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• This  techn i cal memoran dum prese nts the p rogress made i n  i nvest i gat—
in g cer ta in  v i b rat ion damp i ng m a t e r i a l s  ma n u f a c t u red by the Korfund
Dy nami cs Corporation , Westb ury, Long island , New ‘York . The pu rpose of
the i nvesti gat ion is to find an acoustically—transparent damp i n g  mater ia l
for  wi ndows of sonar domes in  genera l , and for the AN/SQS—26 stee l sonar

JJ’) dome in particular.

1 t ~J
DESCRIPT I ON OF DAMP I NG MATERIALS

The formu l ations of the various materials have not been obtained ,

‘
~~ si nce they are proprietary to the Korfund Dynam i cs Corporation.

/
Six 30” x 30” x 0.250” HY— 80 stee l p lates , one curved stee l p la te ,

and an AN/SQS—26 sonar dome section were coated with various damping
materials and combinations of damp i ng materials by the Korfund Dynamics

~
•>, Corporation. Each flat plate was coated on one side by trowelling ; the

ins i des of the curved plate and the AN/SQS—26 sonar dome section were

S sprayed . The tota l th i ckness of the damp i ng  ma te r i a l (s) a p p l i e d  to
each test speci men was 0.5 inch .

Table I p resents the test specimen numbers and descriptions , a long
with the i dentificat i ons of the respective 0.5—inch coatings of damp ing

~-~— materials. Other data utilized in this memorandum were obta i ned f rom
reference ( a ) .

.~, 
foreig a o s m a ~~~~~ d e o w~h P ~~i rOVaI
at the U. . Navy Underwater Sound Laboratory. 1$
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TABLE I

Th i ckness of
Plate Plate Damp i ng Type (s) of
No. Dimensions Material (s) Da~p i j~~~~terial (s )

I I  3A 30” x 30” x 0.250” 0.5” 80—2K—WRA

1 14 30” x 30” x 0.250” 0.5” Urethane

142 30” x 30” x 0.250” 0.5” ~~
“ of 80A ~ ~~

“ of 80— 2K-WR

143 30” x 30” x 0.250” 0.5” 80-2K—WR

144 30” x 30” x 0.250” 0.5” ~~
“ of 80A & Sea lant

145 30” x 30” x 0.250” 0.5” 80A

177 48” H by 18.5” R 0.5” 80—2K—WR
Curved

193R 4 ’ x 4 ’  AN/SQS-26 0.5” 80-2K-W R
Sonar dome sect i on

V i b 4~~p~ r Type 80A

Vi b rodamper Compoun d Type 80A i s  a gene ral  purpose v i b ra t i o n damp ing
compound for app l i c a t i on at room temperatu re, wh ich is formulated to give
op timum damp i ng for noise contro l when applied to metal panels; this ma-
ter ial is of a vista green color. The maximum th i ckness of the wet ma-
ter i al  that can be app l i ed to a vert i cal p l a n e  sur face  is  3/ 16 inch ; when
the material’ s wet de ns i t y  is 1.5  gm /cm3 and i ts dry dens i t y  is 1.3 gm/
cm3. The thermal conductivity factor (K) is 0.175 BTU/h r/ft2/F/ft; Its
c u r i n g  t ime  is 48 hou rs at room temperature , and approx i mate ly  30 minu tes
at 250°F. The maximum safe dry ing temperature is 3800F; the minimum dry—
in g tempe rature i s 50°F. The tota l solids content is 63%. The material
i s res i s tan t  to d i l u t e  acids , a l k a l i s , greases , gasol i ne , and a l  i p h a t i c
oils. It has a very long l ife; is unaffected by sunli ght or ozone ; and
does not become b r i t t l e  or cha nge , in  any way , with age. Maximum damp~-
ing occurs at 80°F.

