
I .~ .,D—A036 507 CONTROL DATA CORP MELVILLE N Y TRG DIV F/G fl/i
SCALE MODEL BAFFLE IMPEDANCE TESTS,(U)
FEB 67 I E MELNICK NOBSR—93023

UNCLASSIFIED TR6—0 23—T M—67—i NL

I ~~~~ iu~I END
DATE

FILMED

3~~~



I ~ II~I~ ~~
________________ 

?

H ~ lIIlI~°
Il~I~1.25 llhI~ )IIll~

~~~~~~~~~ I~~SO~ I I I R ~N Ii~~ I ~l\ ~~l

~N~’L ~t I A E  AU A S \~~A kt~ 
A



r

UNCLASSIFIED 
~~~MOST P OJect ’-9 ~~~

‘

___________ WP2401-42025 ...

~~ 

MCt.

Thu DocuMent Con.kt. o(.~~~ .P&ges
N~-’i ~‘~1T~’ 

C0~~~ s~
j / ‘

CONTROL DATA
C O R P O R A T I O N

T

SCALE MODEL BAFFLE IMPEDANCE TESTS (U)

FEBRUARY 1967

1 Li

r) r ) C
SU8M/TTEO To T 

~fl ~I U.S. NAVY ELECTRONICS LABORATORY
I SAN DIEGO, CAL FORNIA ‘

~

‘

~

CONTRACT NO 
~ ~~ ~.i~rrrt U

I NObsr - 93023 D

REPORT NO: ORIG~$AL CONTAINs c~’ ~ ~~~~~~~~~ Alt. DOCI REPRODUCTIONS WILL. L . ~ AND WHITE.
• TRG-023-TM-67- I

i [izSr2IBI.rrTor~ -‘ i i:~rrr~’T A
p Approved 4r ; ‘~ “~~ to~eo.~~C Di~t:i~~~~1i iJr ;lirnit ed

m l  JA  D I V I S I O N  O F  C O N T R O L  D A T A  C O R P O R A T I O N
IKU/ ROUTE 110 • MELVILLE , NEW YORK 11746 • 516 531~060O 

. .. 

T 

W1C1A~IFIEO



.~~~~ T /

W P 2 4 14 2 0 2 5
Ct1tW4BEN

~

AL

.
~,~~~ ‘~~ /flpI ullt ,n —~

-~~~~~~~~~~~

/ SCALE MODEL BAFFLE I!IPEDANCE TESTS (~

/) I. E. Melnick

Report No~~TRG-O23-TN-67-1 /
Contract No.~~~ bsr-93Q23

-.

Submitted to:

U.S. Navy Electronics Laboratory
F’ San Diego , California

n b c
I f~T~

;. ’T ’ ~~~~~~~
Approved Approved 9TT

~.LJ
~~~~~~~~~~

.~~~~~ / D/ ,7 v 1 7
“ C L ‘— -

~• ~Walton Graham Marvin Baldwin
Department Head , TRG Project Technical Director , NEI.

i~ r;~ ~:.‘ ‘t:.~.’
Submitted by :

TRG , A Division of Control Data Corporation
Route 110 ,. 

.—... %LJ ~~~ . ~~~-

Melville , New York 11746 ......
O*IØINAL CONTAINS C~ ~~ .1 ~; AL L DOC [~~ISmIB~.rrIoN ~T; T1:’.~.:NT A
REPRObUCTIONS WILL L .  “ V .~~~~ ~~D WHITtI~ ~~~ Approv ed f

D

~

atxthut

~

iF

~

±

~

.: h~
win t4- 1A~ 

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



- .

~~~~

—

~~~~~

- -—

~~~~~~~~~~~~

WP 24-1-42025

SCALE MODEL BAFFLE IMPEDANC E TESTS

The accompany ing photographic prints we re reproduced
fr om the acceleration records made of the response of various
acoustic baffle models that were tested in the TRG Acoustic
Test Chat~ber.

The initial object of the experiment was to obtain

experimental data on the mechanical impedance of baffles

proposed by TRG and G/D. The acoustic test chamber had already

been used to obtain data in air which agreed with the experi-

mentally determined behavior of the same baffle configuration
in water . An analysis of scaling laws suggested that we

could scale frequency and physical dimensions inversely.

The TRG proposed hull configuration consists of\’

plating with sea chests and resonators .

Two sets of data for the G/D baffle are p resented :

a slotted aluminum block with cy lindrical holes for trans-

ducers of 4-inch and 5-inch diameters .

Sets of data for 1/6 scale model tests and 1/~4

scale model tests are presented . Historically, the 1/6 scale

~node1s were chosen first due to the ready availability of

raw aluminum bloc k of the necessary thickness for the G/D

model. Later , thicker sections were found to be available

and a 1/4 scale model was made . The availability of data

from both scales allows further substantiation of the

scaling laws being used .

