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SUBJECT: I1EAD FOR BOUXD CONTROL

20 THR MDCGXRE OF THE LIAD IXDUSTRIRS ASSOCIATION, INC.:

Excessive noise in {ndustry, aircraft, schools, 1
spartments end office buildings, has been attrecting
a good deal of editorial attention. It has also been
sttracting attention from OSHA, anong other groups coo-
cerned vith sound pollutiom.

The attached featurs article, placed by LIA m
"Product Engineering,” tells of seversl succesaful case
histories oa the use of lsad to reduce sound levels. In
"Product Engineering,” it reached over 107,000 design

engineers.

In edditica, LIA has reprinted 5,000 coples to bdelp
ansver specific inquiries. Lixiteld slliticual copies are
available free of chargs as long as our supply lasts.
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Product
Engineering

Lead proves a heavy favorite
as sound control material

Heavy metal, often combined with

factory meda producte

Lesd i best for Blanketing the sound
coming from noisy machinery, ways the
Lead Industries Associstion (tia)
hskmgboumwduumypo&-
wcts becaise U offeny excellent
Mwmmwmhw
© meet the various specific dermands for
sowe control.
- Noae poliution is one of the momt
serious problems facing industry today.
Statntics show that more than (0% of
the country’s working population wfen
some Rone-telsted heanng bmpeirment
and & has eves suggerted that worken
Mmmwwmm“

s expected that approtimatcty $1 8 bi-
boe will be spent 0 inplement the hear-
ing comervation program o comply
with OsKa reguisuons. Most of the
funds allocated by industry for mows
woudvdlkwlmmm
and sviterms that will dampen, muffie
nsulats machinery noies.
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that onginally was considered either 100
large to equip with adequats sound coe-
trol. of tise m aiready instalied without
built-in noise control.

According 10 LA, s increasiag

sound bartier properties of lead 10 in-
sure sound sticauation effectivences of
theit products. Many of thess enclosures
et made up of pancis conuisting of
sheet lead and eccoustical polyurcthane
foam comdmstions. Some of these
combinalions contain more than ooe
sheet of lead separsted by layers of foam
10 enhance sound sttenustion propers
taes over thal of an eqQual mass of lead
0 2 ungie sheet.

Lead foam systema. Typical of such
machinery enclowures i & dew modulas
sound control sysem 30 enclose furni-
ture productzon machinesy developed by
Maher Engracenng. Des Plames, Iik-
non. The furnuture machinery noise con-
wol ayvem consats of 1Wa. thick
lead/foam material, an extruded alv-
menurn {ramng tysiem; and flat alu-
mavum sheers, 0 gauges ranging (rom
049<a_ 10 062, for the extenor face
of the pasel

The benstion lead and acoustical
foam ratcnal, produced by the Sound-
cat Co, Brooklyn, NY., is s modulsr
pancl sysem cunsisting of two W pef
(0078-4a thek) sheets of kead sand-
wxched i scoustical loam. This com-
bensnion i thea bonded 10 the backude
of Bwe metal exienor and intenor face
panch. The acountical foam will not
“dust out” or delaminate from the shoet
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sign features openings ot either end
that stock input and OPpUt can ester
and jeave the work statoa. Glass panels
imtalied m the udes of the enciosure
permat an unobstructed view of the work
being performed and. is addition. al
lows vissal communicaon between the

number of machinety enclosurt manu- Liminsted directly 10 axtenor. lead DIOCKS UNWENIEd NOee ON Plastc BCrap Grinder

facturers are lLaking advantage of the
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NOwe wes Gt Dy 83% compared 10 ungs
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Gour snd Mnpeler socton of COMpresadr
Res nOwe Dartier mace Of toem/leed

operstons, who wear ear plugs or sd-
Acry, and their sspervisor.

Piastic phs lead. A vinylandlead
lamuination instalied by Ingenofl-Rand's
Centac  Prodixts Drvisson, Mayvhcd,
Kentucky, achxved a 67% nome re-
ducton m its hine of Y000 CFM peck-
aged centnfugal compressors. -8 used
a steel chroud laminated 10 8 combens.
tiom leed’ foam sound barmier %0 achieve
the 67 % decrrase m noue.