The ma t e r i a l  may be a p p l i e d  d i r e c t l y  to any metal , prov i ded the
me t a l  is f ree of grease and oil. A primer coat is reconunended on all
metals , except galvan i zed sheet metal. It Is best applied by spray i ng,
but it can be trowe l led on easi ly. For spraying, a spray gun s i m i  la r
to a DeV ilb iss Spray Gun No. P—MBC—565, with a nozzle 1.0. of ,~ Inch  and
with supply through a 3/4 inch 1.0. pipe from a pressure pot of 25 psI ,

2
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‘; r t ’~~~~ir ‘tided . I no a I r pr t ’- ;’ ;ur o - iou Id be ~5 to 40 p’; I . ‘ ur 1 nq I imo
- IR h~ rj r - , a t  ~‘~~‘ ‘ t  t ’iii ~~~’ r  , t u r o , or ~ippro~ im~i t e l y  30 rni ru t

f o r  a l/ ~ inch t h I c k  c o i l  i r q , w h l t h  I - , abou t th e mjxiniuni t t tickrre ,- , th at
t i n to ‘. p r  ayo~i i t t )  n ‘ r IO

1 ypo ~OA p r ‘vi ~l ‘ 1. -‘ip I ri ~~ i n t ho t em1t~’ r d  t ure r w1 ie I r ~ii 50°F
t h r oNh I ~tO°t arr i I nor~ t I ~‘rn,ib 10.

V i  ‘ r  o I tripe r Ty pi ’ ~O - ‘ K — WR

V i b r  o t i m p o r  (‘ S m it o in i t  lype ~O— .’K—WR h i’; a v i ;  t~ qreen color and has
a I horma I ~ontI~~ I i  v i I y ic I or ( K)  of 0. ’) 131U ’h r /  t t  /01 / in ch , wh I h can
t ’ t ’ va r ied i c co r d i  nq t o  - r - ’ci t i c  r etlui r ement . t h I -~

; rnato r i . i I  should rtev~’r
h~’ app I led a t  .i 1 ’ r iper , r ii. 0 It o low 50°F. Cnn 114 ‘~ t a r  t~ W him iho tw o
pu - I- ; , A and B , ar t’ ml \ ‘d; the curing r eac t ion i ~; exoth o r m ic .  App I i ca—

on ot  thin c o i l ;  w II kt ’cp the curinq crc I ion t ’rpt ’ratu re low , and ,
a-; a r e- ;ult , the t i t e r  ii w i l l  r~oi slowly. The mater i a l  s t a r t s  to
har Ion af tor ot to —ha I 1 hou r , but e i qh t  hour~

; a t  corn t e mpe rature  are t o —

qij i  r e d  for comp I t - t o  cur i r i t i .  The mate r i a l  i- ~ I I re— r e t a r d a n t and I’; n’ I f —
ex t  i r i q r i ’ ~hinq per  ~1M 1 l -—r t~ 5—5 6T. I t  has r e - i - ; t rnoe iqain~~I w a t e r , - a l t
w a~ e r - ~pray , o i l , ac i d ; . nid a l k a t l ; ;~. I t ~

; t ’ I t ’ c t r i c a l  r e - r ~; t ’ i v i t y  i s  ox—
( 0  l I o n  t , xcood I nq I x I & ‘ ‘f i r t—c n r ;  j~1’ h i-; rod rq i nQ t t i a r i t ;  t o r i st  I Cs
No noti ce.ib Ic t - II~ThI1e in damp i rig ch ir ic to ri - t  I c~

; u r~; af f o r  I n I t ia l
c u r e ;  maximum tamp i tiq occur - , at ~OOI . The T ypo 8 O— 2 K—Wl ~A cc~npound is
the l ow— t e m p - i  ~, t u r e  ma te r - i  a l ; I t ;  _ r~the

; ion to a I I metals i’ ; ‘xcol  lent.
The mat or a I may be - pp I led e i t he r  by t rowe I I i nq or by -;p ray i ng

A pp I i  cat  ion by I t  ow- ’  I l l  ng I- ; accomp Ii  ;hed a’; fo l lows :

Clean metal r ; H I a n ’~; I horouqh I y ( ; 1 i ’e I ;ur I ace’; shou I d be sa nd—
t) Ia- j ted or w i r e  brushed) .

