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I SRR . SUNECT: JEPRINT OF ARTICLE OM ...
oo . o ) ) APPLICATION OF LEAD FOR .
. . s g SOUND INSULATING PARTITIONS

701 Membars of the lead Industries Association, Inc.

The Lead Industries Associstion has just obtained s limited quantity of the
enclossed reprint, “"Application of Lead for Sound Insulating Pertiticas.® This
. article originally appesred in the Hay, 1967, fesus of 3)V, a magasine om

sound and wibration.

Research for this peper, by A.V. Meler, was sponsored by the Internstiomsl
Leed Zinc Research Organisation. WUe fes]l the information contained here will
f111 a need for a sowmevhat more technical reply to inguiries from those whosse
{nterests, 85 well as knowledge, are more than preliminary ia scope.

Additional copies of this reprint, in quantities up to twenty-five, will be
available to our members, free of charge whils the supply lasts.

Vary truly yours,

Ydwin D, Martin, A.l.A. - . oL L
Manager, Architecturel Serviceas
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APPLICATION OF LEAD FOR SOUND INSULAYING PARTITIONS

A, v. Meler,® Heinrich Hertz Institut for Schwingungsforschung, Berlin ‘

Lood hes for mome tine beoa knows %o pessess emel-
Jont scometical propertiss. The swtber showy here
how o got the mest sound iscletion per pound of
wall serface.

Tex viny wcs peewryy of Jeed, p == 113 g/com®,
and s comparstively low Y s modube, £ w=

1 the coincidence dip s not to afinct the results
maburially.

LIA14319 i

Ceners] guides for the construction of such lead-
cmbined panchk can be outined A few practical
ssamples of typics! partitions are described with
corresponding sound transmission lom dats & mes-
sured in the ksborstory,

Siagle Loef Portitions
As s well known, the soond jasulstion of s slngle-
leaf partiticn depends mainly ea twe of Rs prop-
orties:
1. s marface weight: '

- gh 1)

where A ws thickness of plate, sad
L s bemding stillness:

| 4 »
.-_ — .
i X (0
whery s we Poleson’s ratie
-0t 04
The ntio of brading stiffoes to surface weight of &
certain plate determines s Bmiting frequency: .

.=
o= 32\3 @

where ¢ s velocity of sousd in air
== 340 m/soc

TL~ (soh. ’Lz"z‘- -3) &

whees TL == wund tranemission low

{ == trequeacy
Z == froe fiekd characteristic impedsace
= i} g'om? e

whereas for Jugher frequencies the stifiness counter
acts the mess inertis more and more, thas Ceusing
the TLaernm-frequency curve 1o break awsy from
the mass Lrw line and to drop to & more or lews pro-

®Now st Natioms! Physical Ressarch Loberstery,
Protorte, South Africa.




=

.

AT ™ g P

Equation £ imto where high TL values are of

3 quires the kmiting frequescy to be sst at abowt
The laniting frequency of the lead plate in Figure  f, == 3000 ¢/s.

fs, on tee contrary, high to fulkll the mass Accardingly, the highest possible TL values thet

%0 frequencies far bryond the range of  are given by the mas law will be provided wp to

architectura) intervet. This means that at high. fre-  frequencies of about 1300 ¢/s—thet ks, withia the

quencies the sound lasulation of & purs lred shest most important frequency range—whereas, becaus

thas necessary, & far o insulatin from  of the stifiness influence, the TL curve will level off

. ardinary office, domestic, or trafic nolse s concerned. ot higher frequencies, ss indicsied ia by

. Refarring to the previusly seted problees of  the dotted ke for the cusbined plate. This behaviar

tred with a building materisl, one can generally correspands to the shape of the

conchude fromm Fugure 1 Uit #t slwuld be pus-  cuntoun fur evaluating the suund Gansminion clas

coincsdence dip to any pusition

SOUND AND VIBRATION © Raprirt ¢ 3
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Ne slightly sbove the frequency rage of interest in
srchitecturs! scoustics.

on Young's modulus E, of building msterial and E,
of ired, as well s om the way in which both ma-
torial are combined. Ths can be writtem genanally
a the form

B/8,= T(h/by EJE,) (0

whers B, is given by Equation &
Furthermore, the bending stifiness for construe
tions ¢ and d with elastically sdhered Jred sheets &
abo a function of frequency. It fncreases ot low
frequencies, thus showing the favorsble efiect of
providing higher stiinces against static lbeds than
‘against dynamic scoustic excitation. 1n the lstter case
the value of the bending stiliness can be assumed,
for the purpose of this favestigation, as being equal
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pears as the most favorsble with regard to
ratio of weight of lesd to weight of buiking material.
The diagrams alo allow a rough estimsie %o be
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meeely results in & vertical shift of
curve. Hence it follivws thet a definkte relation
be found between the surfsce weight of the panel
and its sound tranamission clase.! The letter s alwe
deteneuned by a pasalisl shifting of a frequescy-
dependont grading curve.
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STC == 28 4 90 Jog (m/10) (N

dwich plates yiekl the following equation:

A camparison of a grest sumber of TL curves of

[

The lead-laminsted peneks described above
wed not only s single-leaf partitions

efficiently as constituents of double-
tions. In doing so, the wellknown

sim clam (STC) with
quuired layer thicknesses
of Figarss 3, 4, and 8
Double-Loef Ponele
for double walls have to be appbed, such
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Veanemission loes, T
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Figure 8 TLcorsusfroquency curce fow @ doublednd

punel Tost eves: 3 o (0 J7). STC = B,
nated panel of the typs shown i Figure @ For &
total purface weight of 43 kg/m® the sound trane-
dssion class obtained to 53. He , this
remarkable resuk §1 extremely semsitive ® sound
bridges, ss are all conventional dowble-lnel parti-
tions. Ou the other hand, 8 cortain sumber of rigid
ctions between the two leaves are inevitable for
structrral reasons and often most desirable for i~

proving the rigidity of a partition.
The wse of lead sheets without stiffening lamine-
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Figwre 9. Influonce sownd bridges on the sovnd
Sransmdssion low of ¢ construcsion. Test orve:
& w’ (30 pr)

8 lead sheet of the mme wright. An experimental

30 pes square meter (3 per square fuat). Even whea
the manber of bridges is incressed to 150 per square
meter (13 per square foot), the sound imsulstion
sill remains higher than for a gingle-loafl partition
of the rame weight, for which validity of the mes
ew s asumed

Ou the basis of these Endings, Cremer® suggested
& practical double-lkeaf construction shown diagrem-
matically fo Figure 10 tugether with 45 TL curve.
Like the construction of Figure 9, one leaf of this

3 m' (30 ). STC == 48
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