Because of ity desugn, the Centac pro-
Zuces nome only from arces of its main
drive gean, umpeller vanes and gear-
vpe oii pump. None reduchon was pri-
mariy achicved by covermng these areas,
located wm the mid-section of the vnig,
wnith the muiti-laver steed shroud and
kead/ foam combination.

The lead (oam combination comisted
of s 1 paf (0156-in. thick) shect lead
sound darmcr sandwiched in an i thick
layer of foam. It wes applied over o
previously sprayed-on undercost layer
and then the sieed shroud was placed
over the top of the encloved section. To
conduct away hest buildup withan the
shroud, specially designed louvers were
placed at the botiom and top of the
enclosure.

Enginecring Industries. Inc, Madi-
son, Wisconsin, solved 8 major nolss
peoblem and realized 2 $2%00 cost sav
wgs by indalling thin, continuous cast
shoet lead 10 five in-production plastic
wrap grinders. Nois from the ma-

chines, used 10 grind o granulawe hard
plastic  materials must be controlied
munce they produce Bose levels (hat are
as high s 38 dBA twv fect from the
gnnder, & kvel that » i cxcem of
osra alloe ances.

Two nome contral techniques were
contadered . shuppang the machines 400
mules 10 the Engincering Indusznes plant
where 8 mome retardant cavity skin
could be anstalled. or appiying theet kead
directly 10 themn at the piastcs Rant.
The letier technique was used because
& saved more than $3.000 m shipping
costs and elim:nated 10 10 12 weeks of
downtime while the machines were be-
ing altered.

Several techniques were tested to de-
wrmine how the sheet lead could be
most effectively and sconomically in-
stalied in the Art leesl, sheet Jead was
laminsted 10 the inkcrior face of all
hopper wall, undernesth portions. and
the iniernor of pedestain, stands and
covers of one machine. This required 20
hours.

In the second test, the outaide face of
two machines were laminated I S
hours. The latter sheet lead installstion
tochmique wae faster and just as effec-
tive as the Brat Wechnique and B was
therefors uaed 10 atienuats the sound of
the thres remaining plastics gninding
machings. Lamunating the sheet lead to
the exterior of the machines permitied
the lead surfaces 10 be spray-painted 0
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ng products that leave the factory and

n tura
creakcs 3 continual excitstion of the
fuselage skin. Depending on the e
craft’s speed and shape, such boundary
Lyer notst can caume extremely high
noise inside the crafL
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bolan engines created an overall nolse
kevel of 110 decibels in the untreated
cabin. This uncomfonable sound level,
which can be detrimental 0 hearing,
compares 10 the noise of 8 jot Aghter at
1000 foet.

Despte this high exterior aoise level,
Grumman specifications called for 3
cabin interior that was “living room
QuicL.™ The compeny’s engincers there-
fore were faced with the taak of devel
oping & sound control system 0 over-
come nows prodblcms commoa 0 all
Jet airceaft.

Grummanys G-U1 sound control sys-
tem incorporaics three e¢smcotial ele-
ments: 1) a barrier between the craft's
engines and the Cabin interior to block
the path of exicrior sound; 2) methods
10 damp intenor structure borme sound
ndiation and isolate engine vibration;
!)lmhod\o-bwrbmhs&h

wrior akin and the cabia interior head-
hmvuncmaalclcn:ﬂnlhtlcu

my1 (ladpo-vderdnpuwdnmﬂ),

s sandwiched betweea two layens of
comperised acoumixal foam and s -
cured i place by the cabin hesdliner.
Thas installation Sechnique eliminstos
the need (or fasteners which would bave
penctrated the leaded viayl and pro-
vided a large sumber of routcs for nowe
to enter the cabun. Another major ad-
vanage of wuing leaded vinyl in this
form is that it i virtually (ree-flosting,
thereby improving ity effectivences.

The waght of the kaded vinyl was
increased for forward sectioms of the
sircraft because these arcas are sub-
jocted 10 higher eotse levels of boundary
layer nomse at maximum Crutsc speeds
and, in addition, the glam enclosed cock-
Pit I8 more susceptible W Noe penetra-
tion. Three weights of keaded vinyl wers
used-1.5 puf for the cockpit, 0.57 pef
for the forward secticn of the caben,
and 0.28 paf for the mid and rear sec-
tions of the cabia.