Mi I pa rI by we i 1h I of ~k)— ‘K—WI ~ I’~ r t A w i t h  I p a r  I by we i gh t
of ~U— ’K—W R Par I B nu t i I a u n i f o r m  qr co n color i oh I a I nod. ( Be foro
curinq , the w o r k i r i q  I i f e  of tho mixture w i l l  vary rct o r d i n q  to the
4 uan t I ty of na I or i .1 I m i xed I n one oper a I on , a-; te l lows : I bs cures
in .‘ hours ; 10 lbs in -I ’ minu te- ; ; and ~‘O lb s in .‘‘ minut es. Working
l i f e  can be ox I orrt tcd by -p r ead I nq the ml x in a sha I low pan . ) I~o not
mi x more than .‘O lb -~ I n one batch

c . I I’~o power mi xi rig equ I pmon t for ha I -tios wer qh I nq more than ~ lbs
to t r i - a i r e  a r~~por ml x.

4 . App I y w I th a 1 rowe I . ( Fou r po rt rid- ; of ma I o r i a I w i I I cover one
‘ t l i id fT!  foo t w i th a th i ckne-o; of inch . ) Never a pply at  t emp e ratur e ’ ;
be l ow 50°F.

-— 
~~~~

-
~~

• •~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~ ~~~~~~



II’ L  loch . Memo .
No. .‘I — .‘ 5 / — r t ’)

5. Al low P hours at  room t o m pt1 ra t u ro  f i r  c n r r r p l e r t t  cur ing.

f t . C l n ’jn ~r ll toot- , (tro we l- ; , m i x e r ’ , ~~t t .) with To l uol or ‘. i n i  lar
-
~~ I - - - r i  I I ritr ~ -4 I I e ly at t or r~-so

\ pp I i  c at  ion by - .p ray i rig is ~rcc t rr p Ii ‘ t rt ’d as f o l  lows:

I. Mix 0 It t - , of 80—2K—WR I’art A w i t h  10 lbs of P0- ~‘K—WR Part B
n- n ’ch r r ii cal l y ,  i i  rig a por lab Ic I t rj q h mixer  or s i mi  t a r  equi pment , unt i  I
a Un i form ~j r eo n n O  I or i -; oh I a I nod.

_‘. Emp ty i n t o  a regula r  5 — I l l  Ion pa1t , or j a cke t e d  w a t e r — t o o l e d

~~ t a m er of ‘ ;, rn ’~ - app rex r-r ~I I~’ n ipac i ty

~~. Peg I n p repa rat I on t f  ano I her 20— lb h~ tch I n m I xer

-I . Spray , using a pump t ypo unit (10 :1 r a ti o) wh i ch can he l i f te d
t i , j  I y  and dropped i n to  ~,ucce- - s i  ye t t 4 1  I Ion contai t iers of Q_ ,)f~ -WI~.
l-;e r 3/-I -— inch I .D. fen d I inc and a I / - I—inch r ound ,o ,’;led ;un , l v i  I h I - .s

~uri No . I ’ -~I(C-—5s~~, or equivalent. Atomi :i rig p re ’ - ur ni  i s  40 to ~0 psi .

‘‘. Corrim’rice - ;pray i r i i l”’r~’di r t ~~Iy a f t e r  f i l l  m g of the 5—ga l Ion
p u  I , s i  rice the .‘O lbs ot P0— ’K—WI~ w i l l  t en d to harden w i t h I n  .‘0 to 50
mi nut e- ; . A ja~ keted w ater-cooled ~onlainor w i l t  a l l o w  an appre c i abl y