The reference for the experiments is a steel plate

of 3/4 inch full scale thickness , this being represent~ tive

of existing hull plating near the keel of a large ship.

The data recorded in this experiment is the output

voltage of an accelerometer mounted on the particular test

piece. The test piece is accelerated by an acoustic wave

I
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produced by a loud speaker . The accelerometer is mounted on

the side of the test piece that is not insonified . A spec ial
effort is made to prevent the acoustic field from leaking

around the joint between the test piece and the acoustic test
chamber to minimize the pressure response of the accelerometer ,
which was found to be a problem . Accelerometers were first

mounted on the ins onified side to provide a greater number of

possible accelerometer locations on the TRG models where

the other surface was covered by sea chests and resonators .

The requirements for reliable data required that freedom in

the location of accelerometers be compromised . The solution

was an accelerometer located on the t~on-insonified side of

the brass plug whic h represented th€ transducer in the model.

The two locations where accelerometer data were taken were

prepared by cementing the simulated transducers to the hull

structure. All other simulated transducers were isolated from

the hull structure .

Data were taken on a point at the center of the model

and near an edge to determine the uniformity of the p late

response.

The loud speaker location within the test chamber

was moved to give head-on insonification (normal incidence)

and insonification at 45° to the p late (grazing incidence)

DATA ANALYSIS

Figure 1

The lower half of this p late shows the geometry of

the test samples . The upper graph illustrates the effec t of

the pressure sensitivity of the accelerometer when the

accelerometer was mounted in the test chamber (in acoustic

field) and outside the test chamber (without acoustic field)

_ _  
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The lower graph is a check of accelerometer mounting
technique . The red and green curves compare the response
of the acc elerometer when screwed in plate (a result of
locating the accelerometer on the simulated transducer) with

the response when cemented in plate (the usual procedure
when mounting accelerometers on the insonified surface).

The green and blue curves compare the response of two different
accelerometers sequentially taken at the same location .

Figure 2

In this plate the acceleration response of the TRC
hull model is compared to the response of a reference p late
for the frequency band between 9 and 19 kc (full scale

frequency range 1.5 to 3.16 kc). The length of the model’s

sea ches ts is scaled to a full size length of 16 inches.

A t grazing angles of incidence , a considerab le re-
duction in plate acceleration is accomplished throughout

the active sonar band , and below it.

A smaller effect is noticed in the data taken at

normal incidence . Fortunately,  a high hull impedance is not
as necessary at this angle of incidence.

It is reasonable to expect that even lower acceler-

ations will be recorded with larger sized test plates. This

model is only one quarter of the size of the panel being

proposed for the array.

Figure 3

This data compares the reference p late, the GD
model with 5” holes (full scale), and the TRC model with

19 inch sea chests (full scale) . Comparing the response of

the 16 inch long sea chests from Plate 2, the longer sea

chests result in a lowered impedance at the higher frequencies

of the sonar band .

~ epIrI~~~tJTt~t~’ 
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The data on the GD model suggests there are many
modes of vibration throughout the sonar band . These 1/6 scale
test results are worse in this respect than the 1/4 scale
tests described later.

Figure 4

This 1/6 scale model test was performed on a bloc k
of aluminum slotted into the shape shown . Although it would

seem that this plate would show a high impedance because of

the large number of “resonators ,” the response was only

s lightly better than the reference plate. The mass , however ,
of the slotted block is 10 times that of the reference plate.

It should then show a response 20 db below the reference

plate. This is accomplished at only a few frequenc ies . A

possible explanation for this effect is overcoupling through

the basic “plate” between resonators .

Figure 5

Plate 5 shows the response of 1/4 scale models

of the GD hull form wi th 4 inch diameter holes compared to
a reference plate. The low frequency response is good , but

the effectiveness of the design is limited to 11 kc on the

scale model (2.75 kc , full size).

The benefit of changing the hole size from 5 inches

(Plate 6) to 4 inches is evident. The frequency where the

stiffening effect is lost was moved from 9.5 kc (2.37 kc

full size) to 11 kc (2.75 kc , full size).

Figure 6

This plate shows the response of the 1/4 scale

GD hull model with 5 inch holes compared to the reference

p late. As previousl y mentioned in the description of Figure 4,

the plate response above 9.5 kc (2.37 kc full size) was

inadequate .

£~HFIP~1*TML .4
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Comparison of this plate with Figure 3 shows the
effect of changes in scale.

The prominent peak in the acceleration response at
14.4 kc in the 1/6 scale (2.4 ke ful l  scale) in Figure 3
corresponds well with the prominent peak at 9.7 kc in the
1/4 scale (2.425 kc full scale) in Figur e 6. However , the
1/6 scale model shows excessive acceleration below 14.4 kc
as compared with the 1/4 scale . This suggests that the

smaller the scale the less dependable , and probably the more
pessimistic the result.
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