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70t Members of the lead Industries Association, Inc.

The Lead Industriss Associstion has just obtained & limited quantity of the
enclosed raprint, “Application of Lead for Sound Insulating Pertitions.” Tiis
article originally appesred in the Hay, 1967, fssue of 3)V, g magasine om
sound and wibratiom.

Research for this peper, by A.V. Meler, was sponsored by the Internstiomsl
Leed Zinc Rasearch Organiszation. We fesl the information contained here will
£111 & need for a somevhat more technical reply to inguiries from those whoss
{nterests, 85 well as kmovledge, are more than preliminary ia scope.

Additions]l copies of this reprint, in quantities up to twenty-five, will be
svailadble to our members, free of charge while the supply lasts.

Very truly yours,

Yowin D, Martin, A.l.A. - . S . o L
Manager, Architectursl Services
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APPLICATION OF LEAD FOR SOUND INSULATING PARTITIONS

A. v. Meler,® Heinrich Hertz Irstitut for Schwingungsforschung, Berlin
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mot practicsl, mostly for but ako
becowse & Joad pertition would have too low & strec-
turs] rigidity to comply with architectural desnands.
From sm economic a3 well as from @ techaical
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The natio of bending stiffoes to surface weight of o

sandhng of this article.
In the United States, & s more commmon
rather than sound

1 the coincidence dip s not to afiect the rvoults

madurially.

in plate & incs Is Bmiting frequency:
o=
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where ¢ == velocky of soond in sir
o= 340 m/sec
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whees TL == wund tranemission bow
{ == frequeacy
Z == froe fiek] characteristic impedsnce
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Equstion 4 ss given hery is for 2 meen sound angle
of incidence of 43°,

wheveas for higher frequencies the stiiness counter-
acts the mess inertis more and more, thas ceusing
the TLwersus-frequency curve 1o bresk awsy from
the mas Lrw ne and to drop to a more or les pro-
nounced minsmum, the well-known coincidence dip,

®Now st Natioms! Physical Ressarch Loberstary,
Proturte, South Africa.
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Ne shightly above the frequency raage of interest i

dependent not only ca the leyer thicknesses but sl
on Young's modulus E, of building material and E,
of Ired, as well as on the way in which both ma-
toriak are combined. Ths can be written generally
ia the form

B/B, = FTihy/hy E/E,) (0

where B, is given by Equation &
Furthermore, the bending stifiness for construe-
tiont ¢ and d with elastically adhered Jrad sheets &
abo a function of frequency. It fncreases ot low
frequencies, thus showing the favorable efiect of
providing higher stifinces against static lbeds than

-against dynamic scoustic eacitation. 1n the latter onse

the value of the bending stiliness can be assumed,
for the purpose of this mvestigation, as being equal

E
it
¢E

i

Fected by the adhered amall lend pieces,
and only the surface weight & increased according
to Equation 5. All other constructions require spe-

»
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pears a3 the most favorsble with regard w0 o
ratio of weight of lesd to weight of buildng material

The diagrams alo aflow a rough estimsts o be
made of layer thicknesses for sandwiches using other
buiiding material than those selected here, pro-
vided that the vakus E, and p, indicated on ench
of the diag are appwoxi ly equal to those of
the material under cnnsiderstion.

The diagrams of Figures 6 and 7 show resuls
of TL measurements on panels designed sccording
to curve 8 of Figure 3 and curve d of Figure §,
spectively. They confl sonnd
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mevely results in a vertical shift of
curve. Hence it follows thet a definkte
be found betweon the surface weight of the
and #ts sound tranemission clase.! The letter s
detennned by & parallel shifting of & frequescy-
dependont grading curve.

I

il




oo -

E’A"‘\'--': Bt R L R R e

» -
»

b4 D BED |

FmEg R

JH{
Ts!
T“‘r‘r
[}
1

B T T
P
> .
-
- -
SE Y
tronsite &
. yin

17
)

o\
2 :»—ol- .j\ 1 1
I =Ml b
» -+ L
. - )
¥, -} -
3 ;- ]_PL
REEE Al
) SOOER SR
Lmed =0
3 + J A
H %
‘—.....".,'.w- -
. 1 { § 22820 oo o=
T
: 1) * » -
Thichapss of bullding plase, &,

it

Pidhoow of bed shoet, b,
“k;_‘
S
'._
|
1

cillgw 4

-
L] 4 1% 1]
r'y
e
| i
bt
iyt
3
:E ¥
.
4
1

s

Taichnows of bulldong piote, h.

Deouble-Losf Poncle

The lead-laminsted panels described above may be
wsed not anly sa single-leaf partitions but also most
efficiently as constituents of double-keaf construc-
tions. In doing so, the well-known design principles
for double walls have to be appbed, such e the
currect cholce of the resunant frequency, damping
of the resilient inteespace, and pr ton of sound
bridges ® Figure 8 shows sn example of such a
double-leel construction cunsisting of twy lead-lami-
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Figurs 7. TLoooeomsfraquency curve for @
natod plota, construction d. Tas area: 3 w’ (30 i)

- A" Y
. = et .
prd
i-/ .
Fyeesy Pobantoes s
» soh ivem phosne T S wamte .
-

B e e e e e eems on
Frequenty, §

Figurg 8 TL-corvus-froquency curce for @ doublododf
ponel. Tost evvs: 3 o (30 f£). STC = 83,

bridges, s are all conventional dowble-inel parti-
tions. Ou the other hand, a cortain sumber of rigid
comnections between the two Jeaves are inevitable for
stroctaral ressons and often most desirable for fm-
proving the rigidity of & partition.

The wse of lead sheets without stiffening lamine-

bridges of any kind It can be shown thet, beceuss
ol its esceptionally bow stifiness-to-weight ratio, sa
ualaminated lead sheet has very poor sound-radisting
propertics, because the radiated sound power
directly proportional to the rstio B/m, whea a plate
is st into vibration by, for example, a single point
escitation. 1f the sound bridges in a double wall are
considered as such point excitation sources, i
sound power radi
very
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Ou the basis of these Bndings, Cremer® suggested
8 practical double-leaf construction shown diagram.
matically I Figure 10 tugether with s TL curve.

outer skins (that is, sound bridges) and the neces-
sary alt cushion given by the porosity of the core

The measured TL curve yiekls s STC of 48, com-
plying with the requirements for 8 good sound-
tnsulating office pestition. The applicstion of this
panel construction for doors seems especially promis-
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10. TLoorrvrfroquency curvy for ¢ double
loaf constructwon of high strectersl rigidity. Tes erex
= (30 f). STC « 48.
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