l ong pot I i fe in warm weather.

6. After the co n to r i  I-; of one p u  I have been u- -ed , swi  tch the pump
uni t into the next f r - - h Iy—pr  ep urird on l a l rer of 80—?K—WR and on Ii nue
s pray  i ng . r~ ur pounds of 40— .‘K --WI ~ w I I I over erie ‘q u r r e  f oot w i th a
thi ck rit ’-~’, of I rich .

7. Avo id  m ix ing  or ipp Iy in~ the mat erial in d i r e c t sun l igh t , 5~~riLO
the pre e’rlce of h i t  w i  I I  r educe  Ihe w o r k i  rig I i  f i ! ot the nil xturo .

8. Nevn ’ r ml x moro P0—2 Ix—WR t han rri be r-o d w I th I n 20 ml n utos

9. Avoid ex c e s s i v e  - ;k in contac t w i t h  n iat e r ia l  arid wash hands , etc .,
wi ft - c’ap and water  of b r  hand II rig.

10. Al low P hours before new I y t r e a t e d  ru e t a I I s put i n to so rv I ce.

DAMP I NG l ISTS

;e tup

The I r i ,  I r imon tat I on - of up and expi ’ r i  men to I p r ocenlni re usc’ d for the
damp i rig meas ur ement s wore si ml l u r  to thoso n t n ’ ’ c I  I bed in r e f e r  once (b)
l rr - ,t rum ontat- ion was c a l i b r a t ed by the method de-;cribed In r o fn ’ i e i i ce  (c)

~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~
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I l i i i - I t t r r - ’ n~~h 4 p 0- t i l l lb. ’ pt ’ u ~~n ’ r n t  ‘f  c r 1  t i c o l  0 - p ing v t ’ rs us
ic  ~~~~~~ I t - I ~t - u n l e r  f r o g  OI l ’. I n t l  r r i e l - , ~ i - l ’ , ~ I - T ~~, ~~l T - I , arid ~ I-1 5 .

i -h . - I - . ‘Se - n . p i n , - I - - Wt ’ r t ’ n nt ~ t~ d i ’ ll 010 — _ i do w I  th a 1/ . ’ i rich t h i c k —
ri.- - ‘ f  J n r p i ‘ l i t e r  l o t  . lot t 1 e I r 0 4 0 1 .  y align’ I r ein 2 kit .’ t o  P kH,:

- iii - I cn ’a oil w I t f t I / -I  I rich - t 40 -\ p I u- . I 4 I ncti ot 42 • ‘k (.k I i ru r e
Ii  S t u p ’ r  o x i u r I t ’  (y c .Q -r - C (‘n to  -2 . 5 f-C C. If. ’ p_ m n ’  I o_ iI , ’nt w i t h  a
I,.’ n ; -  I i c k r .’- - r ,  of  40— .’N W k  ( I  i~~~i r t - .‘)  f j - , IN- r u c .o f - C/Cc to 1 ,)
f-C ‘c ;  the parr. ’ I . o i t n ’nl w I  I t  j  I I. ’ i rich lii i cI\n n ’- -~; of POA ( I  I gur e 5) Pi~~r ;

on I . ‘ ~C!Cc ki 5 . 5 f - C - C - ;  arid , flit ’ p i n e I coated  w i t h  r i~ i rich t h l c k —
ne- , -  of ~~\ w i t h  a - o i l  in I ( I i  p r  e -1) his  t oni I .0 %C ‘Cc t o  4 . I % C/Ce .

I k-\N t- ’ I 55 I CN AND kI F Li C I IV I TY ~1 ASI RI MI NIS