Another modera wehicle, alo from
Grumman, got the tead treatment w0o.
1t's 8 tracked alr cushion train now be-
ing tested as part of the US Depan.
ment of Tramportation's plan 10 de-
velop high speed ruilroad vehicies that
will provide passcnger and cargo service
between urban arees. Though different
in design and function, the Tacmy
{aced the same problerns as that of the
Gulfstream-I1 (0-t1) Business Jettur
bofan engine nohe and scrodynamic
relsted engine noise (the ot ot 600

fn e e < g

: oy s ordn ag
2 . T

>

K]

. , o, et
s N

Vo 3

I 4 ]

= )

. i ’

o

Slook business J#t is Gengned tor QUM OPe’ s10n ingsCe and Ot Lead in
cCOMBInELONS with Plestc foam, and in then sheeta DIOCK UNEBME] AOHS
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R proved 10 e the most sfhcient Nose bermer

mph at 35,000 ft has almost the same
freestream dynamic pressure as the
Tacav st 300 mph st sea Jevel). How-
ever, Grumman engincers had a distinct
advantage n designing  the Tacmy
since they had already designed the
highly eflective sound control system for
the 1. Bawd on this previous expe-
ricnce and Lnowledge gained in devel-
oping the sound control sysem, it was
earily incorporated into the wvehicke.
To insulate the catwn, the mult-mate.
rial noise insulation system was applied
in the same manner as the system in-
stalied in the Gulistream 1I: damping
foam was applicd 10 about S0 per ceat
of the skin grea, 3 4-in. thickness of low
denuty fiberglass was compressed into
the }-in. depth between the frame caps
and a | pof deaded vinyl sandwiched
betweoen two ¥4 in. thicknesscs of poly-

urcthane foam was iastalled over the
Bherglass before the cabin laing was
instalied. In addrtion, a 1 puf leaded
mn)icmu--uww:ndndbchndm
aft cockpit bulkhead w0

tonal mulation from the noise of the
rear-mounted turbolans.

The noisc insulation is providing the
rescarch vehicle operator and test em-
gincers with a Quict environment for the
test program. Durin(th:prncnlph-n
when the vehicle is being tested for
spced of up W 125 mph, noime
ton from the turbolan jcts is &
conuderstion. Later, when i
phase of the tests are unde
the lincar induction motor s
achicve the wehicle's maximum
mph specds, noise will come from
urces—turbolan  engine  notwe
boundary layer noiss.
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4
“DIRECTORY OF ACOUSTIC SPECIALTIES™

A 26-page brochure including descriptions of various
jead bearing elemnents in sheet, laminsted, powder,
or bulk form for acoustical purposes end including
lists of manufacturers,

J-9

“LEAD A MAJOR FACTOR IN NEW MACHINERY
NOISE SUPPRESSION SYSTEMS™

Description of techniques used to lower machinery
noise levels with lead and lead composites. Lists ma-
chines that normally exceed noise level atiowed by
the Occupstionsl Safety snd Heslth Administration.
Two pages.

J-13

*“LEAD KEEPS CLASSROOMS QUIET™

Reprint from Better Schools describes the application
of lead for noise insulstion in a large elementary
school. Details of instatiation. lllustrated. Two pages.

ADDITIONAL INFORMATION AVAILABLE

For further delalls or engineering ssslstance with g noise problem contact Lsad Industries Association.

J-8

“INGUSTRIAL NOISE — HOW TO CONTROL (T
Technical dsta on the causes of industrial noise and
informstion on methods of controiling it. List of con-
trol materials svailable. Graphs.

J-12

“CONTROLLING SOUND WITH LEAD™

Reprint from Buiiding Operating Management covers
the applications of tead in reducing vibration and sir-
bome noise. Case studies on three new structures gre
discussed. Ulustrated. Four pages.

J-18

“PRACTICAL APPLICATION OFf SHEET LEAD

FOR NOISE BARRIERS™

Discusses how the use of various thicknesses of lead
bonded to or used in conjunction with other construc-
tion materials determines the Sound Transmission
Class (STC) rating of walls and partitions.

7 Distributed by
E Lead Industries Association, Inc.
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