innt ’ei ion s . I~Ii~ ~l I~ 
‘ i i i  ‘ ; l t t ’t ’i 1 , 1 11 pr o d ’  Ii i  r t ’ -~ t I C  I i  ‘~‘o in I T t  I ~t I  it ’ l l

:15 a Son r ’e  for ibe v t ’l t i pnue nt of I ‘ ) I ’  & I sheet s

‘ ur r & ’nt  N :~VSF:\ ‘ N A \ ‘Sl” C rt ’q u ir e u u t ’u t s I ir t ’scr lhe  t h a t  i i ’ :i i .esl l i e n t  I 1 1 O I I I t (  I t . I  - :

not fa i l ed  I I I ~ de t e r b o r : i t e i l  In st ’ i v i t ’e . i t is t o  lie r eb i l :i ( ’e II t u f t e r  h t ’ine ii i  5Ol’\  ir e  f o r

[0 vt ’a rs or at f hi ’ t t ~ t ’r lua t t l  e l t is est  i t t , ti ut t t ( ? t  ‘x<’o ’t l i nt : , hI  t’~’:( l’ ’i S ro i , i  S Iii ’ t l : j t t ’ of

i n s t a l l a t i o n ,

V l~l I ) P l - ’~~( ’ o~ o r h a u l  ~‘velt ’ for  the  t \ N i ) \  class  r a i l s  for  : i t u  t t V t ’t ’ l l I l ( l l  at  ‘ I  ‘

I l i t t l i t i t  h u t  e r va l  s. I ’ l : i i i n i  ~~ for  each t tve l ’ l t : I I I l  sh i t t i l l i i t e l u i b ’  id t ’ iu t  1 fy i  ti ~~ i t ’p l :iei ’ I I I ’ t l t
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$ 1
technical manuals , and Ship I nformat ion Books . The data were ver ified by condu cting
a sigh t inventory of each component aboard IJSS M OI NST ER (FI ” -10 97) ,
LI SS RAT HBt TRN E (1”F — 1057) , IJ SS ~V II IPPL E (FF—10 (32) , and IJSS VU E E LA N I)
(FF — 10( S) . l)uring th e inventory, the following general observations w r e  mad e:

• Many resi lient mounts and the majori ty of flexible connections are not marked
with an installation date.

• Flexible connection support resilient mounts are in many Instances not being
replaced when the equi pment mounts are replaced .

¶ 
• Many flexible connections are not marked with identifying data such as size ,

type , manufactur ing date , etc .

• Many mounts , particularly those in bilge are a s, have been painted .

The normal configuration for flexible hoses was as a 90—degree assembly con-
sisting of two hose sections join ed by a 90—degree elbow fitting . Most flexible piping
is supported by an attachment system at the elbow that includes a resil ient mount .
The inventory data are presented in the tables as follows:

a. Table 2-1 , “Summary of Re siliently Mounted Equipment ” , identifies
machinery equipment items that are resiliently mounted and lists them
In Shi p W ork Breakdown Stru cture (NAVSIII PS 0900-039—9010 ) order .

b. Table 2—2 , “Resilien t Mount Data ” , present s, in a format designed to
facilitate development of Equipment Guide Lists , equipment name and
number , SWBS number , equipment location , mount type , number of
mounts , and minimum allowable mount height . For the four ships inven-
tor ied , the manufacture or cure date and /or installation date for each
mount Is also shown. Also Included in this table are associated hange r
assembly resilient mounts. Since the piping configurations vary some-
what , the piping supports are not uniform from ship to ship or equipment
to equipment. Typically, however , the pi ping applications listed were
found to contain resilient mount sound—isola tion components which should
be inspected when accomplishing the MRC for flexible hoses.

c. Table 2 —3 , “Flexible Connection l)ata ” , presents , in a format designed
to facilitate development of Equipment G uide l ists for resiliently mounte d

2—5
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eq u 1pn~ent , equ ipnient  nit ni e and mi mIs’ i’, S\V I IS numb er , equ ipment

location , the flexibl e conn ection service , t he hose type and sl/ t ’ ; ant i , for
the four ships inventoried , the host’ manufac tu re  date and/or In sta l l a t io n

date. [“or :~ &‘ r o t i t l ip  hoses , the si’ie is g i vt ’ii i i i  s ixt eet i t  h is ut an i nehi l iv  the
last two di gits ot [Ito n u n i e i t c l a t u i e ’. l”or t’ X :i 111 1) 10 , a t y j u L ’ 2 iSo - 2-I hose is a

— 1 2’’ hose. I lose in n a ufactu re and installation tIn Li’s Wi ’ re rccurtks i r ,x :i i t  I
as marked ott the Itose liv the n u t  n u f ac tu  rer or I it sta lie r , e • ~~~. , “:i 7V ~~ ’~ or
‘‘1Q7 1’’ .

‘I’Iic fol lowing refer ett ec notes apply to ‘Fables 2 — 2 and 2 —3 :L S i t i tb ic a t e t i  liv t i t c i  t•

lot t e  r des i g flat or i i i  the data eol t it a n s

Reference Notes

— Not accessible for recording data
Ii — Not labeled/marked
C’ — Markings not legible
1) — Painted (some data nun have been legiblel

F — Covered with insulat ion/ lagging/ tape , etc.

1” — Data taken from Reference Pla~ /’i’echnical Manual
— None installed

if — Not installed — removed for testing/replacement
j  — Resilient mount installed but not connected

K — Instal lat ion not accessible for determination ii a resi l ient  mount was use (I

1 — Data not recorded.
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~F 100k 1.00

6F 150~ 1.00

~1” 900 1. :~-t V

1W 2000 i. :~~~~
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