;el ;,‘ ( P 1  i t , ’- I - i. ’ - 145)

I S  t i c  I roni- ;m i s- ; ion rn, ’ Ij r , -nu. ’ r l  I- - w e e  rii1idti ott p Ia Ii _ ’-; # 1-I ’, #1 4 5 ,
-‘ I 1-f , r I  -: I.) ’’ by Cc-n er o I [)‘.- r ua m i cs/I I en. I r on I c-; , C, clii ’- - I er , New York ,
n ’; ,Je r L 1 1  C ’ r i l r i~~t NI-10 N;’00. 2 — 1 0 7 1  ( W I  Ili the t e s t  - e t u p  shown I n

F i f  ~ 
5 )  . I ri Ihn ’- ;e n’.’ p u r  t ’ n ’ ln ’ll I-; , i 2 ml I I I sn ’co rtd tcou-~ t i c  pu I-;e wa’;

pm I s , ’d a t  f ho ‘ I I’ ut of the p r o  lec b r  . 1 he put - ; t ’ we - , r . -ce I ‘~.‘d at  the
- ‘ - i t  r i  P v trophone . -i hi s pu t - ; nr  I a f u n .  11 on of tIne erro r ;y d i r  t ’c I t  y

r u n  nri It -nt t S r  oui~~ti the p l a t e  and . i lso ot the onier 
~~ 

.111 f e  t ed a rou n d
- - I-;o - f  t i e  p I a In ’ . i t o  pr c ’ p e u m t  ion dot .uy Ii me I rcxti ttie ~~~~ ;e ol tt io

p I i f ~ - ‘ ‘ I t t . ’ t i ’ . .i r o p l r n t u’ o I -  ip~r re \ i :1u 5m t e I y I ~~~~~~ ft x ( I  ‘ n ’n. ’ ’200 I t )  or
‘ -0 r .~ on oru,t- ; ( c o r n - i  .te r i  r un) the - hor tos t pa th  a ro und the plate ) . W i t h

n ’ 1 ’ t  - ‘2~ 
‘ I ion t l ine through I t e  p Ia to in the or ni. ’i of ‘00 nil .i .‘- ,cs ,’ntds

I t i - , c - - -  In t o  t O  f . i  to out the Ia- ;  t po t -  Ii on of the r e t  ut - ri arid moosur n ’ the
i i  I ‘or l i o n  tha t  I - , r ‘p mg.u 10.1 di oct I y tt i  r ough the p t i l e .  I n order

p ro ’. I t . - - ‘ ix ‘m i n i  - - n ’ I ’a r  i t  ion ct the f t  a n - - m u  t ted ar u.l 0 1 f f  r _ m - t ed  euierqy .
- - tj nudou  d hy.1 ro phor ie w i - , nrm. ’uri I .‘d orl.i inch away f r-orii I he en t o t  of the

p1 m t . ’.

I p Ii i t ’ - - wor n ’ w m - ,h od W I th d e t e r  ~ori I to n ’ rV -U I  0 Wi ’ t Ii r ug ot t h e  -~ur—
I l - I’ ‘ ‘ r ’  to -  I - ~; . - e r t ’ w e’ ; taken I t  en- - u r o  Ibiat t ra pped ii r huhb l i _ n m ,  were
-\  I C I  f rom 1 t in ’ - ; u r f  ice.

‘
~ t ’ t i p  ( ‘ ‘ I  r I o  I I cA , _ I -~ I H , nr id I~) 5 R )

o A ‘Ii t i c  t r a r t - .mi -;s I on arid r t’t  b c  I ion r r ’ u - ; u r s -m. -n I- wore ~ u b o  on
‘Ia f - -  “ I I  S- \  , # 1 1 4 , ~

‘ I l l , and #1’) ~R by FI ,u:. ’ It I rue I2or por ,ut l i _ tn ’ -; I I n n  I t o —
. 111 ~1 I c- ‘ - ‘v - . I. ’u’ i- I rhor aI. ’ry, Br-al ti l t. ’.’, M.i’,- an -t rii’ t ’ I -

~ . under IISL Con In

~~~~~. ‘ ‘ .‘ f — I. ’ u . the t ran-;m i - - ; i on leve l  W i_IS -u~’ m - J r oil w i  f b i  th e n ’’’t  -~n’l up
I I  s - l r i t t ’d I n  I I t iure h. I ru t b  i s p ar t I n t l  or to’’ t , the n .‘n . e i  v i  rig h~ 4 ,0—

‘fm ’nt ’ , N rvy S t m r t n t , i r  .1 Ml I 511, wa s p laced ~ i t i lt.’-; di r e c t l y  bob I nd the
i- o t t - . fL pant ’ I , .irid Din’ ‘ t i _ mu d - o u r n . o , Navy J — II , wa’; p0- , tm t in t r st d S teo t

~ 
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to the front , at 0 de~ u . ‘e ns bear I rig. Purl rig the - .-. ’ rru. ’ u s u r n ’ mr n ntnu Is , I he p ro—
~j t ’ n t. t r p  I.i t t’ so po r- a t  ion was va n od up to $ 5 tee t and no change was
me’,u-;urod i n  t he  t e - ,t results .

b r  l f to r i _~f loo t lvi ty  rm nea- ;ur -e n r ne rn t , the te- ; t se tup was i- . show n In
I I nhi r o 1. W I fbi I hi’ hyd rophone ~u I pou ; I t I on A • the ;ound I eve I w as mica—
-; u r n ’.1 end r n ’i _ o  r do ,I wh I to the pane I w~u - . r .-“ revod f r-em the w ater .  I ho
hydr ophon e was t hen moved to pci-; i i err 11, the patio I p laced I ri the  wet,,, ,
and the rot Icc t . ’.t soun d I ,‘Vt ’ I r ecorded .

rho uco u m ; t I c tes f t  on pane I # 1 I SA wore n~’a- ;ur ,rd at a w ater t , ’nnpe~ —
a f ur -c of 8.0°C. Th e  en.ou-.~ t Ic’ f , ’- t s on Pe n n ’ I MI 14 wti r ~l ruuo i- ,ured at water
f ,’rr’1s’ r . i tur t’ of  I c .4°n ’ . The w a t e r  temp.’r a fur or; for the ai_ ou- . t i c  t o - . f- ;

c - f  pane ls MI 77 arid ~ I- ) SR wo r e I S~\’ arid 1 0°C . r tm - ; pe i_ ’ t I vo l y . PT thor con—
.1 i II . ‘ri ; dur I nq ro e - _ u r em, mn t s on a I I I. u r of the p u ni.’ I -; wore :

Dep th : 14 fee t

R otat Ion : Clockw Ise

— M.’a- u i_ - t n t  Method : Pu I~~ü i t  ‘chri I quo

-\. cu racy of Measurement: Plus or Minus I .0 db

E q u i p m e n t :  I l u:e I t  i no ’s Ac,’u-; t i c Me - -u reme n t Sys torn
}‘ r o j oc for  — USN J — I I
Dy i _ tn op h on.’ — IISN MI l’ it 1 Sen I a I 407

Medo: Omn I Di rec t i ona l

F mn ’ .) un’ cy Range : I kik ’ I Ii rough 20 kHz

Tr ini - riti s - i  on I eve Is

I i  g ur os P blu r ough I I present th e t r-an is m l s-; ion l evel versus I req uoncy
.it rio r mal I n c  I nbt ’rice I or pane Is -~ I .3 .’, ~ I . 3 S , MI 44 , and # 1 45 , res pet - t I ‘.0 ly .
~ , ‘ i -; urement s were  t .ukn ’n w i t h  the damp l rig ma tori a I fac I rig the p r o ,je n - to n .
In the range f rom S kFIi to 8 k u :  : the I rans mi I on loss throu h p itue I
d 14) ( 1/ 4  I nch of POA p lu s 1/4 inch of P0— .’k — WR ) ( I iqure 8) va r ied f rom
4 db to 10 db more th .irt that of a hare 30” x ~0” x 1/4”  IIY— 80 s t oo l
p l a t e  ( Ref .  # 4 7 ) ;  the transm ission IO- ;u; of p late # l4~ ( 1 / 2 Inch of P0—
2 K—W R) ( F i g u r e  .1) was 0 db comp ared to a ba r e  s t o o l p l . i  t o .  In other
wor d- ; , the 80—2K—WR nbamp i rig m a t e r  l a l  had noql ig ib  I.’ t r a n ’ -nu i s - ; i on lo s s;
the tr onu - mi - - -.; ion loss through p late # 144  ( 1 / . ’ I rich Dii i_~kne ’ss of POA )
Figur e 1 0) w e- ; 0 db to I db more than tha t  of a h ire HY--80 ste.’ I p Ia ti _ u ;

and the transm Iss Ion  I~~s~ of p l a t e  # 1 4 5  ( 1 / 2  Inch t h i ck n ess of 80A w i t h
a sea I ant ) C r i go re I I )  v ar led f rom 0 db to I db more than that of a bare
HY—80 stoo l p la te .

6

_ _ _ _ _ _  -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~i ~~~~~~~~~~~ -
‘
~~~~~~~~~ 

_~~~~~ !-:TT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~4



USL Tech . Memo.
No. .13 3—25 7—69

I u r e - ;  12 end 13 p, nn~n~nt the I t i rms r n i i s-; i onl love I yen su- .; f r t - n~uoncy
mt  nno r rmma l inc i d e nco Ion p anels # 1  13 A arid # 1 1 4 , res pect ive l y.  In the
fr . pgn ’nucy F enig,’ f rom 3 kHz to 8 kIt: ; IS. ’ f t  o n - m i  - ,-; i on b ;’; t h r o u g h
‘ m u l t I Ml h A  ( 1 / 2  Inch th i c k nu t ’’ ;- , of 40— .’ K - ’ ’.PA ) ( I i g u re  I? ) v a ried f rom
7 db to 5 (lb note  t h a n  t h a t  of a h ’~u te s t i  -l p l u t o ;  ari d f l it ’ t r ani- ;mi -;s io n
toss t h r o ug h  pan e I # 1 1 4  (1/ . ’ in ch Ih I ckn, ’ - of ur e th ,un tn -) (Ii  g u r u  13)

~er ied f r o m  2 db to 4 i_lb more than that  of a bare FIY— PO - ; ln ’ol p la te .
I t  I-; of in f o r e s t to s t i l e  he re  t ha t rn ol ly suh- ; t , m r s  e .‘n..n .’t ’d out of the
ur eth ane • c - eli nu~ when th i s  ma te r i a l  w i-; submerged in the water .

in rnsmi ss i on l eve l  measurements cnn un 18.5” r~md in- - curved by 48”
hi gh by 1/4 i rich th ick FIY — 80 u, t~ e I p Ia to  ( pane I Ml ]]) w i t h  a 1/ 7 i nch

f u  ck ne-;m; of  80—2K—WR a p p l i e d  to  the inside ‘ f loW n ’4 I .0 db h’s’; it the
- - ,~~~- - ‘ s C’ r i ir f r . ’~~u n m ni cy , 5 db more ,i t t h e  4~14 _ 7 3 Sorn ir- f r equency , and
.5 nib more it the Su,lS~ 55 Sonar f requency than the tra ris mi ;s Ion loss

c i t  u cnu rv. -d p mn.~ I of the sortie si .‘e end -;h rpe , but uncoc ted .  For an
\‘ *15_ ’~ Sonar dome - ;oc t ion coated on the i ns ide  w i t h  1 / ’  i n ch
th I mu ’-c -; of 80—2K—WR (ex ~ I ud I rig t ru- ;- ;em ; ) , the I rer i - ~m I s- - i  on I oss was
‘.0 db more a t the SQS— 26 Sonar  f requency , 4.0 (lb more ~i f  t h e  4 ,15-23
~~;r ir f requency , and 2.5 db more at the sç 1s— 55 Co rsu r f r eq uency , than
that of an und ampod AN/SQS—26 Sonar dome sect  ion.

~~ ‘‘ f I oct ion I ’ve Is

Fi ;u re-; 14 and I 5 p r o - -er r t the re f I t ’c l i on  l eve l -; vn ’ r - ; u - , f requency
o f  nuo rmo l incidence for pane Is .

~ I I  3A and # 1 1 4 , r e- ;pn ’c l i ve ly. In the
f requency range f rom S kHz to 8 kH:: the reflection leve l f rom pane l
# 1 1  SA ( F I . ) u r n’ 14 )  v a r ied  f ror 8.5 db less than , io 3.5 db micro t h a n ,
that of a bare IIY—80 Stee l p la te ; the ref l i _ - c l  ion level  fr o m pane l # 1 1 4

I .;u re I 5) var ied f rom I .5 db I e-;s than , to 4 (lb runor o t h a n , that of
a ~- i r n m  FIY— 80 S t e n I plate .

The reflectIon l eve l on u curved stee l p late (pane l #177) wIth a
1/2 i nch th i ckne o; of P0—2K—WR app I led to tho I r i ;  I do showed I .5 db loss

~i t the SQS— ’rt Sonrr f requency , ‘ db I oss at the 4n,)S— .’ 3 Sonar- f req uency
and 0 db a t  t h e  Si,14 —  55 4 n. ’ nn , r r  f r equency than that of a ha re  HY— 80 stoo l
p 1nn~ I of the s ime si  :n’ end shape . i h e  r e f  I ei_ ’l ion l eve l  of  j n AN/S QS—26
Corn e r dom e -; t ’c l i o n  C ~ n.in ’ i I Ml’ ) SR) - . e It ’d on the ins I do , exc luding
t ru-;-; n~s , with a 1/2 I ni _ -h I h i -k n io- ;m ; of SO— 2k—WR we-; 7 db I i_no ; a t  the
SQS—2h sonar f requency . I .5 db t oss at the Sç iS_ 7 3 S o nar  f requency , and
~ db less .it the CQ S— 3 5 Sonar frequency , than that of an undampod
AN /S ç~C —2b Sonar dome - .,oc t I on.

FI l C H POW IIR SONAR TRANSMISSIONS

to-; t s ire made on products in te nded to be u- ’ed in si_ tr ie r domes to
.1.’ term i rio who thor or riot they can w i  th u ; tend , w i  t hon t do I or I era I l en , the

— - - :_ _~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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et ‘~ m c t - ;  of  hi gh pi_ ’w. ’r t r - ,i n- .m i s - , i o ns . t he I,’- , t setup th a t US L_ tt , i- ; do—
v.’loped f or  t h i s  purpo s e is descr ibed in r e f e r e n c e  C d ) .

Pane I #145 (I!? I nu r Ii t h  I i_ -kne- ;s of S0—?K-—WR ) w, u - ~ - - u I - - u  •b ’d in the
F I h rmes RI von - ;al t wat e r f r o m  20 Au qu~~t to .‘O nt ’ p l n ’ nr bt ’ r  t ’ ) t i S , during

which it we - ;  - ;uf ’j oc tod  to I 7’’ hour — s of h i t h  pow er ‘.c-n~mr Ir , ur i  - n i l  - ; - lo r i ’ ; .
No s ig n of • t t ’c r u n h m t i  on of the m a t e r i a l  we-; of’-;t.’r ~- .‘.I; howev n ’r , t h e r e
we;. q uL te  e x t e n s i ve  h a i r — l i k e  n m - m o  q r-owt h 0:1 t Ire m a t e r i a l .

C. tNC LtIS I ONS

The P0— 2 K—WR i_ l ,mmp I rig mat .‘ r a I was found to nmx h lb I t qc~’d damp i ng
end acoustic ,h o r m c t e n i s t i i _ ’s when ap p l i e d  to - i f lo t p l a te. h owever ,

-,~hen I t was app I i ed to an AN / Sç~S — 2s ~oniar .101’S’ - - n ’c t  I i_ in , the acoustIc
pn tp.’r t i e s  wore degr oiled ser ion- , I y , p rob ab I y duo to oI r entrapped
when tho materi a l was a p p l i e d  to the comp l ex structure. If t his
u- a  t e r  ij I were to he app Ii od on a f u l l — s i  .o dome , an e l f  I c i erit app l Ice-
t ion  techniq ue wou ld  nne€- J to be developed .

-Ii ~~~~~~~~~C,~Al~Il N. I’l l LPS , J F~.
‘n’t ’c hert I cal I rug i nee r

8
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